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MACHINIST 


The Side-Head Boring Mill 


EprroriAL CORRESPONDENCE 


SYNOPSIS—This machine with the side head in operat- 
ing position will turn, bore and face work up to 38 in. in 
diameter. With the side head lowered below the surface 
of the table work up to 44 tm. in diameter can be faced 
and bored with the vertical turret. Both turrets are pro- 
vided with feeds and rapid traverse and the movements 
of each are entirely independent of the movements of the 
other. 


ee 


A new machine tool known as the 36-44-in. side-head 
boring mill is illustrated in the accompanying engrav- 
ings. It has had a two-year tryout in the works of its 
builders, the Pratt & Whitney Co., Hartford, Conn., and 


CAPACITY 


The machine is capable of turning 38 in. in diameter 
with the side head, and will take care of all work below 
this in an efficient manner. An important feature is the 
possibility of lowering the side head below the top sur- 
face of the table, as shown in Fig. 1, thus increasing the 
swing to 44 in. With the side head in this position work 
up to 44 in. in diameter can be chucked and faced from 
the fact that the vertical head is capable of facing work 
up to this diameter. It will therefore take care of certain 
work which ordinarily would require a larger machine 
which would not prove as efficient on smaller work. The 
maximum distance-from the top of the table to the under 
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derives its name from the side head which is mounted 
directly upon the column of the machine. A general 
idea of the machine may be gained from Figs. 1 to 3. 
Details of construction are shown in Figs. 4 to 7. 

The first impression when looking at the machine is 
that it is unusually massive throughout. This is true of 
the bed and column which are cast integral, and the cross- 
rail, vertical and side heads, all of which are very heavy. 
But, although the machine is, owing to the severe service 
required of it, heavy in construction, this in no way in- 
terferes with its operation as the various movable mem- 
bers are handled positively and easily. 


Fic. 2. Rear Vrew. SHowrna Motor Drive 


side of the cross-rail is 26 in. and from the top of the 
table to the turret iauces 38 in. The vertical head has a 
vertical travel of 28 in. The maximum travel of the side 
head vertically is 27 in. and horizontally 17 in. The maxi- 
mum distance from the top of the table to the under side 


of the side-head slide is 19 in. 


OPERATING MECHANISMS 


The table-drive unit shown in Fig. 4, as well as the 
various feed units shown in Fig. 7, are all of the selective 
sliding-gear type. All of the gears in these various units 


are made of alloy steel, heat treated. The operating levers 
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for engaging the various mechanisms are always advanced 
in the direction of desired travel of the member which 
they control. This is true of both the vertical and side 
heads, both for feeds and for rapid traverse. 

Both the side head and the vertical head are provided 
with rapid power traverse, vertically and horizontally. 
This feature, together with the convenient location of the 
various operating levers, makes it possible to operate the 
machine rapidly and with little effort. 


FLoop LuBRricATION 


Flood lubrication has been put to very extensive use 
in this machine. From a large reservoir within the bed, 
the pump S, Fig. 3, delivers the oil to a receiving tank T 
upon the top of the machine, from which point it is dis- 
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The construction throughout is such as to exclude dirt 
and grit from the mechanism. A chuck unit of the four- 
jaw independent type may also be provided. 


SPINDLE 
The spindle in addition to the usual cylindrical bear- 
ing surfaces is provided with a large taper bearing which 
takes the vertical thrust. The bearing surfaces on the 
spindle are ground and lapped. 


TaBLe Drive 


The table is driven by means of bevel-gearing. The 
diameter of the gear is practically equal to that of the 
table. Special steel is used in both the gear and pinion, 
the pinion being hardened. Fig. 4 shows the design of 




































































Fig. 3. 


tributed to the cross-rail elevating mechanism, vertical 
and side-head feed units, table-driving mechanism, and 
spindle bearings through the telescopic tubes U’. The 
overflow passes through the pipe W toa distributing tank 
V. All of the members are continually flooded with oil. 


TABLE AND Cuuck UNIT 


The table and chuck, made in one unit, are mounted 
directly upon the spindle so as to be practically a single 
piece. They are regularly furnished with three jaws which 
may be operated either universally or independently. The 
jaws may be very readily removed when the table alone is 
to be used. The locating slots for the chuck jaws are 
so formed that it is impossible for dirt to permanently 
lodge in them. An extra-large scroll ring is used with 
the view of making the grip action proportionately more 
efficient. The chuck pinions are made of alloy steel, heat 
treated and they are provided with a bearing at each end. 
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SHOWING Sipe Heap RAIseD ABOVE THE TABLE 


the table-drive unit which is located at the back of the 
column within the bed. Selective sliding-gear transmis- 
sion is used by means of which 12 changes in geometrical 
progression from 3.2 to 70 r.p.m. are instantly obtained. 
The entire mechanism is flood lubricated, including the 
table bevel-gear and driving pinion, as well as the driv- 
ing clutch. 

A powerful disk-type clutch A, Fig. 4, is used which 
has power sufficient to meet every requirement. It op- 
erates easily and positively and is readily accessible for 
adjustment. At B is shown the brake. 

The operating levers A, B and C, Figs. 1 and 3, are 
conveniently located. The levers A and B are used for 
controlling the sliding gears, while the lever C controls 
both the clutch and the brake (A and B, Fig. 4) and is 
used for stopping and starting only. This lever operates 
vertically, which makes it impossible to inadvertently 
start the machine by confusing it with the levers A and 
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B, which operate horizontally. The vertical operation 
of the starting lever has made it possible to utilize its 
natural fall after being released from its upper or start- 
ing station as a means of automatically engaging the 
brake. On starting, the brake is automatical!y released 
before the starting clutch A is engaged. The starting 
lever also automatically controls a lock which makes it 
impossible to change the gears operated by the levers A 
and B, Figs. 1 and 3, while the machine is in operation. 
VERTICAL Heap 


The vertical-head bearings are of the square-lock type 
and taper-gib adjustments are used throughout. The tur- 
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‘at an angle from the vertical so as to permit the swinging 
of large tools over the slide. 

The turret-indexing mechanism is clearly shown in 
Fig. 5. Two lock bolts A are used, both of which, as well 
as the index ring B, are hardened and ground. It will be 
noted that the index ring in diameter almost equals the 
turret. The lock belts are supported on either side by 
taper gibs easily adjusted to take up wear. One of the 
lock bolts engages the ring directly under the tool in op- 
eration, while the other simultaneously engages the ring 
diametrically opposite, locking the turret rigidly in posi- 
tion. 

During the indexing operation the turret, owing ‘to the 
construction as described below, always remains in contact 
with its bearing in the slide, avoiding the possibility of 
dirt and chips getting in. 

The lock bolts are operated by the pinion C, Fig. 5, in- 
side the central stud D. It engages the rack portions on 
the bolts. The construction is such that the lever Z, in 
addition to operating the lock bolts through the pinion 
referred to, also binds the turret in place after the in- 
dexing operation has been performed. After the lock bolts 
have been released the turret is rotated by means of gear- 
ing through the crank F and the pinion G. 

VeERTICAL-HkAD COUNTERWEIGHT 

By means of a cable G, a drum H, pulleys J and a 
weight J the vertical slide K is counterbalanced in all 
positions without in any way retarding the horizontal 
motion of the saddle. This is accomplished by a very 
simple mechanism which, while balancing the slide, also 




















Fie. 5. Vertican Heap Construction 


ret slide K, Figs. 1 and 3, may be swiveled in either di- 
rection to an angle of 30 deg., both sides of the swivel 
being graduated for approximate setting. In swiveling 
the vertical slide for angular turning a worm and worm 
segment (operated by the handle D, Figs. 1 and 3) is 
used. A micrometer dial reading to minutes is provided 
on the worm shaft. With it the desired angle can be 
obtained within a fraction of a minute, and it is possible 
to positively relocate the head vertically. Binders are 
provided for clamping the saddle and turret slide. 


TurRRret-INDEXING MECHANISM 


The turret is provided with five holes 234 in. in diam- 
eter. It is located by a large central stud and is mounted 


Fie. 6. Stpr-Heap Turret ConstTrRUcTION 


takes part of the weight of the cross-rail. When travers- 
ing the head on the cross-rail the weight J remains sta- 
tionary. 
VertTicaAL-Hrap CENTER STOP 

A center stop is used by means of which the vertical 
head may be absolutely centralized, but provision has been 
made whereby the head may be brought three inches be- 
yond the center if so desired. 


VERTICAL-HEAD FEED 


In addition to the rapid traverse the vertical head is 
provided with feed mechanism by means of which 16 posi- 
tive changes from 0.004 in. to 0.750 in. per revolution of 

















































the table can be instantly obtained. The feed is con- 
trolled through friction clutches which may be very read- 
ily adjusted. These clutches act as safeties if through 
carelessness the head is operated against an obstruction. 
The operating levers are placed within easy reach of the 
operator and in engaging the feed are always moved in 
the direction in which the head is to travel. The travel 
of the head may be very accurately controlled both hori- 
zontally and vertically, suitable scales with observation 
pointers are provided, also handwheels with micrometer 
dials for the more delicate adjustments. 

The levers controlling the vertical and horizontal rapid 
traverse and feed movements of the vertical turret are 
mounted on the right-hand end of the rail, within easy 
reach of the operator. The lever L is shown in a neutral 
position in Figs. 1 and 3; if raised to the position L’ the 
rapid traverse is thrown in and when at L* the feeds are 
engaged. The lever N controls the horizontal direction 
of movement of the vertical head, that is, if thrown to 
the right the head moves to the right on the rail and if 
to the Jeft the head moves to the left. The lever M con- 
trols the vertical direction of movement of the vertical 
head. When thrown upward the head travels upward and 
when thrown downward the lead descends. 

A similar arrangement of levers controls the motions 
of the side head. The lever O when thrown up engages 
the rapid traverse; in the position shown it is neutral, 
and when thrown down it engages the feeds. The lever P 
controls the in-and-out movements of the side head and 
the lever Q its movements up and down on the column. 
With this arrangement the operator can feed across a 
surface, then, by shifting the lever L or O to rapid tra- 
verse, jump a space at high speed , throw to feed position 
again and proceed with the work. The facing of the rim 
and hub of a flywheel would be work handled by this 
method with the vertical head. 


Cross-RarL ELEVATING MECHANISM 


The gearing and other mechanisms for this purpose 
are made of heat-treated steel and are flood lubri- 
cated. Suitable safety devices are provided that indicate 
when the rail is traveling beyond the maximum limits. 
The proportions of this mechanism throughout are such 
that if by accident or negligence the limit of travel should 
be exceeded, the mechanism’will not be broken thereby as 
the parts are strong enough to resist the power delivered 
without injury. 


THe Sipe Heap 


The side head is entirely independent of the vertical 
head. It may be lowered below the work table, as shown 
in Fig. 1, thus increasing the swing of the machine to 44 
in. The mounting of the side head directly upon the 
column leaves but two movable joints between the cut- 
ting tool and the column, one for vertical and the other 
The side-head guide is long and 
narrow and a heavy section 2, Fig. 3, 
column for support, similar to the carriage bridge of a 
lathe. 
mechanism on the machine, it has been possible to make 
this unit extremely heavy. The side head is 
weighted, and is raised or lowered entirely independently 


for horizontal travel. 
extends across the 


On account of .being independent of any other 
counter- 


of the cross-rail. 
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Srpe-Heap TurReET 


The turret shown at A, Fig. 6, is of the square-lock 
type made of steel and hardened all over. The various 
positions of the turret are governed by means of a large 
hardened key B which engages a slot C, the full width of 
the turret directly under the tool in operation. The key 
as well as the slots in the turret are ground. The turret 
is bound in place by means of a powerful eccentric binder 
D. When changing the side-head turret from one posi- 
tion to another, the eccentric binder D is released and the 
two pins /, which are backed up by springs, raise the 
turret out of engagement with the key D when it may 
readily be indexed by hand to the desired position. The 
bottom of the tool seats are corrugated, which gives a 
positive clamping seat for the tools. 

Sixteen feed changes from 0.004 in. to 0.750 in. can 
be instantly obtained. Handwheels with micrometer dials 
are provided for fine adjustment, also a scale with suit-— 
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able observation pointers is provided for approximate ad- 
justment. 


Motor Drive 


The machine is regularly arranged for belt drive but 
may be provided with a motor drive:of the directly con- 
nected gear-driven type. The motor-dfive arrangement is 
shown in the rear view, Fig. 2. The motor is mounted 
upon a motor bracket; the motor pinion meshing with a 
gear located upon the regular driving-pulley hub. A 10- 
hp. constant-speed motor is used with a speed of about 
1200 r.p.m. 


THrReAD-CuTTiInG ATTACHMENT 


The thread-cutting attachment furnished with this ma- 
chine can be applied to either the vertical or side head. 
The possibility of applying it to the side head makes it 
in addition to ordinary threading especially well adapted 
for drum scoring and work of a similar character. As 
regularly furnished it is suitable for the cutting of threads 
from 4 to 14 per inch, the various changes being obtained 
by means of change gearing. 


ForMING ATTACHMENT 


A forming attachment may be furnished for use in con- 
nection with the side head which is suitable for taper 
turning and forming work, such as the crowning of pul- 
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leys. It is regularly furnished with a straight former for 
taper turning. The construction is such that the vari- 
ous formers may be easily applied, yet are located in a 
protected position. It is suitable for taper turning up to 
15 deg. either side of horizontal and vertical, graduations 
being provided for this purpose. 


Corrine Fiur ATTACHMENT 


The machine may also be provided with a cutting fluid 
attachment which comprises a tank, oil pump and piping ; 
also guards by means of which the lubricant is controlled. 
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Sammy’s View of Scientific Man- 
agement 
By W. OsBporNE 


As Mr. Brown is the principal owner of the shop, he 
tries to help it along in every way that he can. Sammy, 
of course, “is a mighty fine fellow and a good mechanic, 
or I wouldn’t keep him there,” is the way Mr. Brown 
sums up the situation, adding, “but it isn’t reasonable to 
expect him to know everything.” 

You see, Sammy has to run the shop and get things out. 
Mr. Brown, not being so hampered, has time to bring all 
sorts of new ideas in to Sammy. Of course, Sammy has 
to show his appreciation of this help by either using the 
ideas, forgetting them, or giving them decent burial. 

Sammy has a private cemetery for use in cases of some 
kinds. He shows parts of it to some of his friends who 
are interested in such things, and who show him their own 
private ones. 

You don’t have to take many guesses to know the sub- 
ject that interested Mr. Brown lately. With every sort 
of paper full of it, he just had to get interested in scien- 
tific management, and soon Sammy began to feel the 
effects of this interest. Sammy had learned more or less 
of scientific management himself as applied to his rela- 
tions with Mr. Brown. Mr. Brown brought in many 
ideas that did not have a very firm hold in his own mind. 
If the idea as brought seemed good and feasible, Sammy 
used it. If it did not seem good, he received it cheerfully 
and laid it aside with as little comment as possible. 

Perhaps the idea that he did not want to use was one 
that he had long known about and had looked at from 
all angles and turned inside out and back again and had 
rejected, but, of course, Mr. Brown did not know that, 
and if Sammy undertook to tell him all that he knew 
about things outside of the shop it would take too much 
valuable time, especially to get him to believe that Sammy 
did know them, and then, not having unlimited faith in 
Sammy’s capacity, he was apt to reason that if Sammy 
paid less attention to such things he could pay more 
attention to the shop, so Sammy let time work and per- 
haps Mr. Brown never thought of the unwelcome idea 
again. 


THE BOMBARDMENT OF SUGGESTIONS 


If Mr. Brown had read just one or two articles on 
scientific management it is not likely that he would have 
received a permanent impression, but he found it every- 
where. Men were talking about it. Men were offering 
to install it. Men were writing books about it. Sammy 
had to take some notice of the bombardment of sugges- 
tions. Besides the ones that were coming from Mr. Brown 
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he was getting them from numerous other sources. His 
favorite magazines and technical papers were full of it. 
The time for action of some kind had come. So Sammy 
went to Mr. Brown. “You know, Mr. Brown, that we have 
talked some about scientific management, and you have 
sent some men in to see me about it. I suppose it would 
be all right to look it up and see what they can do for 
us?” “Yes, Sammy, we must get into the game some 
time and the best time is to get in early and keep ahead of 
the other fellow. Go to it.” 

Mr. Brown spoke as though Sammy had been holding 
back, and but for that, the shop would be enjoying all 
the advantages of the system, with all the levers within 
easy reach, the oiling devices all automatic, and limit de- 
vices to keep it from over-running in any direction. “I 
have been going over the matter with one of the men 
that you sent in and he needed a little information before 
saying what he can do. Of course, he has given me some 
information. The shop buildings are very poorly adapted 
for the work we are doing. We have a poor selection of 
tools and they are badly arranged. Our system of time- 
and cost-keeping is out of date, and our system of book- 
keeping needs overhauling. Great improvement is pos- 
sible, even imperative if we are to remain in business. All 
he needs to know just now is what you are going to do in 
the shop the coming year, and how much of it, and the 
rate you want it built, and the order in which it should be 
finished. Please let me have this information as soon as 
you can, and I will push the matter along. Now ex- 
cuse me for a while, Tommy needs looking after on that 
job from the sawmill out at Hall’s run.” 

Sammy hurried away to push the work along and Mr. 
Brown took one new view about the subject of scientific 
management. This shop did not know from one day to 
another what it was going to do, or the order in which it 
was going to be done, and that was not Sammy’s fault 
either. Mr. Brown did know something about how hard 
it was to get orders enough to keep the shop going, but 
he had never been able to figure out ahead what they 
would be. He had to make what was called for, or at least 
thought he had, and as he made many things, the calls 
had a disconcerting way of being for the things that they 
did not have in stock. The records showed that the man 
who thought that he could forecast the future from the 
past for this shop always had at least one other guess 
coming. 

A Filing Cabinet for Rolled 

Tracings 
By R. 8. WALLIs 


There are many methods of filing tracings, and most of 
them have their good features. However, no one method 
will answer the needs of every concern that has tracings 
to file. 

There are many firms that carry on classes of work 
that demand tracings which are unusually long in rela- 
tion to their width. In such cases it often proves eco- 
nomical and somewhat more convenient, to file tracings 
in rolls. 

The illustration shows a type of filing cabinet for 
rolled tracings that has been in use for a number of years, 
and has proved satisfactory. The cabinet consisis es- 
sentially of a number of 214-in. diameter tin tubes A, 
suitably supported, and of a length somewhat greater 
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than the width of the tracings to be filed. The tracings 
filed in this cabinet are protected from dust, etc., by 
wooden plugs B that fit into the front ends of the tubes. 
These plugs are provided with wire plug holders C that 
serve as loops for withdrawing the plugs, and also permit 
the plugs to hang out of the way while the tubes are 
open. These plug holders slide in the small 14-in. holes 
shown in the front view of the cabinet. 

Several tracings in one roll are filed in each tube. 
These rolls of tracings are withdrawn by means of the 
tracing remover D, a steel rod which is pushed through 
the hole in the center of the roll of tracings, until the 
hooked end protrudes through the roll. When the hook 
is withdrawn, this hooked end engages the end of the 
roll of tracings, and slips it out easily. These rods are 
kept hanging on hooks located at the division joints of the 
filing sections. 

The wooden plugs closing the tubes are enameled on 


Zz "between plates 
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the exposed faces. If drawings of different classes are to 
be filed, plugs of different colors are convenient. The 
drawing numbers of the tracings filed in each tube are 
marked on the faces of the plugs. These numbers may be 
stamped on the plugs with steel numbering stamps. An- 
other way, which is somewhat neater, is to paste on the 
numbers, using the small block letters of black paper 
which may be purchased from any stationer. These num- 
bers may be made more durable by being varnished over. 

As many sections of cabinet may be built up as the 
number of tracings to be filed warrants. Where a large 
number of sections are in use, it is better to have the 
numbers on the plugs fill up one section at a time, rather 
than to run horizontally across all the sections. One 
may then locate the desired tube, approximately, with the 
fewest steps. 

A track is provided for a rolling ladder, which makes 
the high tubes of the cabinet easily accessible. 
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Accuracy in Rod-Bolt Work 


By Frep H. CoLvin 





SYNOPSIS—The jar to which the automobile is sub- 
jected has brought problems which were only known in 
locomotive work, but it has required different solutions. 
In this case the use of threads which fit as accurately 
as seems commercially possible, is depended on more than 
lock nuts, although these are used as an additional pre- 
caution. The rolling of threads on bolts and burnish- 
ing the threads in the tapped hole, as well as the grind- 
ing out of the conneciing-rod ends for the crankshaft 
bushings, are indications of the accuracy attained. 


% 

One of the refinements in the Cadillac automobile 
plant is the milling of the small end of the connecting 
rod in order to reduce the weight of reciprocating parts 
by removing the metal necessarily left in the forgings by 
the draft of the die. This is done in the milling fixture 
shown in Fig. 1, on the table of the Cincinnati miller, 
this being double, so as to handle two sets of rods at 
one setting. Double form cutters are used for this 
purpose. Attention is also called to the double-ended 
supports of the overarm, which are found useful for dif- 
ferent purposes. 

The rods are located by the pins A and B, which fit 
through the bored holes. These are held in position by 
the short strap clamp C. The connecting rods are clamped 
down against the plate D by the open-sided draft, and 
held by the hand nut F. After the rods have been 
milled on one side, it is necessary to remove the pin and 
reverse the rod, so as to mill the other side, the fork 





, 
Fig. 1. Mittinc Smatt Enps or Connet@frxc-Rops 


of the cutter breaking over the joint and leaving’a very 
smooth top. This view shows the construction of the 
end of the Cadillac connecting rod, and attention is 
called to it here, as it will be referred to later in con- 
nection with the connecting-rod bolt. 

In order to insure against the unequal tightening up 
of four bolts, as is usual in a long bearing of this kind, 
they retain the old hinged-end connecting rod, as can be 
seen. The hinged bearing insures the cap being held 
square with the rod, while the single bolt in the center 


makes it impossible to cramp the caps in drawing it up 
against the bearing. 
A DousLe MILLING FIXTURE 
For milling the end of the connecting-rod bearing, the 
fixture shown in Fig. 2 has been found successful. This, 


as will be seen, is a double fixture, holding two rods in 
the manner shown. After milling the end surfaces of the 








Fie. 2. Roratinc Dovuste MILLING FIXTURE 


lower rod, the disk is reversed, and again located by 
means of the indexing fixture. The second rod is milled 
while the first is being removed and a new one put in its 
place. 

In order to insure that end of the connecting rod is 
perfectly round, and in the best possible condition to re- 
ceive the bearing itself, these rods are now finished by 
grinding, as can be seen in Fig. 3. This is a Heald in- 
ternal grinder, fitted with a special faceplate and exhaust 
hood for removing the dust. The end of the bearing is 
ground out square with the rod, and in such a way as to 
insure a perfect seating of the shell bearing which goes 
in it. The limit gages, A and B, are used in testing this, 
and very small tolerance is allowed. 

After the connecting rods are completed, they are care- 
fully tested in the device shown in Fig. 4. The bar A 
is slipped into the crankshaft bearing and clamped in po- 
sition, while the bar B takes the place of the piston pin. 
It is then swung down, so as to rest on the upper edge of 
F, and the measuring device is brought down by a 
movement of the handle G. This brings both ends of the 
bar B in contact with the outer end of (, and any varia- 
tion from parallel with A is indicated by the multiplying 
lever #. This lever, being hinged at D, is multiplied 
so many times that a very.small variation can easily be 
detected. This indication shows variation both wavs. 
and can be seen by carefully studying the arrangement 
of the measuring arm C, 

The accuracy is still further tested after the connecting 
rod has been put in place in the piston, as shown in Fig. 
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5. Here the crankpin bearing has been clamped over a 
stud A, and the piston swung down so that it bears 
against C, which measures its whole length up to the 
first ring. Here again, the multiplying levers C and D 
are used and show any variation on the scale ZH. With 
these two testing devices, there can be no question as to 
the squareness of the holes after they have passed in- 
spection. 


EXTREME AccurACcY IN Bott Fits 


Perhaps the greatest refinement in the whole shop is 
in the fitting of the bolt which holds the hinged end 





Fie. 3. Grinpina ConnectTING-Rop ENp to RECEIVE 
BEARING 
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ing the third roll C is brought down and clamped into 
position by the handle D. 

The gears shown at the side of the swinging heads mesh 
into the gears on the other roll, so that they are all 
turned together positively, and the bolt is thus thoroughly 
burnished by several passes through these rolls. “Chis not 
only burnishes the threads until they are beautiful to look 
at, but it compresses the metal so that there is practically 
no give or wear in screwing it into its hole almost any 
number of times. The size is very carefully measured, 





Fic. 6. FINISHING THREADS BY BURNISHING AND SIzINe 
BETWEEN ROLLS 
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Fie, 4. Testrna Sqvareness oF Hotes 


of the connecting rod in place. A pile of the connecting- 
rod bolts is shown on the bench beside the thread-rolling 
machine, Fig. 6, where the bolt A is in place ready to be 
finished. These bolts are first cut in the usual way, and 
ure left over-size to allow for the final operation of bur- 
nishing by the rolling process. The bolts are placed on 
the thread rolls B. The upper part of the machine carry- 


Fic. 5. TestTING SQUARENESS OF PISTON WITH CoNNECTING-Rop 


this being one of the particular points where the thread 
must actually fit its whole length. In the meantime the 
tapped hole in the connecting rod which is to receive this 
bolt, is being treated in a somewhat similar manner, so 
that it may be as nearly perfect as possible. 

The hole is first drilled and tapped slightly smaller 
than the finished size, great care being taken to secure 
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taps of the right form of thread and lead. Then the hole 
is finished by running in three hardened-steel threaded 
plugs, each one slightly larger than the preceding one. 


These do not cut but actually burnish the threads and’ 


compress the metal around them in much the same way 
as was done on the bolt shown in Fig. 6. 

After both of these processes have been completed, and 
the bolts are screwed into the holes, they are an excellent 
fit, and one which retains its size much longer than is usu- 
ally the case. These are made to fit so that it is impossi- 
ble to turn them in with the fingers, and at the same time 
so that they can be readily turned in with a four-inch 
wrench. When finally screwed up to place and fitted with 
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which bears on the upright B, while the other end has two 
points bearing on a hard piece of steel resting on the scale 
platform. In this way all side or twisting strains 
are eliminated, and the correct weight secured, so that 
the connecting rods can be easily matched up. 
* 
Managing Production from the 
Drawing Room 


By Earte BucKINGHAM 


A very good and efficient system of controlling the pro- 
duction of a plant is to control it from the draft- 





Fic. 7. Weienina ConnecTING-Rops 


the usual locknut, they are as safe from loosening as it 
is possible to produce by modern manufacturing methods. 


WEIGHING Rops AND PIsTons 


In assen ling*the connecting rods and pistons, they are 
all carefully weighed so as to secure equal reciprocating 
weights ag“tlosely as possible. The connecting rods are 
first weighed and four selected which are within very close 
limits of eath other. Then the same thing is done with 
the pistons.and the completed assembly weighed, as 
shewn atthe ‘right in Fig. 7. These scales have a plat- 
‘form fitted with a special block for holding the piston 
and connecting rod easily while being weighed and 
matched off. In weighing the connecting rod, particular 
attention is paid to the weight of the large or crankshaft 
end. This is done for its effect on the balancing of the 
crankshaft. The weighing is done on the springless scales 
at the left. The fixture A rests on the bench and has 
the upright B, which is located by the distance rod C, so 
that the other end of the connecting rod comes over the 
center of the scale platform. This distance rod connects 
with the block D and £, which support the two ends 
of the connecting rod, the end F having a single point 


TO BALANCE RECIPROCATING PARTS 


ing room. Such a system has several advantages. It 
places all of the responsibility of the character of the pro- 
duction on a single department. All of the necessary lim- 
its on the parts to be manufactured are established in this 
department and placed on the part drawing. These limits 
are changed if found advisable to suit the assembled prod- 
uct or the limitations of the different manufacturing de- 
partments that produce the parts. The tool drawings are 
made with the view of holding these limits. 

The drafting room is the first department to consider 
the production of new work and if it is kept informed of 
all the troubles and limitations of the work in the shop, 
it will try to avoid many of them when new work comes 
along. 

I wish to describe a system that I have seen in opera- 
tion with excellent results: 

One draftsman has charge of all part work. When a 
change is suggested, either to improve the product or to 
decrease the cost of manufacture, this man must consult 
with all the foremen whom any such change would affect 
and find out all the advantages or disadvantages that 
such a change would mean to each department, and also 
the most satisfactory method of machining it. If it is 
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decided to make the change, he alters the part drawing, 
marking the date of the change and his initials in a place 
in the title provided for such information. 
away a print of the part suitably marked, as a record 
of it before the change was made. He then makes out a 
change note, showing the parts that are to be changed, 
the nature of the change, the reasons for making it 
and a list of all tools to be made or altered to suit the 
change in the parts. 

The corrected tracing and change note is then sent to 
the draftsman having charge of the tool work. He must 
see that all of the necessary tool drawings are made or 
altered. Then the part tracing, change note and tool 
drawings are sent to the chief draftsman for his approval. 
The superintendent must also approve them before~they 
are sent into the shop. 

All foremen handling the parts that are to be changed 

receive a change note and a new print and their old 
prints are either marked “superseded,” or destroyed. 
- Another draftsman has charge of following up the 
work. He makes out follow-up slips for the toolroom 
and all the different manufacturing departments. He 
gets a promise of the date on which the tools will be ready. 
Working from this date he sets the time for each of the 
manufacturing departments to finish the first lot of the 
new work. He must find out how many old parts are in 
stock or in the course of manufacture. He then issues 
orders, subject to the approval of the superintendent, to 
properly balance the number of the old parts and sets a 
date for the appearance of the new parts on the finished 
product. 

A week is usually allowed between the time when the 
new work reaches the stockroom and the time when it is 
sent to the assembling department to allow for any un- 
foreseen delays. It is the duty of the man on the follow-up 
work to see that the tools and parts are finished on 
schedule time. If, for any reason, the work is not ready 
to leave any department on or before the set time, notice 
must be given to the superintendent and to the drafting 
room with the reasons for any such delay. 

This system is used both for putting through new work 
and changes. The draftsmen in charge of the different 
details of the work are changed from time to time, so as 
to give them a good general understanding of the work 
and to provide a substitute in case of sickness. 


Little Journeys with the Re- 
pair Hit 


By F. E. Lamp 


If bluff and bluster were outcroppings of knowledge, 
some bosses with whom the rcpair man has come in con- 
tact, would have been paragons of wisdom. 

The 30-ft. boom of a locomotive crane had broken at 
its center—under the truss bearing—and the repair man 
was called on for a remedy. This boom had been con- 
structed of. two 10-in. channels, latticed with “ginger- 
bread” work from bearing to tip. Two smaller chan- 
nels formed the truss tower and 114-in. eye-bolts ran from 
the tops of these to either end of the boom. These truss 
supports, as well as the lattice braces, were solidly riveted 
to the boom channels. The crane was operating on a rush 
contract, and the repair man had orders to speed up. The 
machine had not been taken down since the accident and 
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when he looked over the job he gave the boss of the outfit 
a sarcastic laugh. This boss was one of those great, 
toad-like individuals who imagine that every mere work- 
ing man should “kow-tow” to him. He immediately 
demanded to know just how soon the job could be fin- 
ished. The repair man stated that cutting off the old 
rivets would take one man at least a day, and the drill- 
ing of new bolt holes for the repair plates would take a 
day more; in all he would be about three days on the job. 

The boss snorted and walked away a few steps, but 
angrily returned and accused the repair man of being in- 
competent. He raved and fumed and finally wound up 
by stating that he would not pay the repair man 3c. a 
day if he could hire him. The repair man softly re- 
marked that he would not take his three coppers per diem 
nor would he take much of anything else from him, but 
he would give him a piece of advice. 

“The next time you have a crane to assemble, if you 
can remember to place the boom in position with the 
truss on the upper side instead of underneath; perhaps 
it may carry a trifle more than its own weight.” 

That was why the repair man had laughed at the boss 
when he first saw the crane. The boom had been erected 
bottom side up, and when the load was picked up it had 
broken off at the truss bearing. The repair man packed 
his kit and left the job. His firm later wired notice that 
they had no time to waste on such work. 


* 


Another Safety Feed for a 
Punch Press 


By E. A. THANTON 


Many are the devices in use to prevent the operator 
getting his fingers under the ram of a punch press. The 
one shown is in use in the factory of the Eastman Ko- 
dak Co. The feeding table is pivoted at A, being held 





Sarety Freep ror A Puncn Press 


in position by the latch B. The work is placed in the 
holder C, the latch pushed down and the table revolved 
so as to bring the work under the punch. The latch au- 
tomatically catches as the table reaches the correct posi- 
tion. The pins D are for the operator to take off in 
swinging the table around. 

The construction of this device is simple and its use 
has proved entirely practical for the class of work for 
which it was designed. 
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Cost Records in Small Shops 


By G. D. Crary, Jr. 


-SYNOPSIS—Pointing out the way in which small shop 


owners overlook items of overhead expense which should 
be charged for; a suggested form of card said to reduce 
bookkeeping to thirty minutes a day. 

The owner of the small machine shop, doing job work 
more than anything else, has a problem as to cost account- 
ing, which is even more difficult than that of the large 
manufacturer handling his own product only. The variety 
of the work handled in the repair shop and the lack of 
clerical help usually available calls for an effective method 
of keeping tab on the situation and at the same time 
for simplicity in handling the records. 

The manufacturer with a large machine shop and other 
departments is usually equipped with a well-organized 
accounting department, and the matter of simplification, 
while a desirable feature, is not the main desideratum. 











made a foundation for succeeding work, and the machine- 
shop proprietor adds to his knowledge of the business 
from the practical and executive and profitable side every 
time he has a new kind of work to handle. 


A Simpite System 


A shop in an Ohio Valley city, which does a large va- 
riety of work, including automobile repairs, the manu- 
facture of models and experimental machines, and gen- 
erat machine work, has adopted a system of cost-keep- 
ing that serves the purpose admirably, and yet takes less 
than half an hour of the proprietor’s time a day. In 
other words, at the expenditure of but 30 minutes daily, 
he has put himself in possession of all the facts about 
each job, and is in a4 position to make his charges for 
the work intelligently. 

The basis of the cost system, of course, is the work- 








Form ror Kerepine Cost Recorps 


For the little fellow, however, the system of keeping ac- 
counts must be simple if it is to be used at all. No other 
kind can be considered. 


GUESSING AT THE CosT 


The trouble with a good many machine-shop proprietors 
is that they are too ready to quote a price on a piece of 
work merely by looking at it and estimating the amount 
of time that will be required to do the work. If no check 
is kept in the form of an accurate record, losses might be 
suffered continually without the owner of the shop becom- 
ing wiser. 

In the first place, if work is not standard, and if the 
machinist is not sufficiently familiar with it to foresee all 
of the obstacles that will be encountered, no estimate 
should be given. The customer should simply be informed 
that the work will be done at a given price per hour plus 
the cost of the materials. But should the customer in- 
sist on a price being quoted, care should be taken to make 
it sufficiently generous to cover the unknown factors. 


. With a detailed record to go by, a similar job can he 


quoted on more exactly later. In this way each job is 


man’s time card. This should be used even if only a few 
men, constantly under the eye of their employer, who 
may be working among them also, are involved. The fact 
that the shop owner sees what is going on all the time 
prevents soldiering, and insures that the full time is put 
in; but it should not be allowed to interfere with the 
accurate report of the division of labor among the various 
jobs. 

Each job is entered in the sales book as it comes in, 
and is given a number. If the order of the customer car- 
ries a number, this is noted along with the shop number. 
At the same time a card, which remains in a file in the 
shop while the work is in progress, is made out with the 
name of the customer, the date and the job number. 

As the daily time records are turned in, the cards in 
the index are filled in according to the reports, The card 
carries 31 columns, corresponding to the number of days 
of the month, and the number of hours put in each 
day by each man is shown on the card. 

When material is needed, it is noted on the salesbook 
under the name of the customer, as this is usually quicker 
than referring to the card index. But. the notation as to 
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material is placed on the card at the end of the day, so 
that the card at any moment is an uptodate record, with 
the exception of the current day, of the time and material 
expended upon the job. 


WHEN THE JoB Is DONE 

When the work is completed, the entry in the sales- 
book is checked, a simple guide to the amount of work 
on hand. By glancing through the pages of his sales- 
book, the proprietor of the shop can see exactly how many 
jobs remain incomplete, and how much work he has on 
hand. This is helpful entirely aside from the cost fea- 
tures of the proposition. 

With the completion of the job the number of hours 
is totaled on the card in the file and the proper charge 
made, while in the same column is shown the charge for 
materials. These totals are transferred to the ledgers 
of the firm, while an invoice showing the data is sent to 
the customer immediately. A bill goes out promptly on 
the first of the month. 

The latter feature is important. The average machine- 
shop proprietor is inclined to neglect these business-like 
details, and to take his time about supplying either a 
statement of an account or a detailed invoice showing the 
work done. By having a regular system, which is adhered 
to rigidly, and by having a definite understanding as to 
the methods to be used, the customer is never left in doubt 
as to the amount of his bill, but is given the statement 
while the memory of the work is fresh. If care were 
taken to supply this information in the way indicated, 
the losses of machinists through bad accounts would be 
greatly reduced. 

Getting back to the hour charge on which the busi- 
ness of the shop is based, an opportunity for grave error 
is presented here. In the case noted, the owner pays his 
men 40c. an hour and charges for work at 75c. This 
figure, obviously, must be sufficient to cover power, rent, 
light, heat, insurance, office expenses, etc., and still leave 
a profit. 

COVERING THE OVERHEAD EXPENSE 

Unless the owner of the shop has figured out his ex- 
penses to the last cent, and knows what relationship they 
bear to his gross business, he should not be too quick to 
leap to the conclusion that by adding 75 to 100 per cent. 
gross profit to the cost of labor he is insuring a profit. 
On the other hand, this is often likely not to be the case. 

Finding the overhead expense, as a matter of fact, is 
easy. The books of the shop show the amounts paid out 
in the ways indicated; while the total receipts indicate 
the volume of business. The first amount divided by the 
second gives a percentage which represents the factor of 
overhead expense in each job handled. This factor must 
be taken care of in adding a gross profit te the labor cost, 
so as to insure a net profit as well. 

It has even happened that the owner of a shop, care- 
ful to find out the expenses of labor and material on 
each job, did not learn for a long time why he was not 
making money. He finally discovered it when he set him- 
self to the task of figuring overhead. Then he found that 
his margin of gross profit, which appeared on the face to 
be ample, was hardly more than enough to take care of 
overhead, leaving nothing for net profits, 

The plan of letting experience show whether it is 
enough or not is hardly to be commended, for the rea- 
son that if it is insufficient the shop owner must stand 
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the loss. The better way is to insure getting a profit by 
determining what the overhead expense is, and adding 
that and the percentage of profit to the shop cost at the 


same time. 

A machine-shop owner who worked out his cost prob- 
lem by means of some ready-made forms, furnished by a 
local printer, got into difficulties in this way because of 
the failure to regard anything except shop cost as enter- 
ing into the matter. Indicating this, the form had a 
space, following the totals for time and material, for 
“cost,” referring to the net cost of the labor and material 
used; and underneath this “profit or loss,” the infer- 
ence being that the difference between the total charges 
and the cost of labor and material was the net profit of 
the owner of the shop. On such a basis a shop might 
make a fine “paper” showing, whereas in point of fact 
it could very easily be losing money. 

While the public has been trained by automobile-re- 
pair shops and in other ways to expect a statement of 
labor charged for at a given figure, and thus the plan in- 
dicated has merits from that standpoint, the safest way 
would be to enter on each card the actual cost of labor and 
material to the shop owner. This would furnish a work- 
ing basis from which to figure. The general or overhead 
expense could be added to that, and the net profit to 
the result. In that case there would be no question about 
the profit being included. 

To use a cost system of the kind indicated requires 
little special equipment. The use of a card-index system 
would, in case of necessity, enable a set of books to be 
dispensed with, as the notations as to payments could be 
made against the total charges shown on the card. And 
in any event, by using the time ticket, the sales book 
and the card index, and spending only a few minutes 
each day to-keep them corrected and uptodate, the ma- 
chine-shop owner can insure detailed and dependable in- 
formation as to the cost of each job. 

& 

In the annual report submitted to the secretary of war 
by Brigadier General George P. Scriven, chief signal officer of 
the Army, the following recommendation is made covering 
high-power radio stations in the United States: That there 
be established, at such point or points, in the interior of the 
country as may be selected by the War Department, 
high-power radio stations of the same general charactcr 
and capacity as those provided for each link of the 
Navy chain. This will furnish reserve inland radio com- 
munication, which will undoubtedly be found essential in 
maintaining a continuous and efficient exchange of radio 
messages between Washington and our colonial possessions, 
and: at the same time provide reserve stations for military 
purposes, that may prove essential in case of failure of wire 
communication from any cause. 

Due to various causes, the impairment of the Canal Zone 
radio station is likely to occur at times when its use is most 
desired. Due likewise to atmospheric conditions existing in 
tropical latitudes, the efficiency of this station is sure to be 
very unsatisfactory at certain seasons of the year. The 
length of the radio link between Panama and San Francisco 
will also be a deterrent in securing reliable continuity of 
radio transmission between those points at all seasons of 
the year. For these reasons the inland stations recommended 
may prove to be a military necessity in maintaining reliable 
radio communication with our distant territorial possessions. 

Whether viewed from a commercial, meteorological, 
humanitarian, or military standpoint, the development of 
radio appliances deeply concerns the interest of our people. 
It therefore appears exceedingly important that the various 
executive departments of the Government directly interested 
in various features of radiotelegraphy should urge the Con- 
gress to make such liberal appropriations as regards exten- 
sion and development of this means of communication as 
would not only meet the early future requirements of the de- 
partments concerned but likewise the military and com- 
mercial demands of the Nation. 
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Dies for Medals and Coins 


By WaALtTer Heap 


SYNOPSIS—The machines and methods used in the 
production of master dies, hubs and working dies for 


medals and coins. 
¥ 

Very few people when admiring the beautiful finish 
and design on medals and coins have any conception of 
the preliminary work which has to be done before such 
medals and coins can be produced. 

The design is the work of an artist, and the beauty of 
the finished piece depends largely on whether the dies 
are faithful copies of the artist’s design. 

The artist produces his design in modeling wax several 
times larger than the finished medal, so that every detail 
may be shown clearly and distinctly. His work is in 
relief, i.e., it stands up from the ground or plane on which 
it is formed, as the design does on the finished medal. 
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Dies ror STRIKING MEDALS 


THe Die 


The actual work of die making begins after the design 
for each side of the medal has been finished. The en- 
graver produces two master dies, or matrices, one for 
each side, and of the actual diameter of the medal re- 
quired. “These matrices are engraved in intaglio, i.e., 
hollowed out, the design being below the plane, so that 
the engraver’s work is opposite to that of the artist. 

_ Fig. 1 shows a section across the diameter of the coin 
with the design in relief, and a similar section of the in- 
taglio master die above it. 

When the engraving of the master dies, or matrices, is 
finished satisfactorily they are carefully hardened and 
tempered. Before they are hardened, however, it is neces- 
sary to obtain an impression on soft metal which will 
yield without damaging the unhardened die, so that the 
engraver may be sure his work is correct. The steel from 
which these dies are made is of a very special nature, 
and its production is the result of the combined efforts 
and experiments of the steel maker and the die maker. 


When the master dies have been hardened and tem- 
pered, they are carefully buffed on a cotton buff revolving 
at a high speed, to remove every scratch and to make the 
surface perfectly smooth, since on a high finish depends 
the ultimate success of the work. 


PROVING THE DIE 


Final impressions are taken from the finished dies, or 
matrices, under ordinary working conditions, and a medal 
is produced from the metal it is intended to use. The 
impressions are carefully examined and if quite satisfac- 
tory these master dies are used for producing the working 
punch, or hub, as the die makers call it, which in turn 
will produce the dies for the coining machine. 

There are accordingly, first, the master die, or matrix, 
which has been engraved in intaglio; second, the hub 
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Fic. 2. MULTIPLYING PREss 


produced in relief from the master die and which is to be 
used in making the working die; and third, the working 
die with the design in intaglio, which is to be used on the 
coining machine. Thus, the master, or engraved, dies are 
only used for making the hubs; they last a long time and 
millions of coins may be produced from one of them. 


MAKING THE Hus 

When the master dies have been engraved the making 
of the hubs (in relief) is proceeded with. They are 
actually molded, that is, caused under great pressure to 
flow to shape in a die-sinking press of great power, oper- 
ated by hand or by power. 

Fig. 2 shows a hand-operated press as made by the 
Mint Birmingham, Ltd. In the first process of reproduc- 
ing the design a forged blank, of the special steel pre- 
viously mentioned, is carefully annealed and turned to 
a cone as shown in Fig. 3. The tool marks on A are re- 
moved by filing and cross-filing with a very fine file, after 
which it is highly polished so that there will be no 
scratches on the surface of A. 
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This blank is now placed in the press, and the master 
die is placed in the press bed so that the point of A will 
come down directly in the center of the master die; when 
both are firmly fixed in their respective places, the hub 
is brought down onto the master with all the force the 
operator can put into the press, giving the hub a blow 
which flattens the point of A and transfers a portion of 
the design to the hub. 

The hub is now removed and annealed in a muffle from 
which the air is excluded to prevent oxidation taking 
place. When the annealing is complete, which will be in 
about 24 hr., the hub is put into a suitable chuck in the 
lathe, and the burr which has been formed on the remain- 
ing part of the cone A by the squeezing action of the 
press, is turned off. The impression is carefully buffed 
and cleaned to remove any scale which may have formed 
during the process of annealing. 

The foregoing cycle of operations is repeated, step by 
step, until the whole of the design has been impressed 
upon the hub, when it is turned to the form shown in 
Fig. 4. 

The hub is now ready for hardening and is heated in 
a muffle, quenched in cold water and its temper is slightly 
drawn. After a period of about 12 hr., the body is 
ground on the base B to make it perfectly flat, and the 
periphery at P is ground to the exact diameter required. 
This grinding removes any distortion which may have 
taken place in the process of hardening. The impression 
is then highly polished on the buffing wheel, using the 
finest rouge powder on the buff. 

The work at every stage is very delicate and requires 
great care to obtain a perfect transfer of the artist’s de- 
sign from the matrix to the hub and to avoid cracking or 
otherwise damaging the matrix. 

As the design on the hub is in relief and the design to 
be produced on the medal or coin is also in relief, it is ob- 
vious that the hub cannot be used for coining. The hub 
is used for making the coining punch which will have 
the design transferred to it from the hub in the same 
way as the design of the master die was transferred to the 
hub. 

One hub will suffice for making a considerable number 
of coining punches and when worn or distorted a fresh 
one is made from the engraved matrix, which thus lasts a 
long time. 

The plant required for this work consists of a furnace 
for annealing, a lathe with grinding attachment for turn- 
ing and grinding the blanks, a lathe for buffing and a 
powerful die-sinking press also known as a multiplying 
press. 


THe ENGRAVING MACHINE 


The best and quickest method of engraving the matrix 
is by the use of an engraving machine. But this ma- 
chine requires a large cast master to copy from. Its 
principle is that of the pantagraph, and any slight errors 
in the large master are reduced to practically nothing in 
the engraved die. Its operation is as follows: The large 
master design is placed upon the copying spindle of the 
machine. The piece to be operated upon is carried on 
another spindle. These two spindles rotate simultane- 
ously and in the same direction. 

A bar in front of the machine is pivoted at one side 
ir a universal joint, which allows it to move in any direc- 
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tion. On the other end of this bar is fixed a feeler which 
is pressed against the design. As the design rotates, the 
bar is moved up or down and in or out as the feeler un- 
dulates upon the surface of the design or model. The 
rotating cutting tool may be placed at any point on this 
bar according to the required ratio of the reproduction 
to the model. If the design on the medal or coin is in 
relief the artist will, as mentioned before, make his wax 
model in relief also, so that he can judge of its general 
appearance. 

Figs. 5, 6, 7, 8, 9 show a supposed design and illustrate 
this system of making coining punches. Fig. 5 shows the 
wax model made by the artist, upon which is a cast of 
plaster A, the plaster cast corresponding to the matrix, or 
master die. The plaster is made thin enough to flow into 
and over the model. This cast is in intaglio, and if it 
were first electrotyped with copper and then heavily nick- 
eled it could be used instead of the cast model € shown in 
Fig. 8. However, it would not last as long as the one 
made entirely of metal, therefore, when a permanent 
model is necessary, a plaster proof B (the hub by tue 
other method) must be made as shown in Fig. 6. This 
proof will be in relief. 

From this proof B the cast model C, Fig. 7%, is 
made. This cast model C is fitted on the one spindle 
of the engraving machine, and the piece of steel for the 
punch is placed on the other spindle, to be engraved. The 
engraving tool rotates at about 3000 r.p.m., and the depth 
and direction of cut are controlled by the feeler pressing 
against the model C, Fig. 8. 

Fig. 9 is shown reduced to half the size of the model 
Fig. 8, and its position is, therefore, half way between 
the model C and the swiveling joint at the left-hand end 
of the bar, which carries the feeler and rotating cutting 
tool. 

The machine is automatic, and after it has been set up 
it completes the engraving. When the process is com- 
pleted, a bell rings and the machine stops. Of course, 
the machine requires some watching in case the milling 
tool should break, or require resharpening. When the 
engraving is finished the punch is looked over and if 
necessary touched up by a hand engraver. It is then 
polished with an oilstone pencil and hardened as pre- 
viously described. 

mm 

A coating for protecting iron patterns from rust is com- 
posed of 1 pint of turpentine, 1 gallon of paraffin oil and suffi- 
cient of vegetable black to render it thick like ordinary paint. 
The mass is rubbed on the patterns and according to the 


“Brass World” they have been used over fifty times, when 
treated with this compound, and still were as smooth as new. 


no 


The following figures may prove of interest to those fear- 
ing the exhaustion of the world’s coal supply. In a summary 
of the waterpower of the world the possible porsepower of 
France is estimated at 4,500,000, of which only 800,000 is 
utilized. About an equal amount of power is available in 
Italy, but only 30,000 hp. is utilized. Falls of 10,000 hp. are 
abundant in the Alps. The estimate for Switzerland is in- 
complete, but about 300,000 hp. is in use. Germany has 700,- 
000 hp. available, with 100,000 applied. Norway has 900,000 
hp. available, with a large part already developed. In Sweden 
there is 763,000 hp. available, but mostly at a considerable 
distance from any industrial center. In Great Britain there is 
70,000 hp. already utilized, and an equal amount in Spain. 
The resources of Russia are estimated as 11,000,000 hp., of 
which only 85,000 has been developed. The United States is 
credited with 1,500,000 hp. while Japan has 1,000,000, of 
which 70,000 has been exploited; in India 50,000 hp. has al- 
ready been developed. 
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Cutting Large Helical Gears 


By H. P. 


SYNOPSIS—Increased efficiency in power transmitted 
and elimination of noise and vibration have led to prac- 
tically a universal adoption of double-helical gears for 
heavy mill work. The planing mthod is best suited for 
accurately cutting such gears of different diameters and 
pitch and with varying tooth forms. 

i) 

The constant demand for higher speeds and increased 
efficiency in rolling-mill practice has driven the manu- 
facturers to look for some method and equipmeit for 
accurately cutting the teeth of large gears. 

Hand in hand with high speeds, especially where 
heavy load¢ are transmitted, comes the increased vibra- 
tion and noise. Generally speaking, the noise is not very 
objectionable, but many failures and break-downs can be 


INGELS* 


excessive “hammer.” The increased strength of the teeth 
of a double-helical gear is due to the following: 

When the rise of the helix is equal to the pitch, the 
line of contact between two teeth extends from the 
root of the teeth at one end of the helix to the crown 
at the other end. This gives a resultant leverage of only 
one-half of what it would be for spur gears working under 
the same conditions, and consequently, twice the strength 
for the same-size tooth. 

Having decided on double-helical gears, the next ques- 
tion that arises is, which is the best method of cutting 
the teeth so as to insure accuracy and minimum back- 
lash. With this end in view and with no restrictions as 
to what equipment could be bought, the William Tod 
Co, decided to make a careful study of all machines in 
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Fie. 1. Gear PLANER AT WorK ON A 20-Ton PINION 


traced to excessive vibration—foundations are cracked, 
bearings are hammered and worn out of round, and there 
is that constant fear of crystallization and subsequent fail- 
ure of some part of the equipment. 

Where the cry is for increased tonnage and where 
finishing mills are dependent on the bloomer, a shutdown 
means several thousand dollars lost for every hour that 
the mill is down. With these facts in mind, there has 
been started within the last few years an active and effec- 
tive campaign toward bettering these conditions. Natur- 
ally a great deal of this consideration and thought has 
been given to the gearing, as the function of this is to 
transmit the power from the engine or other prime mover, 
to the mill proper. 

Increased efficiency in power transmitted and elimina- 
tion of noise and vibration have led to practically a uni- 
versal adoption of double-helical gears for heavy mill 
work. When double-helical gears are compared to spur 
gears, the advan will be self-evident. Not only can 
we obtain increased strength of teeth, but get transmis- 
sion with a constant rolling motion, thus eliminating the 
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service and choose the one best suited for accurately 
cutting gears of different diameters and pitch and with 
varying tooth forms. 

The result of this investigation was the decision to 
plane and not hob the teeth. The advantages of planing 
the teeth of gears of large pitch diameter and for heavy 
service are many; the more important are as follows: 


(a) Variation in tooth form and spiral angle can be 
easily taken care of. 

(b) Where hob or end mills have been used, the tend- 
ency has been to use an interchangeable system in which the 
tooth form is a compromise between the theoretical and effi- 
cient shape and some approximation. This tendency is the 
direct result of the high cost of hob or mill—and it has been 
the practice in many instances to use the hob or mill after it 
is worn so that it gives only the approximate theoretical 
contour, 

(c) In the system of planing the cost of the formers is 
negligible and the teeth of every gear are cut to the form 
theoretically correct for the particular size and pitch, which, 
in turn, are determined by the service. There is a ready and 
efficient adjustment of the tool and accurate gages to main- 
tain the cutting point at the same place with reference to 
the former or template, so that any irregularities resulting 
from the wearing of the tool are easily corrected. This is 
impossible in any other method of manufacture. 

(d) It is impossible to cut an epicycloidal tooth or any 
tooth that is undercut below the pitch line by the hobbing 
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process, and this particular form of tooth is very desirable 
for gears transmitting very large horsepower and subject to 
the shocks and reversals common in steel works and rolling- 
mill practice. ’ 

(e) One of the most important advantages of planing is 
that the apex of the tooth is not cut away to allow clearance 
for hob or mill. This, in a way, is cutting out the key of 
the arch and must weaken the tooth. 

(f) Practically all of the large gears now going into 
service are made of cast steel and naturally, many hard 
spots and sand holes show up when the machining is being 
the of hobbing or milling would cause 
adjacent tooth. In planing, the worst that 
requires an extra cut to correct this. 


which in case 
the 


happen is that it 


done, 
a defect in 
can 

The problem was submitted to the Gleason Works, 
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Rochester, N. Y., and there was developed the combina- 
tion spur and double-helical gear. planer, as shown at 
work in Fig. 1, cutting a nickel-steel pirion. 

The capacity of the planer is: 


Greatest pitch diameter of spur gear that can 
30 ft. 0 in, 

Smeves pitch diameter of spur gear that can 
12 in. 

Freatest 

Smallest 

Greatest 


be planed, 


be planed, 


face of spur gear that can be planed, 36 in. 

face of spur gear that can be planed, 3 in. 

pitch, not limited. 

Greatest outside diameter of herringbone gear than can be 
planed, 30 ft. 0 in. 

Greatest length of one side of herringbone gear than can be 
planed, 25 in. 

Smallest length of one side of herringbone gear that can be 
planed, 3 in. 
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Groptost piten of herringbone gear that can be planed, not 
mited. 
Greatest distance from tool to faceplate, 126 in. 
Greatest angle of spiral, for 24 in. P. D., 30 deg. 
Greatest angle of spiral, for 44 in. P. D., 30 deg. 

Fig. 2 shows large gear and pinion for driving the 
sheet mill of the Apollo Steel Co. Dimensions and 


weights of gear and pinion are as follows: 


Pitch dia. Face Weight Angle of helix 
Se Veen ene wees de 232 in. 42 in. 140,000 lb. 30 deg. 
Puen ho bun we ee oe 30 in. 42in. 40,000 lb. 30 deg. 


Fig. 3 shows the gear on planer as teeth were being cut. 
Fig. 4 shows the cutting of the large nickel-steel gears 
for miter-gate moving machines for operating the gates 


on Panama Canal. Fig. 5 shows the machine assembled 
with gears in place. Of these gears 96 sets were cut, 


each passing the rigid government inspection. 
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before the press and went away; 10 or 15 minutes later 
he returned and sat himself before the press to begin 
operations. His first move was to place a blank in the 
die, but before he could press the treadle with his foot, 
the ram descended and trimmed the end of his finger 
though the guard remained in the uppermost position. 

After experimenting for a considerable time the cause 
of the accident was discovered. It was found possible to 
so press the treadle that the paw! which releases the driv- 
ing clutch, not being able to disengage would not complete 
its full movement and when the treadle was released 
would catch on the worn points as shown in Fig. 1, and 
hang there until jarred from this position by vibrations 
of the adjacent presses. 
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It is generally agreed that a saving of 10 per cent. in 
power transmitted can be effected by substituting first- 
class cut gears for machine-molded cast gears. In addi- 
tion to this, the life of adjacent working parts is pro- 
longed, due to the reduced vibration. That the saving in 
power, etc., resulting from the substitution of first-class 
cut gears in place of cast gears is no longer theoretical, 
is borne out by the fact that practically all of the best 
known mill engineers in that country today are recom- 
mending cut gears regardless of the extra outlay in 
initial costs. 

« 
A Positive Acting Safety Device 
for Punch Presses 


By H. P. Camp 


The guard shown herewith was designed to forcibly 
sweep an operator’s hand or hands away from the danger 
zone, between the upper and lower dies of a No. 19 Bliss 
punch press; by modifications in the construction it can 
be made applicable to almost any design of punch press. 

It has advantages over the kind of guard that is oper- 
ated by the treadle through a series of levers, links or 
springs. For instance, an accident occurred recently that 
puzzled us for a time. The operator arose from his seat 





The guard shown in Figs. 2 and 3 is actuated by the 
ram positively, and as there are no connections with the 
treadle the amount of foot movement required may be 
limited to that of actually operating the press, which 
is usually considerably less than the movement required 
to operate both guard and press. 

By referring to Fig. 4 the simple construction will be 
noted. On each side of the press adjacent to the gibs, 
there are two braces or supports secured by capscrews. 


. Worn Points 
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DANGEROUS CONTACT 


Fig. 1. 


SHOWING 


These are to support the transverse member or bridge, to 
which are screwed the cam block and the bolt or pivot on 
which is suspended the swinging arm. The head block 
or driving member is secured to the press ram by collar 
headscrews and is adjustable vertically. 

The swinging arm is connected to the driving member 
by a short link, one end being pivoted to the swinging arm 
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and the other end carrying two cam roils, one engaging 
the horizontal slot in the head or driving block, and the 
other engaging the cam path or slot in the cam block. On 
the end of the swinging arm, there is pivoted an extend- 
ing member that prevents the operator from getting his 
hand under the end of the arm at the start of the move- 
ment. This piece shows plainly in the halftones. A coil 
spring keeps the free end down so that its path is a 
straight one across the front of the press. The arm and 
the extension are both covered with rubber tubing to 
avoid hurting the operator. The object of the cam path 
and slot in the head block is to drive the swinging arm 
across the danger zone before the ram has descended far 
enough to pinch the operator’s fingers. 

As the stroke of the press is 2 in., there is about 1% in. 
of space left between the dies when the arm has swept 
across the danger zone. 

The ram descends 130 times a minute when running 
continuously, making the time for one complete cycle 
equal to 0.46 of a second, and the time for the downward 
stroke equal to 0.23 of a second. On account of the 
peculiar shape of the cam path in the cam block, the 
velocity of the swinging arm is never fast enough to hurt 
the operator, even though he willfully holds his hand in 
the danger zone. The speed of the arm accelerates until 
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ing at its highest speed it would not hurt, as it would then 
be traveling at the very harmless speed of 714 miles an 
hour. 

It is possible to design this guard so that the arm will 
be connected with the treadle and move across the danger 
zone when the treadle is pressed, and in case the operating 
pawl! should act as previously described, and the arm had 
returned, it would again sweep across when the ram de- 
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Fie, 2. Sarety Arm AT START 

three-quarters of the entire distance has been covered, or 
enough to safely clear the dies; then for the remainder 
of the distance the speed is retarded, so that for the last 
inch of ram travel, the arm is stationary, and in the 
extreme position to the right of the die. The highest 
velocity possible for the arm to attain is 11 ft. a second, 
and this when it has passed the danger zone, and is at 
the three-quarter position. At the point where it would 
be liable to hit the operator, the half-way point, it is 
traveling at a speed of 9 ft. a second or about 6 miles 
an hour. If the arm should hit the operator when travel- 





AT FINISH OF STROKE 


Fie. 3. Arm 
scended, on account of the cam on the ram _ positively 
driving it across. 

When a guard is actuated by the treadle the amount of 
foot movement is greater than that required to operate 
the press only and on work where seconds count the guard 
described is better because it is faster and means less 
work for the operator. After a test of several weeks, 
during which time one man operated several different 
press guards on a regular run of work, comparing their 
effect on operating time most carefully, a decision was 
given in favor of the guard herein described. 
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Two Methods of Spacing Holes and 
Their Important Effect on Costs 


By W. D. 


SYNOPSIS-—An example in the laying out and making 
of two jigs by different methods that shows how costs may 
differ widely regardless of the rate of wages. One 
method took five hours and the other one and a quarter 
hours. Is this the reason the British firm of engineers 
underbid us on the turbine casings for the Navy? 

® 

Lately the American engineering world has been inter- 
ested if not surprised by the fact that the navy depart- 
ment let a contract for some turbine castings to a British 
firm of engineers at about one-third the price that was 
asked in the United States. 

This would seem to show that either the American 
builders want a very much larger profit than the English, 
or the American firms are not as skilled in this class of 
work as are their over-seas brothers. 

We know that there is little difference in the cost of 
castings in either country. And further we suppose that 
the ability to make such an offer turns-on the machining 
of the castings. In any event it is hardly pleasant for us 
Americans to find ourselves as badly off in world com- 
petition for supremacy in mechanical production as the 
odds of three to one indicate. 

Most of the readers of the AMERICAN MACHINIST, if 
not all of them, have often been surprised at the differ- 
ence in bids for machine work, and many reasons have 
been assigned for the great discrepancies shown in bids 
from shops which are known to be about equally well 
equipped. 

The matter of overhead charges affects figures, but in 
my own experience I have found that these great differ- 
ences in prices can generally be traced to differences in 
methods of performing the work. 

There are shops today where the foreman will call to 
Jim, “Kick a casting out of a pile,” and say, “Hey, Jim, 
here’s a blueprint for that piece; finish it up.” Jim fin- 
ishes it just as he pleases ; if it measures up it is all right, 
and if the office thinks it costs too much the foreman’s 
answer is, “Jim is the best lathe hand in the shop,” and 
that seems to settle it. 

This system is fast going out of use. If it does not, the 
shop where it is employed will go out of business. A 
foreman who is on his job directs operations. Let me 
illustrate just what I mean. 


Tue First Meruop 


I wanted a template jig; it consisted of 30 holes pitched 
2 in. apart and each hole % in. in diameter. They were 
to be drilled in a piece of cold-drawn steel 66x2% in. I 
took my needs to a shop thoroughly equipped with upto- 
date machinery. The work was given to a good machinist 
and this is how he did without any instruction from the 
foreman. 

He cleaned one side of the cold-drawn stock, coated it 
with copperas and scribed a line its full length on the 
flat side, in its center, that is 1 in. from either edge. He 
then took a 4-ft. scale and a 1-ft. scale, laid these on the 
piece of stock, leaving the same amount at each end, and 
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scribed the length 60 in. Next he set his calipers care- 
fully to 2 in. and stepped off the 30 holes and found the 
divisions practically brought him to his scribe marks. 

Starting from the scribe mark, he struck his hole cen- 
ters with the dividers on the center line. He carefully 
prick-punched each hole center and scribed 3-in. circles 
about these centers. He also prick-punched four punch 
marks on each circle in a sensitive drilling machine with 
a %-in. drill, drilled part way into the stock in six of 
the marked holes, as is usual, drawing those that required 
it and then drilled them through, removing the burr at 
the back after each drilling. He continued in the same 
way until all the 30 holes were drilled, drawing about 
one out of every five. It is to be remembered that this 
was not a job of precision, but only of fair accuracy, the 
holes not varying in their spacing more than 0.003 or 
0.004 in. 





_466 OPERATIONS 


Now let us see how many operations have been per- 
formed. 


Number of 
operations 


Cleaning, coating with copperas and scribing a line 3 
Marking the overall distance................6+.: a 1 
Stepping off the 2-in. spaces twice.... 60 
Prick punching the 30 spaces......... 30 
CO Fiban chee en 35.4 a be a0 Whe 606 dod 30 
Prick punchine the circles.... 240 
Partially drilling the holes............. rPecenw del 30 
SP Se a bn a own 64 0 0.00 ae 0s éae ‘ 12 
Completing the ae of 30 holes..... 30 
Removing the burrs of 30 holes........... 30 

ar re 466 


The total time taken for the job, as I remember it, 
was five hours. 

This jig was sent out and satisfactory work was done 
with it till a careless workman laid it on the floor of the 
shop across a railroad track that carried a crane and it 
was ruined, 

I obtained another piece of stock, and, being in a hurry, 
took it to a local shop which was not as well equipped as 
the first, yet had modern tools. I explained to the fore- 
man what IT wanted. After considering the matter a few 
minutes, he gave instructions to a machinist and this is 
the way the work was done. 

The machinist went to the toolroom and returned with 
a nicely ground %-in. taper-shank twist drill, several 
clamps, a taper-shaped center that fitted a sensitive drill- 
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ing machine, a 114-in, flat bar gage, two ¥%4-in. arbors, 
and a 2-in. plug gage. He cleaned about 6 in. of one flat 
side of the stock and coated it with copperas. He then 
measured 3 in. from one end with an ordinary scale, and 
laying a try-square across the piece 3 in. from the end, 
clamped it there; next he tried the edge of the try-square 
with a second try-square and found it lay true. 


LAYING Our THE HOLES 


Taking the 2-in. plug gage, he set it on the stock, up 
against the edge of the clamped square, brought the sec- 
ond try-square up against the plug gage, turning it until 
it felt “right.” He then scribed a line across the stock 
with the second try-square and another one across the first 
try-square. Unclamping the first, he had two parallel 
lines pretty accurately 2 in. apart. Setting his adjustable 
square so that the blade extended out 1 in., he placed this 
against the edge of the stock where the first two parallel 
lines were drawn and scribed across them two intersecting 
lines. These operations located two centers in the middle 
of the stock 2 in. apart. At the side of the drilling ma- 
chine there were a number of parallels in nice, clean 
pigeon holes and at the bottom in a larger compartment 
was a block of cast iron, Fig. 1. This was a piece finished 
all over about 10x3x2 in. with the rib at the back and a 
groove going completely around it. 

The machinist placed the block on the sensitive drill- 
ing-machine platen, clamping it lightly. This particular 
make of drilling machine had on it a most convenient 
feature, which consisted of an arm swiveling on the round 
column and adjustable vertically; this arm extended out 
far enough to allow the drill to pass through an enlarged 
portion at its end, The drilling machine could drill up 
to 54 in. diameter and the hole in the end of the arm was 
about % in. 


‘Ustna HARDENED Steet BusHING 


With the drill came a number of hardened steel bush- 
ings to fit this hole, and these bushings lay on a small 
plate which was set at an angle of about 45 deg.; this 
j'late was fastened to the box that held the parallels. Why 
they did not slide off puzzled me at first until I discov- 
ered that this plate was really soft iron and magnetized. 
‘he machinist selected a bushing which fitted the straight 
part of the center, placed it in the arm and raised the arm 
up until the center passed through the bushing; then he 
clamped the arm securely. Laying the piece of stock on 
the cast-iron block Fig. 1 and clamping it back against 
the rib, he brought down the center, adjusting the block 
and stock until the point of the center was brought to the 
intersection of the two lines referred to. Clamping the 
block, he took out his center and bushing, replaced them 
with a %-in. drill and bushing; adjusting the drill to 
the proper speed, he drilled a hole through the stock down 
into the cast-iron block Fig. 1. This hole was approxi- 
mately 134 in. from the end of the block. 

Taking out the %-in. drill and bushing, he replaced 
them with the center and its bushing. Unclamping the 
stock, he slid it along and, by means of the center, located 
the point of intersection of the second two lines as he had 
of the first. Again replacing the %-in. drill and its 
bushing, he drilled the second hole; then he removed the 
stock from the drilling machine, put a %-in. arbor in 
each hole, and taking the 144-in. flat bar gage, he tried 
the distance between the two arbors and found it accurate. 
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He then filed with a half-round file a little nick at the 
end of the cast-iron block, Fig. 1, and after removing 
the burrs from the underside of the hole he put an arbor 
into the first hole drilled, laid it on the block, which he 
had unclamped, and drew the piece back until the arbor 
brought up against the end of the cast-iron block. He 
found that he had to adjust this block slightly to bring 
the drill directly in line with the second hole. This being 
done, he clamped the block, Fig. 1, securely, loosened up 
the stock, drew the 14-in. arbor out of the first hole, slid 
the stock along and putting the arbor in the second hole 
drew the stock back until the arbor just touched the end 
of the cast-iron block. 

Clamping the stock he drilled the third hole which was 
by this method properly spaced, and shifted for the 
fourth hole. Here it was that I caught on to the idea 
of the little nick, filed in the cast-iron block. This was 
to take care of the burrs which the drill would make in 
going through; had this nick not been made, the burrs 
would have destroyed the accuracy of the spacing. When 
the drilling job was done the burrs were removed and 
the job was completed. 

On testing up the error was less than 0.006 in. in the 
total spacing. Now let us see how many operations this 
machinist went through : 


Number of 
operations 


Cleaning and coppering the stock............++++. 2 
Setting and clamping the first try-square......... 2 
Setting the second try-square, including gaging... 2 
Scribing two centering lines. ..........-ceccsccecs 2 
Locating the first intersecting lines and drilling 
Se Sn OG 5 Ho 6s no hha ne ae eaens dees ceees 4 
Locating and drilling the second hole............. 4 
One additional operation for locating the block.... 1 
Removing and replacing the %-in. arbors 30 times 
0 
8 


EL “hvu & ocd 6 a case oun 4B anle 6 cet .0 6k 88S 46S OKA MERE 6 
NR AE, (I its i os ald a bbe 6 «ie ulale Geren wen ae 2 
a a eg RO ee eer eer ee 30 
Testing the location of the first two holes........ 3 


ORNS Bin cc crowed ceded esicecévecsesceetnpawen 138 
Total time was 1% hours. 


COMPARING THE Two METHODS 


The work as first done can be fairly called the old-fash- 
ioned method. Every machine shopman will know that the 
accuracy of the job was purely a matter of individual skill, 
every hole drilled had its possibility of error several times 
multiplied and it can be truly said that it was hand op- 
eration throughout. 

The second method seems to me to be directly opposite, 
that is, skill was shown and care was taken up to a cer- 
tain point; after that the operations became merely me- 
chanical and were far less liable to error. Can it not be 
said that the first method was only manual skill, while the 
second was manual skill mixed with the important ele- 
ment of brains? 

The bill from the shop where the last work was done 
had the very unusual item of a charge for “damage to 
drill block,” which seems perfectly legitimate. 

Perhaps there is as much difference in the American 
and English methods of procedure in machining the tur- 
bine cases referred to as there is in the two methods de- 
scribed, and if there is, the vast difference in price might 
to a great extent be accounted for. 

In all shops economy in method is very apt to be found 
in spots and to illustrate I will say that in the shop 
where I saw the most accurate rapid planing done that 
I have ever come across, a man was drilling 214-in. holes 
without any pilot hole and the drill was making cast-iron 
powder and not cutting chips. 
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Power for Rolling Metal’ 


By Vicror E. Epwarpst 


SYNOPSIS—The article gives a diagram of lengths and 
“doublings” which correspond with each successive reduc- 
tion from 1 to 99 per cent. A formula is also given for 
the required horsepower for rolling metal under various 
conditions. . 
R 

When we consider the. vast amount of work, money and 
ability expended by Dr. Puppe in developing a formula 
for the power required to roll metal, it is indeed unfor- 
tunate that he did not choose a formula that was rational. 
His formula 


(Q, ie Q.) La, = 0 
Work done 
is bad for covering the ordinary range of single reduc- 
tions. For figuring a group of passes as necessary when 
considering continuous mills, it is useless. Its absurdity 
is obviovs when one notes that by this formula twice the 
work required to give a 50 per cent. reduction will give 
100 per cent. reduction. 

Twenty-eight years ago I was asked to compute the 
power required to roll billets to rods, and also the power 
required to draw the same rods to wire. It was first neces- 
sary to assume a common unit for comparison. One base 
only appeared rational—the power required to cause a 
unit reduction of a unit mass in a unit time. The units 
the writer first adopted were: A unit reduction of 50 per 
cent., or the doubling of the length; a unit mass of one 
ton; and a time unit of one minute. This gave a formula 

HP=CxXTxXD, 

where 

C = Constant ; 

T = Tons worked.per_minute ; 

D = Doublings or number of times the length has 

been doubled. 
_ This formula led the author to prepare a table of lengths 
and “doublings,” corresponding with each successive per 

cent. reduction from 1 to 99. The last column of this 
table was, of course, a table of logarithms having two for 
a base. For example: 


50 per cent. reduction = length 2. Log 2 = 1 (doubling) 
75 per cent. reduction = length 4. Log 422 (doubling) 
87} per cent. reduction = length 8. Log 8 = 3 (doubling) 
25 per cent. reduction = length 1.33 Log1.33 = 0.415(doubling) 
and so on. 


But this was entirely unnecessary labor as everyone 
knows that logarithms of any base are made by multiply- 
ing common logarithms by the reciprocal of the common 
logarithm of the desired base, or in other words, by a 
constant. Hence the formula is more available when com- 
mon logarithms are used, and it becomes 
HP=CXT X log £, 

where 
length after rolling Q, 
length before rolling Q, 
This simply changes our unit reduction from 50 per cent. 
to 90 per cent.; 90 per cent. reduction having an elonga- 
tion of 10 to 1, and 10 is the base of our common log- 
arithms, which are universally available. 

In the above formula C is a constant when other con- 
ditions are constant, but other conditions are seldom con- 





E = elongation = 





*Paper presented to the Engineers’ Society of Western 
Pennsylvania, Oct. 21, 1913. 


tVice-president, Morgan Construction Co., Worcester, Mass. 


stant. Everyone knows that the blacksmith can elongate 
a bar most easily on the smal! end of the horn of his anvil. 
But what is the formula? Careful and extended dyna- 
mometer tests of cold-rolling relatively wide strips of 
commercially pure aluminum, showed clearly that the 
power required increased somewhat faster than 
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D = Roll diameter; 
t = Finished thickness. 
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An Machinist 
DracramM SHow1neG Retative Work Requrrep To Roit 
PLATES OF VARYING FINAL THICKNESS AND 
PERCENTAGE REDUCTION 


This changes our formula to: 
HP = CT log FA? 


Commercially pure aluminum was chosen because its 
malleability is perhaps exceeded only by gold and silver, 
and it does not harden appreciably with continued rolling. 
Averages of repeated tests, plotted on logarithmic cross- 
section paper to the above formula, as shown on the ac- 
companying diagram, appear to indicate that the power 
does increase almost directly as 


‘ L 
t 
between the values 


D J? 


After passing the latter point the power required increases 
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|D 
more rapidly, until for values V7 = 15 the unit power 


required was 30 per cent. to 50 per cent. more than called 
for by the formula. Perhaps part of this was due to the 
hardening of the aluminum by the continued rolling, but 
is not much of it due to the increased ratio between the 
are of contact and the thickness of the metal? In other 
words, is it not true that more pressure per unit area is 
required to compress a very thin sheet of metal between 
two flat plates than would be required to compress a much 
thicker sheet? The diagram also appears to indicate: 

1. That 40 per cent. to 60 per cent. reductions are most 
economical in use of power. 

2. That reductions less than 30 per cent. are extrava- 
gant in power consumption, due perhaps to excessive pro- 
portion of journal friction. 

8. That rough rolls require much more power than 
smooth rolls. 

Let us assume a concrete example of a pure continuous 
mill rolling wide flats, taking 50 per cent. reduction at 
each pass. If we assume the roll diameters and tempera- 
ture to be constant then each pass would, from the above 


formula, require ¥2 = 1.41 times the power required 
by the preceding pass. 

Another factor nearly as important as roll diameter 
is temperature. Someone has covered this, in what ap- 
pears to be a perfectly logical way, by assuming that 
power varies directly with the tensile strength of the bar 
being rolled. Adding this makes the formula quite com- 


plete: 
S ID 
HP = CT lg ENS 


where 

S = Tensile strength at the rolling temperature. 
This formula clearly shows why a continuous sheet-bar 
mill may require more power to deliver a bar 14 in. thick, 
than it does to deliver twice the tonnage at the same 
speed, of bar 1% in. thick and only slightly warmer. 

It is interesting and easy to remember that through 
nearly the entire range of rolling temperatures, a reduc- 
tion of 400 deg. F. practically doubles the tensile strength 
and hence the power required to roll.* 

The formula also shows why the Morgan Construction 
Co. has always used small rolls and high speeds to con- 
serve temperature and power. 

At least one more factor is necessary to make the for- 
mula complete—the efficiency of the pass. Obviously the 
metal can take the speed of the roll at one point only in 
the are of contact. At all other points the metal must 
slip either against the face of the roll or internally. (As 
an example: It is well known that barrel hoop may de- 
liver fully 10 per cent. faster than the surface speed of 
the roll.) This slipping, either external or internal, re- 
quires and wastes power. The smoother the roll the less 
power is wasted. You all know cold-rolling is done in oil. 
You also recall that all rolls for cold work are ground as 
true and smooth as possible. Should not the same reason 
lead us to grind with much care all rolls for hot work 
that can be so finished? Less power is required. The rolls 
last longer. Better work is produced. 

The above all applies to plain flat passes. The effi- 
ciency of all shaped passes decreases as the slipping in- 
creases. This loss of efficiency is especially noticed in 





*Kent, p. 440. Kollman’s experiments at Oberhausen. 
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some of the passes used in rolling rails. But the benefits 
from using such passes may fully warrant the resulting 
excess roll wear, and power. We have already seen from 
our diagram that light reductions have a low efficiency. 
It may not be easy to get a formula that will cover the 
efficiency of a pass, but it should not be overlooked in 
computing power requirements. 

Dr. Puppe has published a vast amount of reliable data. 
Motor-driven mills offer reliable data with almost no 
effort. The Gary billet-mill data are excellent for several 
reasons: There are no inertia corrections to be made; 
there are no complications by overlapping of passes as in 
the regular three-high mills; the bloom is turned after 
eech pass so that the section is never far from the square, 
that is, the efficiency of all the passes is nearly constant; 
the reductions are exceptionally uniform and heavy; the 
reductions are extended—from a heavy ingot to a 134-in. 
square billet at one heat. 

The temperature is fairly constant for all passes. 

The figures of the Gary motor-driven mills, published 
by Mr. Shover, plot out beautifully by our first simple 
formula: 

HP = CT log £. 
Such a plot shows clearly that the unit power steadily 
increases from the first ingot pass to 134 in. square by 
some 6 per cent. to 9 per cent. for each pass, This increase 
in power or in C is explained first by increase of Fo 
and second, by cooling. A comparison of these figures with 
those from the adjacent rail mill clearly emphasizes 
“pass efficiency” and the difficulties of estimating the 
power required for complicated passes. 


Yona 


Giving Limits on Drawings 
By Martin H. Batu 

The following suggestion for a way of showing the 
limit dimensions on drawings is an attempt to establish 
a standard—such a standard as will be understood by any 
one who may have occasion to consult the drawing but 
without having an understanding that the particular com- 
pany which made the drawing has a standing rule that 
governs its usage. For example, that when a dimension 
is put down thus, 234 in. it means a limit of 0.002 in. 
over or under is allowable; when the dimension is put 
down thus, 2.75 in. it is to be understood that an al- 
lowance of 0.005 in. only is allowable. 

The examples shown above might be expressed thus 
<2% in. — or + 0.002 in.—» or 

<—23 in.—> 
— or + 0.002 in. 

If the part could vary one way only from the desired 
size, it would appear thus: <—234 in. to +0.002 in.—» 
or 

<2? in.—> 
to + 0.002 in. 

Or in the following way <—2%4 in. to —0.005 in.—» 
or 

<23 in.—> 
to — 0.005 in. 

Whether it would be best to use the single- or double- 
line method would depend somewhat upon the room avail- 
able on the drawing, but I believe the two-line method 
preferable where it can be used . 
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Advances in Copper Welding 


By H. RICHTER* 


SYNOPSIS—Generalities on the autogenous welding 
of copper; filling material and welding paste of the firm, 
Carl Canzler, in Duren, Germany. Some parts welded by 
this paste are shown and suggestions gwen to enable 
sheet copper to be successfully welded. 

¥ 

The autogenous working of metal is chiefly confined 

to iron. That is natural, because iron ig the most used 
of all metals and the most easily welded. Nevertheless, 
even in welding iron, considerable skill and care are 
needed on the part of the welder if proper results are to 
be obtained and work of high quality produced. Bad 
results are attributable, largely to the superficial method 
and the ignorance of the welder. Foremen and superin- 
tendents in whose shops autogenous welding is done, have 
often no adequate knowledge of how to employ this new 
art correctly, and this is often the reason why the results 
obtained are unfavorable. The need of rational methods 
along this line must be all the greater because the designer 
is learning to avail himself of it more in methods of pro- 
duction. 
’ The welding of copper requires in general still more 
skill, care and experience than iron welding, and the iron 
welder finds it hard to learn copper welding, since copper 
is to him a strange metal which he does not know how 
to handle. 


TEMPERATURE OF CopPpEeR DuRING WELDING 


The welding temperature of copper, being about 1940 
deg. F., is indeed lower than that of iron; yet it is much 
more difficult to fuse than iron, because the heat is very 
rupidly conducted off. Copper, in a melted or highly 
heated state readily absorbs oxygen from the air and 
forms with it red oxide of copper, which alloys with the 
copper. Such oxide-holding copper scatters sparks in 
melting and causes small bubbles or blisters in the solid 
material. The fracture appears brownish-red and darker 
than pure copper. Apparently, the oxide has destroyed 
the coherence of the copper crystals and embedded itself 
between them; therefore, the strength of the metal is re- 
duced. Beside oxygen, other gases are taken up by the 
fluid mass, especially the hydrogen, which may be formed 
from the water vapor of an incorrectly placed welding 
flame ; but upon hardening it is given off again with “cop- 
per rain,” as the phenomenon is called. If the copper 
hardens first on the surface, there remains a part of the 
oxygen inclosed in the metal and the weld seam contains 
pores. 

In all books on autogenous welding, it is stated that 
small quantities of phosphorus should be added to the 
welding bars, because this increases the fluidity of the cop- 
per and avoids the copper oxide. Since, however, a smal] 
excess of phosphorus exerts an unfavorable influence on 
the strength and elasticity of the copper, and a correct 
percentaze is difficult to maintain in welding, some dan- 
ger to the seam is entailed in using phosphorus when 
welding bars of unknown manufacture and composition 
are employed. In fact, numerous experiments of my own 


*Engineer and instructor at the Technical Public School in 
Hamburg. 


have shown that where phosphorous bars were used, long 
seams were insufficiently flexible at various places. It 
appears important that in welding copper, pure acetylene 
should be used, since otherwise unequal results are ob- 
tained. 


THE USE or A Fivux 


Since highly heated copper takes up oxygen, the copper 
near the welding seam must be spread with a paste that 
dissolves oxide and forms a protective coat so that no oxy- 
gen can penetrate to the copper. 

However, the flame blast may easily drive away te flux, 
and it is preferable instead of fluid borax to use viscous 
materials which the welder may compound for himself in 
some circumstances. 

If, by means of the welding powder, we desire to make 
the copper especially fluid and bind the oxygen, the pow- 





Fic. 2. Copper VENTI- 
PIECES LATOR 


Fic. 1. Wetpep Copper 


der must contain phosphorus salts, which, nowever, must 
be added to the powder only in certain quantities, so that 
tke phosphorus shall not remain on the metal and make 
it brittle. 

Some time azo the firm, Carl Canzler, in Duren, Ger- 
many, placed on the market a filling material and a weld- 
ing paste for autogenous copper welding, whereby the 
objects thus welded show greater strength and elasticity 
in the seam than has been obtained, so far as I know, with 
phosphorus welding bars and other filling materials. 
This copper-welding wire, of great purity and uniform in 
composition, contains chiefly a certain mixture of special 
metals and copper which makes the copper fluid, while the 
welding paste exerts a reducing action and coats the weld 
seams and neighboring parts with a light skin. 


SoME OF THE WELDS MADE 


Many welds have been made with the Canzler filling 
material in the technical public school at Hamburg, 
which have given good results when carefully executed 
according to directions. Recently there were some new 
welding experiments on copper plates for the Canzler 
firm, in which three cylinders, each of two halves, were 
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elded. The first cylinder was 12.5 in. in diameter, 32 in. 
long and 0.24 jn. thick; the second, 12.5 in. in diameter, 
32 in. long and 0.16 in. thick, and the third, 12.5 in. in 
diameter, 40 in. long, and 0.074 in. thick. On each cyl- 
inder one longitudinal seam was butt-welded according 
to another method, while the second longitudinal seam was 
made according to the Canzler process by an employee 
of that firm. 

In the 0.16- and 0.24-in. sheets, the seam welded by the 
other method showed cooling cracks, and in the 0.24-in. 
sheet a blister-like surface was formed near the seam. 

The six welding seams were then divided with a draw- 
ing point, marked and variously worked by a coppersmith. 
After the completion of this work, which consisted of fil- 
ing, scraping and hammering the seams, according to 
certain directions, the sheets were straightened and cut 
up into test pieces. Some of the pieces were further 
heated and cooled. 

On straightening the sheets, those 0.16 and 0.24 in. 
thick that were welded with French material showed 
many cracks, but the 0.074-in. sheet and the sheets welded 
with Canzler material showed none. 

It would indeed have been more correct and more favor- 
able if they had not been straightened, since the bending 
strain in straightening must have exerted a prejudicial 
influence upon the strength of the welded places, espe- 
cially in thick sheets. 

NATURE OF ACETYLENE USED 

The acetylene used was under 220 mm. (85 in.) water 
pressure in the piping, and should have been cleaned. 
According to my belief, however, it was impure or unclean. 
Better results yet would have been obtained had the work 
been preheated, in which case the torch flame might have 
been smaller. 





Kic. 4. Copper VINEGAR 
STILL 


Fia. 3. Copper CEN- 
TRIFUGAL DruM 


In machine construction the worm tubes, pipes, con- 
necting pieces, branches, expansion pipes, ete., are advan- 
tageously welded. High-pressure steam piping does not 
enter the question since this is made seamless. 

Thick-walled vessels, or fireboxes for locomotives, can- 
not be welded since they are subjected to great stresses 
and unequal heating that would cause partial combus- 
tion of the material at the welds. On the other hand 
minor repairs can be made, since a bridge crack in the 
tube sheets of the firebox (or smoke box), or similar dam- 
age can be successfully welded. A good weld can often 
be made by using several flames on large objects, and in- 
dividual cases are known where such welds have turned 
out well. 

Unions can hereafter be avoided in piping since a 
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branch can be set in the main pipe by putting it in place 
and welding it around with filling material. 

The branch can also be stuck into the main pipe and 
welded. Thus a very secure connection is made. 

If sharp corners in the passage way are to be avoided 
the end of the pipe branch should be notched and welded 
in blunt. 

For pipes with wails over 0.12 in. thick the edges of 
the pieces to be welded on should be beveled. Connections 
subject to high stress can be thickened at the place of 
the weld with the filling material and after welding and 
cooling packed with small ball hammers. 





Fie. 5. Copper Precrks AFTER WELDING 


The halftone Fig. 1 shows a formed copper pipe, the 
short T-pieces having been welded in position and not 
finished off. 

Fig. 2 shows a copper ventilator-pipe exhaust. The 
two funnels, top and bottom, are made of a cone welded 
in two places and afterward planed out. The illustration 
Fig. 3 shows a copper centrifugal drum approximately 
4 ft. in diameter. Fig. 4 shows a copper vinegar still, 
beth of which have been welded. The halftone Fig. 5 
shows several copper pieces which have been welded, used 
for fire engines, pumps, and the like. 


SUGGESTIONS WHEN WELDING A CYLINDER 


If it be desired to make a cylinder of large diameter and 
about 0.12 in. thickness from hard rolled sheet, the fol- 
lowing method is appropriated : 

The plate is beveled off on the edges to be welded, and 
rounded with sheet-bending rolls; then the. cylinder is 
placed at the joint upon a straight support for which the 
top of a railroad rail answers very well. In order to 
reduce the loss of heat, an asbestos strip may be laid be- 
tween the rail and the cylinder. An asbestos-covered iron 
pipe will also answer for a support. It is advantageous 
to heat this from the inside with a gas torch. 

The welding begins about 12 in. from one end and pro- 
ceeds to the other end, then the cylinder is turned and 
the part that has been left is welded, beginning, however, 
from the starting point of the seam and welding toward 
the end. The two welding lips must always, at the mo- 
ment of welding, be from about 0.02 to 0.12 in. apart, but 
the ends of the welding joint stand far apart. During the 
welding the joint closes of itself. Too great a gapping 
or an over-lapping of the welding edges may be prevented 
by springing the sheets together with a chain slung 
around the cylinder and a hand lever. The sheet edges 
can be separated with an inserted lever. In case a sheet 
lifts from the support at the moment of welding, it can 
be straightened down again by a helper with a hammer. 
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The burner is held in one hand and the filling mate- 
rial in the other. The sharply defined white-flame cone 
of the torch must be guided uniformly and steadily at 
2 distance of a few thousandths of an inch over the bluish 
sparkling stream. The filling bar must touch the fusion 
stream and melt away regularly. The thickness of the 


x 
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filling bar is adapted to the thickness of the sheet, its 
diameter being preferably somewhat greater. 

If it be desired to increase the strength and elasticity 
the weld is to be cooled off in order to break off the oxide 
layers, then filed or ground and lastly worked with small 
ball hammers. 


we 


Three German Grinders 


SPECIAL CORRESPONDENCE 


SYNOPSIS—These large grinders are the product of 
the machine-building firm of J. E. Reinecker, Chemnitz- 
Gablenz, Germany. The first is of a cylindrical type, with 
a capacity of ten meters (33 ft., nearly) between centers, 
and a load on centers of 30 tons. The second is a grinder 
for shells of 500 mm, (20 in.) in diameter, and 2250 mm. 
(90 in.) long. The third is a surface grinder with a ver- 
tical spindle, having a wheel 750 mm. (30 in.) in diam- 
eter, a working length of 4 m. (13 ft.), and @ working 
width of 1% m. (434 ft.). 
* 

The constant tendency toward building larger and 

heavier machine tools is well shown by cylindrical-grinder 


European gun-building firms and are used for grinding 
the tubes of very large guns. One of these machines, of 
a somewhat different type to the one shown in Fig. 1, 
is illustrated by the second halftone. In this style the 
traverse of the wheel carriage along the main bed is auto- 
matic. 


GENERAL FEATURES OF TEE CONSTRUCTION 


In these large cylindrical grinders the grinding-whecl 
carriage traverses along a solid bed, while the work ro- 
tates between the centers of the headstock and tailstock. 
The main spindle is of high-grade steel of substantial 
proportions and runs in cylindrical bronze bearings. 
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development. Two large roll grinders have recently been 
illustrated and described in the AMERICAN MACHINIST; 
paralleling these are a number of machines built by the 
well known German machine-tool building firm of J. E. 
Reinecker, Chemnitz-Gablenz. 

Fig. 1 shows one of these machines, which has a ca- 
pacity of 10 m. (33 ft., nearly) between centers. In all, 
eleven of these large machines have been built, none hav- 
ing a working length of less than 6 m. (19.7 ft.) between 
centers, and four of the lot having a grinding length of 
10 m. (33 ft., nearly) and a weight of work capacity 
of 30 tons. A twelfth machine is now under construc- 
tion, which will have a grinding length of 7 m. (23 ft.) 
and a center height of 700 mm. (28 in.). 

A number of these machines have been purchased by 





GeRMAN CYLINDRICAL GRINDER wiTtH A CApactry or 10 M. (33 Fr. Nearty) spetTween CenTeRS 


The main drive for the work is from a shunt-wound 
motor with variable speeds, having a ratio of one to 
four. Depending upon the size and weight of the work 
to be handled, motors of from 6 to 15 hp. are used for 
this purpose. By means of a back-gear arrangement, 
the speed of the main spindle can be varied from 3 to 
12 r.p.m., and through a second set of gearing these 
speeds can be increased to from 15 to 60 r.pm. The 
motor speed can be varied in about 30 steps within the 
number of revolutions indicated above without perceptible 
shock. The control of the gear shaft is through levers 
and clutches. 

The tailstock is adjustable on the bed by means of a 
rack and crank handle, and in any working position can 
be locked to prevent accidental displacement. The adjust- 
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ment of the tailstock and the setting of the work on the 
machine is taken care of from the rear of the bed. 

The wheel carriage is of heavy design and moves along 
the guides. The automatic traverse of the wheel car- 
riage is independent of the headstock drive and is ob- 
tained from a 5-hp. motor fitted on the carriage itself. 
The later can be operated at eight different speeds within 
the range of 200 to 2000 r.p.m., by means of sliding 
gears for four speeds and back gears operated by levers. 
The arrangement of gears giving the four speeds is sim- 
ilar to that used in a motor-car gear drive. An inter- 
locking device prevents putting two different speeds into 
gear simultaneously. A clutch coupling for the spur-gear 
drive provides for power reverse of the wheel carriage, 
the drive consisting of a worm and half nut. The end 
thrust of the worm is taken on ball bearings. 

The whole carriage is operated from the platform 
attached to it (see Fig. 1), where the levers and hand- 





Vol. 40, No. 1 


wheels are easily accessible. Adjustable stops are pro- 
vided for limiting the traverse of the carriage, which 
can also be set by means of a handwheel on the bed. 
The grinding wheel is fed to the work automatically at 
each reversal of the stroke. The feed can be regulated 
within the limits of 0.01 to 0.1 mm. (0.0004 to 0.004 
in.). 

Mention was made above of the twelfth machine, which 
is now in building. This will be fitted with a grinding 
wheel of 1300 mm. (52 in.) in diameter, and 100 mm. (4 
in.) width of base. It will be driven by a 30-hp. motor fit- 
ted on top of the carriage. The speed of this motor is 
variable within the ratio of one to three, so that the num- 
ber of revolutions of the wheel can be increased in propor- 
tion to the reduction in diameter caused by wear. It is 
expected that the wheel can be used down to a diameter 
of 400 mm. (16 in.). 

The grinding-wheel spindle is made from high-grade 
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Fig, 2, ANOTHER STYLE oF LARGE CYLINDRICAL GRINDER WITH AUTOMATIC TRAVERSE OF THE WHEEL CARRIAGE 
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Fic. 3. A German SHELL GRINDER 
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steel, hardened and ground. It runs in adjustable bronze 
bearings, fitted with devices to exclude dust and with a 
central oiling system. Further, a cooling device is pro- 
vided to prevent heating of the bearings and spindle. 

Provision is made for an ample flooding of the emery 
wheel during cutting, and for the rapid removal of this 
liquid into the large water tank alongside the bed. The 
pump is driven by the same motor which drives the wheel 
carriage. These machines can be arranged with a swivel- 
ing table to facilitate grinding tapered work, gun tubes, 
and the like. The table may be set to any degree of taper 
with a ratio of one to twenty-five. 

The approximate weight of these machines is between 
30,000 and 50,000 kg. (30 to 50 tons), according to the 
size required and the work to be handled. 

Fig. 3 shows a large grinder built by the same firm, 
for grinding the points of shells. The one shown in po- 
sition is 500 mm. (20 in.) in diameter, and 2250 mm. 
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Special Tools in the Oil 
Country 


By A. A. AVERY 


A 5-ton crankshaft and method of balancing for turn- 
ing the crankpin are shown in Fig. 1. The special counter- 
balance dog B was bored to fit over the lathe center. This 
dog, as shown, is bolted rigidly to the faceplate of the 
lathe. To get a more even balance and to carry some of 
the weight we used what we call a walking-beam counter- 
balance. The shaft # is secured by suitable hangers to 
the structural iron work of the shop, F is an I-beam, 
one end of which is connected to the loose strap bear- 
ing D, on the crankshaft. The other end of the I-beam 
is connected to the weights G. About 4000 |b. of cast iron 
was sufficient to give this shaft a very smooth turning 
motion while turning the wristpin. The special narrow 
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(90 in.) long. The feature of this machine is a radially 
swinging slide, which carries the grinding wheel and its 
driving motor. 

The final illustrations, Figs. 4 and 5, show a large 
surface-grinding machine. This machine is of the planer 
type, having a vertical spindle carrying a segmental 
wheel. The wheel diameter is 750 mm. (30 in.), and a 
30-hp. motor is required to drive it. The general ar- 
rangement of the wheel spindle and driving motor is 
shown in both illustrations. Fig. 5 shows the machine 
fitted with a circular table, while the other illustration 
shows the ordinary rectangular table. The working length 
of this is 4 m. (13 ft.), and the width 1% m. (4.9 ft.). 


xs 
According to “La Nature” a French inventor has recently 
perfected a process for producing glass which will not 


splinter and fly about when broken. One side of each of two 
glass plates is covered with a thin coating of gelatin, a thin 
clear plate of celluloid is laid between these two surfaces, 
and glass and celluloid are then united by strong pressure 
into a single pane. The “triplex pane” thus produced is said 
to lose little in transparency while it gains the quality of 
not splintering when struck or pressed against. While it 
does not become unbreakable the fragments do not fly, being 
held by the gelatin layer, and hence no damage is done to 
bystanders from flying shards. Tests showed that the most 
violent blows with a hammer merely caused radiating cracks 
and concentric rings of cleavage. 








A 5-Ton Crank SHAFT 


Fie. 1. Turnine 
tool post A is used so that a short, heavy tool can be em- 
ployed for removing the stock. At C is shown a motor 
put on to run the lathe carriage back, this was formerly 
done by hand. A home-made magnetic chuck and grind- 
ing wheel on the motor B, used for grinding metallic 
packing piston rings and the like, is shown in Fig. 2. 


At C is shown a special cross-slide which was bolted 
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to the lathe carriage. On the other end of the slide a 
small motor was mounted to operate the grinding wheel. 
The slide on which the motor is fastened also has a fine 
adjustment, so that the cut can be set to grind to a stop. 
The dust from the wheel is drawn away by the exhaust 
pipe D. A lathe and fixture for boring a connecting-rod 
box are shown in Fig. 3. The fixture A was bored and 
threaded to fit the spindle of the lathe. The inside of the 
fixture is planed out to the same dimensions as the 
connecting-rod strap and central with spindle of lathe. 
The connecting-rod box is then slid in to the fixture from 
the side and fastened in place with two setscrews as 
shown. A milling fixture for valve-rod heads is shown 
in Fig. 4. This fixture will hold 28 rough castings. The 
fixture consists of the slide piece B; this is planed through 
the center similar to slides used on machine tools and 
into this slide are fitted 14 blocks AAA, each block has 
two V’s. The work C is held by the round part of the 
castings in these V-blocks. The blocks are drilled through 
the center so that one long bolt draws al! the blocks to- 
gether, holding the work in the manner of a vise. We 
use three milling cutters, the center cutter is the thick- 
ness to mill the inside of two pieces. 

A bridge-shaped mill fixture for milling a T-valve 
stem A is shown in Figs. 5 and 6. Owing to the length 
of the stem we could not straddle mill it in the usual 
manner. With this fixture the work is carried over the 
top of a gang of milling cutters finishing the sides and 
end of the valve stem at one pass. The fixture B consists 
of one-piece casting with a V planed in a vertical posi- 








Fie. 5. Vatve-Stem MILirne 
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tion. In this V, valve stems of any length can be held 
by the stem and finished rapidly. 


M 


Under modern conditions the perpetual cry of all who 
handle tools is power, more power. The year of 1913 will 
be famous in the annals of engineering history as witnessing 
the practical completion of the Panama Canal, but two other 
engineering feats must not be forgotten in the glamour of 
this great enterprise. The year has seen the completion of 
two of the greatest power plants in the world. The Missis- 
sippi and the Tennessee rivers have been harnessed and 
will in future supply light, heat and power to thousands of 
people. A bridle has been put on the Mississippi at Keokuk, 
and at Hale’s Bar the Tennessee river feels for the first 
time the restraining hand of the dam. The Tennessee power 
station is a mere baby compared with the vast project of 
supplying St. Louis with 231,000 kw. of power from the great 
Keokuk dam. A work second only to the Nile dam at As- 
souan, but the finishing of both projects this year is note- 
worthy. The question must strike everyone, how long will 
it be before every river has its power station, every town its 
cheap power and light? We can only hope for a speedy 


answer to the question. 
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Letters from Practical Men 
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Trimming Angle Steel on a 
Power Shear 


In a factory where a considerable quantity of steel 
angles were used there was developed a rather interesting 
method of saving the difference in cost between the rough 
hot-rolled stock and the more expensive cold-rolled angles. 

As the cold-rolled material cost approximately 214 
times as much as hot-rolled, this was a rather large item. 
The angles used ranged in size from Yxygx1\% in. to 
1x2 in. The cold-rolled material had been bought 
to get the advantage of an accurate length of leg and not 
particularly because of finish. 
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Plan of Holding Arrangement Work and Fixture 


FIG.I-THE SHEARING ARRANGEMENT 
TRIMMING ANGLE STEEL IN A SHEAR 

The first method of finishing the hot-rolled angle to 
proper limits tried was to grind them. There was no 
fault to find with the quality of the work but it was ex- 
pensive and slow. A bright young German lad suggested 
that the angles could be sheared. This was laughed at, 
but the suggestion stuck, and the result was the head 
draftsman spent the next day out by the power shears. 
Finally the arrangement shown in Fig. 1 was made. It 
solved the problem of cheap production to a nicety. 

The shears used were of the ordinary geared type for 
sheet-metal cutting with about a 7%-ft. capacity, which, 
fortunately, covered the longest angle used. The hold- 
down ram, had to be raised about 3 in., and provided with 
a seat for the various size-bars, also the stroke reduced 
to about 4 in., so there would be no danger of the angle 
shoving clear through. All this was accomplished by 
making a new set of adjusting screws. 

For pushing the angle up to the size bar and holding 
it there while shearing, the holding bar, swinging on the 
three links, proved very effective and quickly operated. 
It will be noticed that the links, when the work is in 
position, stand straight. This was necessary, as the hold- 
down ram was not constructed for transverse pressure, 
and would spring under the pressure derived from the 
hand lever. As the holding bar, once in the position 
shown, in combination with the links, would take all the 
thrust of shearing and the only function of the hold- 
down ram was to raise the size bar slightly between cuts 
and hold the angle from tipping while under cut, this 
fact did not matter. 

To operate, the piece was set in (the holding bar being 


swung back by means of the hand lever), and shoved 
under the size bar by hand. The hand lever was then 
swung to the position shown, bringing the angle up to the 
size bar, and the shears tripped. 

it was found that the blades on the shear were too soft 
to stand the scale on the hot-rolled stock, but another 
pair, a little harder, stood up nicely. The results ob- 
tained with this arrangement were within the limits pre- 
scribed, the limits being, according to my memory, plus 
or minus 0.005 in., measured from inside of the leg, and 
as for reduction in cost, a comparison of piecework rates 
will show the saving as follows: 


GRINDING 


Rate per 100 pieces... $1.50 
yea 1.75 


SHEARING 
Rate per 100 pieces... 
Overhead 


$0.15 
0.40 





Total per 100 pieces $3.25 Total per 100 pieces $0.55 

The above was for one leg alone, and where both were 
finished the saving was double. | 

In Fig. 2 is shown an auxiliary arrangement used for 
running through small quantities of special sizes, and the 
like, where the number of pieces would not warrant the 
making of a size bar. 

The clamps shown were provided with side slots so as 
to be quickly removable without taking out the clamp 
bolts, one turn of the clamp bolts being sufficient to allow 
the clamps to slide out sideways. In use, as will be gath- 
ered from Fig. 2, the clamp bolt draws the angle back to 
the jig, thus determining the length of leg, and also holds 
it down, preventing tipping under cut. 

When the jig in Fig. 2 was used the gibs of the hold- 
down ram were removed and it was swung out of the way. 
This arrangement was economical, though, of course, due 
to the time required in clamping, not so much so as that 
shown in Fig. 1. 

P. A. FReperickKs. 

Milwaukee, Wis. 


Bevel-Gear Arbor 


Every mechanic knows the difficulty experienced in 
turning bevel-gear blanks where the gear is to be inter- 
changeable and the distance 1 is fixed by some machine 
part, or where it is necessary to mount the gear on an- 
nular ball bearings which will not allow of thrust. 

I recently had this difficulty to overcome in making a 
large lot of small gears where there was much breakage, 
the gears were often to be changed by some of our men 
in the field, and adjustable test centers were not at hand. 

At first we tried setting them up in the shop and mark- 
ing the distance from the cone center and attaching shims 
so that the repair man could get the adjustment necessary. 
This proved a slow, expensive and unsatisfactory process 
and to overcome the difficulty a special arbor, as shown 
on the drawing, was devised. This gave us absolutely 
correct measurements with very little trouble, and we 
found that the workmen could face double the number 
of blanks in a given time with such a slight error that it 


was negligible. The gears were interchanged many times 
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as a test and the difference in noise or backlash was imper- 
ceptible. 

An arbor A was made to fit the spindle of the lathe and 
the face had an angle recess equal to the face angle of the 
blank. The mandrel C was hardened and ground with a 
slight taper on the outer end to allow the blank to enter 
easily on it. The turret was run up and the blank was 
pushed on by means of the tool D, the jaws F separating 
by the spring action to allow the face to come in contact 
with the gear hub. This method brought the pitch line 
in the same position whether the blank was turned either 
large or small. 














BeveL-GEAR ARBOR 


The groove J was previously cut in the hub and, when 
the blank had been cut off the turret, was run up in the 
same position as for charging and the jaws automatically 
fell into this groove. The return of the turret brought 
the blank from the arbor, and the distance Y was always 
correct. The length of the jaws F was such that while 
putting the blank on the arbor they would not fall into 
the groove. The length of the hub was then easily ob- 
tained by means of a snap gage. 

GrorcGeE H. Harris. 

Rochester, N. Y. 

w 

Tooth-Rounding Fixture For 

Automobile Flywheel 


It is necessary to facilitate the engagement of the slid- 
ing pinion of a starting device with a flywheel to chamfer 
or round the corners of the teeth in the same manner as 
for transmission gears. While there are special machines 
made for this purpose, we did not have one which was 
large enough to handle the work properly. The sketch 
and explanation describe a fixture we designed which 
solved the problem and proved a great time saver. 

The flywheel to be handled had 136 teeth, 6-pitch, and 
was a steel casting. After rough machining the rim and 
reaming the taper hole in the hub of the wheel, it was 
shrunk and keyed to the shaft. Afterward the rim was 
trued up to the proper size in the lathe, the crankshaft 
being supported on its own bearings in a specially de- 
signed fixture, the teeth were then cut in an ordinary gear 
This insured the teeth being concentric with the 
shaft. The tooth-rounding fixture consisted of a cast- 
iron base A. The worm B with a single thread was cut 
to mesh as nearly as possible with the teeth in the fly- 
wheel and keyed to the shaft C with the wormwheel D at 
one end and the cam £ at the other, the shaft being sup- 
ported in the brackets F. 

Meshing with the wheel D is a worm G keyed to the 


cutter. 
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shaft H carrying a driving pulley J; a small milling cut- 
ter K is carried in the spindle LZ which revolves in the 
slide M, thus having a vertical movement in the bracket 
N and being controlled by the cam £. 

In operation the flywheel is placed in position on the 
base A, the teeth in rim engaging with the worm B, the 
tlywheel being piloted by means of a hardened pin fitting 
a bushing in the center of the crankshaft. When the 
pulley J is revolved, this communicates the motion to the 
worm 8B through the worm G@ and the wormwheel D. 
The worm B slowly revolves the flywheel, at the same time 
giving an up-and-down movement to the cutter K, by 
means of the cam E£, the latter bearing on the roller 0. 
A spring P keeps the roller in contact with the cam and 
the worm being a single thread the flywheel revolves just 
one tooth simultaneously with the up-and-down move- 
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TootH-ROUNDING FIxTURE IN OPERATION 


ment of the milling cutter X, thus milling a rounded edge 
on the teeth in the flywheel rim. The time required to 
finish one wheel-was 114 hr., including setting up, a gain 
of 4 hr. over the previous method employed. The work 
did not require any attention after locating the flywheel 
in place and starting the fixture. 
S. W. MILs. 
Poughkeepsie, N. Y. 
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Universal Jig for Boring and 
Reaming Pistons 


For boring and reaming the wristpin holes in pistons, 
we designed the jig shown in the illustration. The body 
A is of cast iron with four feet. It has a through bore 
with a recess at both ends, one recess being tapped to take 
the bottom locating plug B, on which the head of the pis- 
ton sets; the other recess takes the top locating plug C, 
in which a V-shaped locating piece D is inserted’ this 
is forced on the bosses inside the piston by screwing down 
the clamp screw FZ. This is held in position by a clamp 
plate F with two radial slots at each end, which fit round 
the necks of two studs @, screwed in the end of the body. 

It will be noticed that the outside diameter of the 
piston does not touch the bore of the body. This bore 
is made to clear the largest outside diameter of piston 
designed or made. 

There is no chance of getting the locating V-piece be- 
tween the bosses of the piston, as the top locating plug 
(in which the locating V-piece is inserted, which, by 
the way, is a good push fit in the plug), is located by 
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means of smal! setscrews H, which are screwed into the 
body and fit into a slot in the top locating plug. To bore 
the holes of a smaller-diameter piston having the same 
centers, it would be necessary to have either the top and 
bottom locating plugs bushed or to make new ones. If 
the centers are different, it would require a disk at the 
bottom, or a new bottom locating plug. 
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UNIVERSAL J1G FoR BoRING AND REAMING PISTONS 


Slip bushings J are shown for reaming and boring 
the holes, and small fixing pins K prevent the bushing 
from rotating with the drill or reamer. For holes of dif- 
ferent diameters, new bushings would be required. Thus 
it will be seen. that the body of the jig can always be 
used, and by making extra bushings or new details the jig 
can be used for various designs of pistons. 

J. C. T. BLaKe. 

Coventry, England. 

x 

Mechanical LocKing Device 

A locking device which can be used on capscrews or 
plain studs to hold them in position is shown in the draw- 
ing. 

A bushing is shown at A, Fig. 1, with a straight hole 
drilled through its axis, and with one end slotted. A 
tapered pin B with its outer end threaded, is inserted 
into the bushing, which in its turn is placed into the cast- 
ing and then tightened by pulling the pin longitudinally 
by means of the nut. Even if the nut comes loose through 
vibration, the reactionary pressure on the pin is sufficient 
to hold it in position, and a sharp blow is required to re- 
lease the pin before the screw can be taken out. 

















Fie. 2. Hotprne 
A GEAR 


Fie. 1. HoLprIne 
A BUSHING 
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This device has been found to be extremely useful, es- 
pecially where screws would come loose and where lack of 
room prohibited the use of locknuts on a threaded stud. 

This same device is also useful on a plain stud, as 
shown, Fig. 2. Here is shown an idler gear A, held in 
position and locked by means of the tapered pin. The 
diameter of this stud is a uniform running size and after 
the flange of the stud is up to the gear, the tightening 
of the small nut pulls the tapered pin longitudinally into 
the outer stud and expands it within the casting, thus 
holding it securely in position. 

H. P. Reston. 

Rochester, N. Y. 

Re 


A Scale Holder 


I have dropped my scale so often that I devised this 
little holder, which proved to be a great saving to the scale 
edges, and also saved the 
man from continually pick- 
ing up his scale. It can be 
inserted in the overall 
pocket, that is, the scale 
pocket, and when a scale is 
put in, it hits the angle and 
slides in the slot and is held 
by spring tension. It can 
be made to suit any pocket 
and can be made of brass 
or steel. Insert it to the 
bottom of the pocket with 
point outside. 

J. T. Luoyp. 

West Philadelphia, Penn. 
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Function as a Factor in Design 

In designing any machine or piece of mechanical ap- 
paratus function should be the main issue studied, for, 
whatever other issues may enter into a mechanical prob- 
lem, function and it will prove the economical 
worth of a piece of machinery to the purchaser. 

[It would be interesting to know what firm as recently as 
25 years ago offered lathes with paneled beds. Il have 
wen engaged in tool designing and similar work since 
| know nearly every make of lathe 


alone 


far beyond that date. 
of that time, American, British, French and German, and 
I cannot recall one maker marketing such a machine, 
that is, no maker of any sort of repute. One has to 
go back to the days of Roberts and beyond to find tools 
embodying the Gothic Cathedral design. Examples em- 
bodying the V-bed for lathes, the underdriven keywaying 
machine with clear all-round table, a taper-turning attach- 
ment for lathes and many other devices now commonly 
used and embodied “with improvements” in machine-tool 
design of today, can also be seen. 

Many of these old machines are still to be found in out- 
of-the-way places, pegging and doing sound 
work; after all there was not much wrong with the de- 
signing; such machines often /ook weak, but as a matter 
of fact, the metal was by no means badly distributed to 
take the strains set up, and they fulfilled their functions 
exactly and well. 
time lathes, over 40 years old, which I should say had the 
original spindle in the headstock. That was a 10-in. 


away 


I had some years avo one of these old- 
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center lathe, with a deep gap, the bed and openings along 
it with fanciful strips round them, but the metal was 
deep, though thin, and was well tied. 

A job came in to cast and fit two propellers for a twin- 
screw steamer; they were 7 ft. in diameter with a tapered 
hole in the diameter at the smaller 
end, the bosses were about 15 in. in length. That old 
“crock” of a 10-in. lathe was the biggest in the shop and 
the job was in a hurry; there was no boring machine that 
would stand up to such a hole, so we just raised up our 
10-in. headstock with some handy chunks of cast iron, 
and set to work. The old lathe made a fearful groaning 
over having 25 ewt: of propeller to lug round, but she 
didn’t strike any, and afterwards went back to her ordin- 
ary routine till I put her up again to bore out and thread 
the faceplate of a new big faceplate lathe ; this weighed in 
the rough over 30 ewt., but an excellent job was made. 
Yet in all her years of service, or abuse (for what else can 
it be called?) she never broke down. The point is, that the 
old-time lathe, in spite of all its funny trimmings, was 
not the fool of a machine, for strength and solidity, that 
some people try to make out; it was made for general- 
purpose use and fulfilled its function admirably. 

CHARLES PrescoTr FULLER. 


boss 6 in. in 


Charkov, S. Russia. 


% 
Cone Belt Shifter 

During my stay at Cornell, some 40 years ago, as head 
master of the shop, I devised and installed belt shifters 
for all the overhead cones, and found out that the slid- 
ing bar, or shifter sliding on the bar, needed to slant 
so as to be about parallel with the side of the cone, and 
that the arms of the fork needed to be set at an angle 
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Conr-BELT SHIFTER 


and not square with the face of the pulleys. Arms at 
these angles are best for lifting the belt on to a larger 
step, and also for twisting it to force it down to a smaller 
one. 

Some years ago at the Straight Line Engine Works 
when a wide belt was hard to shift, a shifter, such as 
shown in Fig. 1, was installed. The recent state law, say- 
ing that all belts which come within 7 ft. of the floor 
must be properly guarded, has been interpreted as mean- 
ing that all belts, lathe and others, must be boxed, and, 
if the operator has to reach the belt to shift it on the 
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cone, there is to be a door in the front of the box which 
he can open for that purpose. What man, who knows 
anything about shifting a belt on a lathe-headstock cone, 
could devise a more dangerous arrangement? There is no 
danger, save where the belt goes on to the cone, and the. 
shifter, as shown in Fig. 1, is as near perfection as can 
well be devised. 
JoHN E. Sweet. 
Svracuse, N. Y. 
m 
Intershop Correspondence 

To avoid the differences which may result from verbal 
communications, it is advisable to have written forms 
on which information is given. 
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INTERSHOP CORRESPONDENCE 


The correspondence sheets are printed, as in the engray- 
ing. These sheets are numbered consecutively, the orig- 
inal and the duplicate having the same number. It is 
necessary that a duplicate, duly filled out, be kept by the 
originator. 

It often occurs, in case an order is not carried out as 
per advice, that the person to whom the notice is issued, 
claims he did not receive it; this may be possible. He 
probably lost it, or it was lost by the messenger. In this 
case the carbon copy is no proof to the originator that the 
person to whom the order was issued, received it. The 
chief difficulty with the existing system is the lack of evi- 
dence that orders issued are received. 

To avoid such possibilities a space is provided in the 
lower right-hand corner, as in the engraving; this can be 
torn off and is gummed on the reverse side. In this space 
the “Number of the Sheet,” “Received,” “Date,” and 
“Signature are printed. The messenger who delivers the 
notice should have the slip signed, tear it off and return 
it to the originator, who will paste it on the duplicate 
copy. This gives positive proof that the order was re- 
ceived. 

M. A. Lyncu. 

Brooklyn, N. Y. 

On the Lackawanna Railroad recently, news bulletins re- 
ceived by wireless were displayed for the first time on record 
on a moving train. The train was traveling at the rate of 
60 miles per hour between Scranton and Binghamton and 
received several messages from a Scranton newspaper. 

x 


The United States has for so long been preéminent in the 
realm of size that it comes almost as a shock to realize that 
the largest railway tunnels are on the continent of Europe, 
of these the longest is the Simplon 124 miles through the 
Alps, two others, the St. Gothard and the Lotschberg, are 
over 94 miles long and the Mont Cenis is over 7 miles long. 
tn all there are 14 tunnels over 4 miles long. The longest 
tunnel in this country is the Hoosac 4) miles long. 
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Discussion of Previous Question | 


Cast Iron for Machine-Tool 
Parts 


The article by Henry M. Wood, on page 989, Vol. 39, 
entitled “Cast Iron for Machine-Tool Parts,” has defi- 
nitely brought before machine builders a practice con- 
cerning which there has been considerable discussion 
among persons interested in machine design. 

It seems to me that the great amount of care neces- 
sary to maintain the chilling plates in the foundry, to- 
gether with the variation in hardness that must result 
from any such system, would make it advisable to adopt 
a steel mixture instead of the chilled-face process. 
grinding machinery is using a 
steel in an iron that analyzes: 


One manufacturer of 
mixture of 20 per cent. 


Per ‘cent. 
0.556 phosphorus 
1.98 silicon 
0.8 manganese 
0.087 sulphur 


This iron runs 35 to 38 hard (Shore scale) and is quite 
close in texture. This is a simple way to get at the 
result aimed at by the chilling process and, at the same 
time, gives added strength. Since a lathe bed requires 
very little machining other than on the ways, it would not 
add appreciably to the cost if the entire bed were quite 
hard. The hardness of the steel mixture is due to the 
closeness of the grain, caused by the addition of steel, and 
a given hardness machines easier than if the hardness 
were attained by chilling. The same phenomenon is ob- 
served in the machining of heat-treated chrome-nickel 
steel, as compared to ordinary hard carbon steel, in that 
the chrome-nickel steel which is of the same hardness by 
test as the common steel, machines more readily. In other 
words, the heat-treated chrome-nickel steel can be ma- 
chined at a hardness where the common steel will refuse 
to be cut. This is probably due to the fact that the 
greater density of the chrome-nickel steel shows on the 
hardness-testing instrument as hardness. 

I notice among the firms quoted in favor of the chilled 
ways, several makers of grinders. Now, to my mind, the 
lathe maker may have been driven by peculiarities of de- 
sign to adopt this expedient, as he is limited (mostly by 
tradition) in the size of his ways. The grinder maker, 
however, is not so restricted, and is at liberty to make the 
maximum pressure per square inch on the ways so small 
that the chilled-iron argument will lose all of its force. 

For instance, there is a grinder in which the maximum 
pressure per square inch on the ways is only 12 lb. One 
modern lathe that I measured had 24 l!b., according to 
Taylor’s experiments on tool pressure. The first grinder 
made by the above company has now been doing work 
daily for 13 years. The wavs do not as yet show any 
signs of wear, that is, measurable wear. These ways are 
certainly good for 13 years more. 

It seems rather strange in view of these 26 years of 
life, to read from “Another Manufacturer of Grinders” 
that “we believe, by the chilling process, the durability of 
the surface upon which wear comes is increased at least 
from 300 to 400 per cent. 





If a set of ways is designed to last for 26 years, would 
it be well to pay money to increase their life “300 to 400 
per cent.?” Is there in existence a designer who can 
foresee and build for the needs of the machine-tool world 
anywhere from 78 to 104 years ahead of his time? 
JoHN C. SPENCE. 
Worcester, Mass. 
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Paying Wages by Bank Deposit 


I read with interest Mr. Lemons’ article on page 724, 


Vol. 39, on “Paying Wages by Bank Deposit,” and to get 
a banker’s views on the subject submitted the article to a 
savings bank and trust company with $30,000,000 of de- 


posits, operating 14 branch banks in this community. 


As their reply may be of interest, it is given herewith. 
A. B. James, 
Cleveland, Ohio. 


Any such plan would undoubtedly have a good effect upon 
the employees, although it would ertail considerable expenve 
and labor on the part of the bank handling it. I think the 
idea of paying men in cash instead of checks is a good one. 

The writer of the article in presenting his plan bases his 
fact that the employee is at 
hours and does not feel at 


arguments principally on the 
work during regular banking 
home in a bank. From a local standpoint IT am inclined to 
believe that his point is not well taken, as a visit to any 
one of our branches or any of the outlying banks On a Sat- 
urday evening would show that these hours are more popular 
than other banking hours. From actual observations at our 
St. Clair office and other offices located in manufacturing dis- 
tricts, we find that a number of people deposit in 
our savings department in the two hours that we are open 
on Saturday evening than in any three ordinary week days. 
These depositors are mainly composed of single laboring 
men who have no wives to bank for them. The married men, 
as a rule, send their wives to the bank on week days. 

As to the average foreigner being rather timid about en- 
tering a bank, in my opinion, he has long since become ac- 
customed to dealing with a savings bank, and most of the 
outlying offices have one or more foreign-speaking clerks to 
take care of their wants. 

The question of bringing banking facilities to the depositor 
is a large one, and while the idea, from a theoretical stand- 
point, may be right, one can readily see that a large bank 
eatering to this class of business would, in a city like Cleve- 
land, have to extend these facilities to all of the manufac- 
turers who might be interested This would necessitate a 
very large force to cover all of the factories on a pay day. 

From a banking standpoint there ts 
troensacting business away from the home office, as the em- 
ployees are not under the influence of the officers or the audit 
department. The plan might be operated in an isolated com- 
munity containing one or two manufacturing plants. 

The article also states that the plan would necessitate 
allowing interest on checking accounts This is one of the 
objectionable features of the plan. During the past two 
years the banks of Cleveland have been makine efforts to 
tone up their commercial business, claiming that a com- 
mercial account under a $100 average balance does not pav 
It follows that it would not be profitable to carry a smal!l 
checking account and also allow interest on it. , 

Another feature that may not be important, but which 
has been raised in the operation of similar plans, is that the 
average employee likes to treat his banking business as 
confidential and objects to his employer or his fellow em- 
ployees obtaining knowledge of his financial affairs. 

These views are given from a banking standpoint only, 
and T may have overlooked indirect benefits which the plan 
offers in the way of advertising, personal benefits to the 
employees, and the like. 


greater 


alwevs a danger of 
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The Spirit of Management 


By 
We’ve done with the days of “hit or miss” BERTON BRALEY 
When we blundered along in careless bliss, 
In frantic hurry and foolish haste 
With useless labor and senseless waste ; 
We’ve done with the days of “more or less” 
When we worked by chance and we planned by guess 
For we’ve learned there’s more to a workman’s job 
Than putting him down where the shop’s athrob, 
With lathes and presses in vast array, 
And letting him blindly feel his way! 


For now we study and now we plan 

The work and effort of every man, 

The reason “Why” and the manner “How,” 

‘To lessen the sweat of his back and brow, 
Relieve his muscles of stress and strain 

And lighten the task of his harried brain ; 

To give him leisure for rest and fun 

While swelling the sum of the work that’s done! 





We must show the Worker the work to do, 
The WAY to do it, until he KNOWS; 
We must give him the mighty spirit, too, 
By which the World in its wonder grows; 
For the Spirit of Modern Progress comes 
From men with bodies and minds kept strong, 
Not puny weaklings from out the throng 
Who swarm in ghettoes and fetid slums! 
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So here’s the gospel—to do our work 

With little fretting or fuss or irk; 

To train the toiler, wherever placed, 

To labor wisely—and not to waste ; 

To give men pride in the work they do, 

To pay them well when the job is through, 

And hold their welfare and strength and health 
As source and font of our truest wealth! 


And so, at last, we have come to learn 
That the Health of workers is our concern— 
That it’s our concern as Fellow-men 
And brothers all, in a world that’s wide, 
Where we rise and fall and rise again 
Like soldiers battling side by side ; 
And it’s our concern in a selfish light 
For men work best when they’re fullv fit, 
With minds untroubled and calm eyes bright, 
And bodily vigor and clear, keen wit! 


That’s first-class gospel, because it’s fair 


Written Expressly Because it’s good for the human race, 
for the Because it moves us to do and dare 
American Machinist And quickens the world on its forward pace, 


Because it brings us to better ways, 
And so—in the long, long ran—IT PAYS! 
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The United Hingdom in 1913 


Once more, in external trade, the United Kingdom of 
Great Britain and Ireland appears to have broken all its 
past records in values, and although it cannot at the mo- 
ment be stated with equal confidence, this is probably 
also true of Germany. 

The exact figures are not yet available, but it is prac- 
tically certain that in British imports the total for 1913 
will exceed similar figures for 1912 by, say £15,000,000 
($75,000,000), just as 1912 exceeded 1911 by, roughly, 
£64,500,000 ($322,500,000). The total British imports 
for 1913 will probably be about £760,000,000 ($3,800,- 
000,000). As to exports of produce and manufactures of 
the United Kingdom, figures for the first 11 months of 
1913 were only about £5,000,000 ($25,000,000) behind 
those for the whole of 1912. Consequently for the first 
time in its existence Great Britain and Ireland will, in 
1913, have exported in one year more than £500,000,000 
($2,500,000,000) worth of its own goods, the tetal prob- 
ably reaching between. £520,000,000 ($2,600,000,000 ) 
and £530,000,000 ($2,650,000,000). In reéxports, that 
is, in exports of foreign and colonial merchandise, it is 
quite probable there will be a slight drop, for the values 
during the first 11 months of 1913 were just short of 
£100,000,000 ($500,000,000), while the total for the 12 
months of 1912 was somewhat under £112,000,000 ($560,- 
000,000). The total of exports, British, colonial and 
foreign, will, however, easily exceed the total for any pre- 
vious year. 

Turning to details, the increase in imports has been 
fairly well distributed over the three classes—food and 
drink, raw materials and articles mainly unmanufactured, 
and articles wholly or mainly manufactured. In raw ma- 
terials, the outstanding feature is the large decline in im- 
ports of cotton. This about balances the increase in all 
the other items if we except wood and timber and oils, 
which together then account for the whole net increase. 
In articles wholly or mainly manufactured the only de- 
cline of any significance is in leather goods. Iron and 
steel and metal manufactures generally, including pig and 
puddled iron, castings, forgings, bars, sections, hoops, 
strips, plates, rails. wheels, axles, tires, copper regulus, 
lead, quicksilver, tin, zine cakes and mariufactures, account 
for something approaching one-half of the total increase. 
In exports there has been a decline in values of food 
sent away, a considerable increase in raw materials, and, 
say three times that increase in exports of articles mainly 
or wholly manufactured. The decline in export values 
of raw materials is almost entirely in coal, coke and manu- 
factured fuel. In articles manufactured, more than one- 
fourth of the increase is due to iron and steel and other 
metal manufactures, while values of cotton goods are 
responsible for nearly one-fifth of the total increase, new 
ships for about one-sixth, and new machinery for about 
one-seventh. In railway carriages, motorcars, and the 
like, the increase is about £1,500,000 ($7,500,000), and 
the growth in the value of electrical goods and apparatus 


other than machinery and uninsulated wire sent abroad is 
more than £1,000,000 ($5,000,000). The exports of tex- 
tile machinery have grown markedly, particularly to the 
British East Indies, Japan and China, though they have 
fallen somewhat both in the case of Germany and the 
United States. 

In machine tools the exports may not quite have reached 
£1,000,000 ($5,000,000), while the imports are of the 
order of £355,000 ($1,775,000) and the reéxports in the 
same line about £20,000 ($100,000). The ton value in 
the three different classes still exhibits a wide disparity. 
In tools of British manufacture exported the average 
price for the first 11 months is round about £60 ($300) a 
ton, while imported machine tools are valued at about 
£94 ($470) a ton and reéxported machine tools at £170 
($850) a ton. It will be seen that the ratio is about as 
1 is to 1% is to 3, putting it quite roughly. Even then 
the figures are nearer equality than in past years, when 
weight for weight, exports of machine tools would be 
half as valuable as imports, and reéxports about 
Some 


about 
twice as valuable as imports of machine tools. 
allowance must, of course, be made for the different bases 
of valuation, for in the case of imports the values are offi- 
cially stated to represent cost, insurance and freight, or 
the latest sale value, whereas in the case of exports the 
values are cost plus charges for delivery to ship—are in 
short f.o.b. values. 

The shipbuilding industry has benefited very largely 
by German competition with British steel makers who, 
arguing from prices offered, draw their own conclusions 
as to the state of the continental steel industries. The 
shipbuilding branch of Great Britain’s activities is reason- 
ably well assured for another year and all records have 
been broken on the Clyde. The motorcar industry has a 
hopeful future, although the automobile being a luxury, 
some trepidation may occasionally be noticed. The light 
car, during the year that has passed, has not quite been 
in the demand anticipated in some quarters. Still fresh 
comers appear, and at prices up to £200 ($1000) the 
British public has the choice of about 60 cars, two-thirds 
of them home-made. The Sheffield and other armament 
houses could hardly be busier and, apart from British 
government orders, steadily get contracts for equipment 
in most of the countries on the continent of Europe, and 
this, of course, has its reflex action at home. In the call 
from these branches, therefore, the machine-tool trade of 
Great Britain has no cause for immediate fear. The out- 
look in fact, as a whole, is reasonably bright, that is, as 
regards the home trade. Outside its own particular mar- 
kets, the United Kingdom is not a great exporter of ma- 
chine tools. The mechanical engineering events of last 
year have had no particular outstanding feature, most 
firms being too busy on their own particular lines to pay 
special attention to new proposals or to spoil present mar- 
kets by introducing designs offering marked improvement 
on existing types of machines. This has been the case for 
two or three years, and it may reasonably be expected that, 
when trade does show quite positive symptoms of a fall, 
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new designs, kept in the background for the present, will 
be brought forward so as to act as a stimulus to demand. 


Continued Violation of the Law 

The Triangle and Binghamton factory fires, in which 
many girls lost their lives, are still in the minds of those 
who are earnestly working to compel better working con- 
ditions, and particularly a reduction of the fire hazard. 
The proprietor of the latter factory has sacrificed his 
entire fortune to the survivors of the disaster, thus mak- 
ing all the restitution possible. This act is in contrast 
with those of the owners in the former case. 

One discouraging feature is the continued violations 
of the law, particularly in New York City, which are 
permitted to go unpunished save for a light fine. A num- 
ber of manufacturers in loft buildings, where fires of this 
kind usually occur, have been convicted several times of 
locking the doors during working hours, in direct viola- 
tion of the law. Is this not enough to make one wonder 
what the law is fer? 

After a common .lawbreaker has been reprimanded or 
fined a few times, he is sent to jail where he is prevented 
from breaking the laws for a term at least. Why should 
a manufacturer be allowed to continually endanger the 
lives of his employees, in direct disobedience to the law 
and be allowed to continue in Has he not 
shown himself unfit to conduct a business where others 
are employed? Should he not be made to go out of busi- 
ness, to have no connection with it, in addition to any 
other punishment that may be inflicted ? 

While this may appear like confiscation, it should be 
remembered that the Triangle fire confiscated the lives 
of human beings who were entitled to “life, liberty and 
the pursuit of happiness” under the constitution. Is it 
not time for the honest manufacturer to turn his back 
on any of his fellows who persistently violate the law? 


business 7 
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Keeping Harmony in the Shop 

It is a well established fect that a machine must have 
all its parts working in harmony to give the best re- 
sults. In other words should any part or parts be so 
placed that their working elements interfere, the smooth- 
ness of the running qualities of the apparatus would be 
impaired. 

A similar system is imperative for successful produc- 
tion in the shop. If we find as a common practice that 
during machining operations some of the tools are only 
used a portion of the working time, while others are com- 
pelled to be in operation full time, and in extreme cases 
overtime, the tool situation is out of harmony. 

This is also true in ordering and receiving the castings, 
forgings and the like, necessary. Should the purchasing 
department, through lack of foresight, neglect to place 
the orders at the date which will insure adequate deliv- 
ery, this department is not working harmoniously. 

When the castings are received, if they are not sched- 
uled correctly interference will occur all along the line 
and we shall perhaps have machines ready for shipment, 
held up for one or two parts. When such, or similar, cases 
of interference occur the management should endeavor to 
find and correct them, thus bringing all the parts neces- 
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sary to a successfui shop equipment into the desired har- 
mony. This principle mvst also be part of the shop or- 
ganization. 

We know that codperation is necessary or interference 
will occur. With this in mind for both foreman and 
manager, mutual confidence and some knowledge of each 
other’s plans of operation are needed. If the manager 
should imagine that owing to his higher position in the 
shop organiza ‘ion it is beneath him to convey his desires 
to his fore’. 2, can it be wondered at that the results 
attained «. unsatisfactory. Only continual codperation 
between il parties will remove interference and produce 
the best shop results. We suggest that shop meetings, 
such as are held in some factories, would help to bring 
about this des:.ed result. 

At these meetings, held at convenient times, either 
during the working hours or on some free evening, fore- 
man, superintendent, purchasing agent, manager and the 
other members of the shop organization interchange their 
ideas, each factor is brought in touch with the others 
and interferences whether in men, machines or mater- 
ial, are discussed and remedies applied to obtain the shop 
harmony which alone will produce a successful business. 


What is a Cyclecar? 


Now that the manufacture and use of this class. of 
vehicle is spreading in this country, it might be of ad- 
vantage to try and define a cyclecar. 

The name “Cyclecar” originated in England, and the 
machine is manufactured and used extensively in that 
and other European countries. 

A definition of a cyclecar is rather difficult as there 
is no pronounced line of demarcation. After a review of 
various types of cyclecars we may give as their character- 
istics the following : A cyclecar is a vehicle carrying not 
more than three persons, with a narrow track of less than 
40 in. and a wheel base not larger than 90 in. It will 
have motorcycle tires not larger than 3 in. and also a 
motorcycle motor with small piston displacement and one 
to four air-cooled cylinders. The transmission is either 
friction dis or gear; with the latter there are only two 
speeds forward and one reverse. Its weight will not exceed 
790 lb.; the majority weigh less than half this. 

It has been found to be very economical in operation, 
averaging from 50 to 60 miles per gallon of gasoline, and 
is very easy on tires. It has largely fulfilled the purpose 
for which it was designed, namely, to be a car of medium 
cost for one or two persons, with moderate speed, eco- 
nomical on tires and gasoline. Its use is chiefly for short 
runs in the vicinity of towns and cities where the road 
surface is kept in good condition. 
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A visit to the recently held exhibition of safety de- 
vices in New York City showed that the punch press is 
the machine tool upon which the most ingenuity has been 
expended in developing safeguards. Some eight or ten 
firms exhibited safety devices for these machines, many 
of them in operation. Practically no other machine tool 
safeguards were shown. This may be a result of the 
prominence given to the hazards of press work, but things 
seem oui of balance when all other machine tools are 
neglected. ; 
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Universal Toolroom Lathe 

The Lodge & Shipley Machine Tool Co., Cincinnati, 
Ohio, has developed a new model universal toolroom 
lathe made in 16 in. nominal size, but actually swinging 
18% in. To meet the requirements of various users, 
different types of headstock may be furnished ; four-step 
and five-step cone single back geared, three-step cone 
double back geared, and a selective head for single-pulley 
belt or motor drive. As the universal toolroom lathe is 
designed especially for toolroom work, it has certain 
refinements and attachments not required in lathes for 
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The double nose for the spindle is used in both the 
selective and the cone-head lathes. It provides a pilot 
for centering the chuck or faceplate and a large diameter 
of shoulder against which the plate is screwed. 

The main housing of the cone head is carried up slightly 
above the center line of the spindle. This makes a very 
rigid construction and ties the front and rear spindle 
bearings securely to each other and to the head. 

In each of the different styles of heads, the back geur- 
ing is designed to give uniform progression over the 
entire range of speeds. On the three-step cone head the 

double back gear is moved lengthwise 








Fie 1. Setective Heap Universat TooL_room 
manufacturing purposes. The unit system of construction 
is employed throughout, so that the application or omis- 
sion of various attachments which can be furnished will 
in no way affect the other parts. All of these lathes are 
made to jig and template, and are drilled, planed and 
fitted to master plates so that attachments ordered sub- 
sequently can be readily applied by the customer. 

In Fig. 1 is illustrated the 16-in. by 6-ft. selective-head 
universal toolroom lathe with full additional equipment, 
comprising pan, universal taper attachment, universal 
relieving attachment, translating gears for cutting met- 
ric threads in addition to English threads, draw-in chuck 
with collets, and step chuck with closer. 

The selective head was described in the AMERICAN Ma- 
CHINIST, page 1087, Vol. 38. When driven by a con- 
stant-speed belt or motor it gives 12 changes of spindle 
speeds obtainable through conveniently located shifting 
levers, which control the selective-type transmission. In 
the gear box are used chrome-nickel steel heat-treated 
gears, the shafts of which are mounted in ball bearings. 








by means of a lever conveniently located 
at the top of the headstock cover. In 
the selective head the back gearing is 
located at the front of the head and the 
face-gear pinion withdrawn 
from mesh. The back-gear sleeve and 
pinion are both cut from a single steel 
forging. 

The spindle bearings are of special 
white metal, 
placeable, fitted and held into the head- 
These bearings are 
faced and turned in to exact 
standard size and the screw holes are 
drilled to jig. The end thrust of the 
spindle is taken against the rear hous- 
ing by alternate hardened stee! and 
bronze washers. 

Oil wells are provided over the spin- 
die and back-gear bearings and a wick 
oiling system delivers oil by capillary 
attraction. All bearings in the quick- 
change gear mechanism and apron are 
reached by suitable oil tubes. 


may be 


interchangeable and_ re- 


stock by screws. 
halves 





LATHE 

The tailstock has a long bearing on 
the bed and is designed to allow the compound rest to be 
set at 90 deg. when using the tool on small diameters. 
Set-over screws are provided, and a hardened scale is se- 
cured to the base. Plug clamps lock the spindle without 
throwing it out of line. 
lengthwise on top for quick reference, and 


The spindle is made of tool steel, 
graduated 
has long traverse. 

The bed is of box section, wide and deep, and the legs 
The ways are chilled, which 
The girders are 
as wide as the space between them. The 6-ft. bed has 
three girders, all of which are of the inverted U-type. 
A planed pad is located directly under the headstock and 
this pad receives the quick-change gear box which is 
tongued and bolted to it. A coarse-pitch steel rack is 
bolted to the bed direct!y back of the lead screw. 

The carriage, a top view of which is shown in Fig. 2, 
has a long bearing on the outside V’s. It is gibbed at the 
front, back, and inside. The bridge has a supplementary 
bearing on the inside front V of the bed for resisting the 


in from the ends. 
greatly increases the life in alignment. 


are set 
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pressure of the cut and absorbing the vibration from the 
cutting tool. An oil trough is cast entirely around the 
carriage, and wipers are provided for the bearing sur- 
faces. ‘The cross-feed screw has a large self-locking mi- 
crometer dial graduated to thousandths of an inch. All 
carriages are planed and drilled to receive either style of 
taper attachment, and also to receive the relieving attach- 
ment, and no additional fitting is required when applying 
these parts. 

The compeund-rest top slide is provided with a large 
self-locking micrometer dial, graduated to thousandths. 
It is designed so that the extreme width of the swivel 
rests directly upon the lower slide, thus avoiding overhang 
of the top slide. The lower slide is graduated on a ver- 
tical plane 90 deg. either side of zero. 

The apron is of the double-plate type, and is provided 
with all-steel feed gearing throughout. The handwheel 
for imparting hand motion to the apron can be disengaged 
from the stem while chasing. All shafts have unusually 
long bearings, and oil receptacles are provided to properly 
The half-nuts interlock 

The apron is tongued 


distribute the oil to all bearings. 
with the friction-feed mechanism. 
and bolted to the carriage and the pinion engaging the 
rack on the bed is made of high-carbon steel and hardened. 
The lead screw is set well up under the front carriage V 
to avoid overhang. 

An entirely new quick return of the carriage for screw 
cutting is incorporated in the apron. The reverse is by 
friction and is controlled by the movement of the same 
lever which opens the half-nuts. By raising the half-nut 
lever, thus disengaging the half-nuts, the carriage stops. 
If the lever is raised slightly higher the quick-return 
mechanism is engaged, and the carriage returns four times 
as fast as the speed at which the thread is being chased. 

A new design of chasing dial is provided which has a 
liardened notched disk mounted upon the shaft, which is 
secured to a wormwheel which engages the lead-screw 
threads. This notched disk has longitudinal movement, 
and any selected index may be engaged with the stop 
dog which prevents the half-nuts from becoming engaged 
until the proper notch in the disk is presented to the dog. 
This preserves the accuracy of the lead screw on account 
of preventing the half-nuts from clamping on the tops 
of the threads, and it is also valuable in that the operator 
need not watch a dial 

An automatic chasing stop is provided which is attached 
to the dovetail of the carriage by a clamping screw and is 
directly connected to the lower slide of the compound rest. 
Its function is to form a dead stop fer succeeding cuts 
over the thread. The rate of advancement or depth of cut 
can be adjusted to thousandths of an inch by knurled 
screws, and this cut may be varied from 0.002 in. to 0.01 
in. in depth. The setting of the depth of cut is accom- 
plished by withdrawing the cutting tool from the work. 
In using this device the operator need not watch the 
micrometer dial but can chase the thread to the proper 
depth, the rest at all times coming directly against the 
dead stop. This chasing stop prevents breaking the point 
of the tool, and with the quick return reduces chasing to 
a very simple operation. 

The quick-change screw cutting and feeding attachment 
is bolted to a pad on the front of the bed underneath the 
headstock. This attachment has two shafv centers, one 
for the lead screw, the other for the cone of steel gears. 

The sliding tumbler is supported in a slide independent 
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of the shaft bearings, and this slide is arrange close to 
the handle which moves the sliding tumbler within the 
slot, thus avoiding overhang of the handle and preventing 
binding and cramping when setting. Both shafts of the 
gear box extend through the left end of the box and the 
change gear may be applied to either of these shafts. 

Power is transmitted from the feed gear on the end of 
the spindle through a reverse plate to the stud in the 
headstock, then through a quadrant mounted on the end 
of the gear box, which quadrant gives three changes. The 
gear box itself gives 30 changes, so with the quadrant 
compounding, 90 changes are provided in the regular 
quick-change gear mechanism. 
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Fig, 2. CARRIAGE AND UNIVERSAL TAPER ATTACHMENT 

The housing carrying the sliding tumbler is locked into 
position before the intermediate gear can be meshed with 
the selected gear of the cone. All the shafts are short 
and the drive is direct. The index is simple and is at- 
tached to the top of the box where it can readily be seen 
by the operator. The machine may be ordered with the 
plain English threading index, and the metric attachment 
can be subsequently supplied without any additional fit- 
ting. 

With a metric index it is necessary to make the cone 
of gears the driver, whereas in the English index it is 
necessary to make the cone of gears the driven. When 
supplying the machine with the metric attachment, it is 
only necessary to add a gear cover, into which are mounted 
the translating gears. This gear cover is machined and 
made a duplicate of a plate, which is secured to the gear 
box when the metric compounding gears are not supplied. 

When the gear box is arranged for metric pitches it is 
possible to cut either metric or English by simply turn- 
ing a knob attached to the bottom ot the box. By turning 
this knob to the left the metric pitches are obtained, and 
to the right the English. It is also necessary to place the 
driving gear at the end of the gear box on the proper 
shaft; the upper shaft for the English and the lower for 
the metric. 

The taper attachment requires no planed strip on the 
back of the bed, and, therefore, a special bed is not re- 
quired, and the taper attachment can be readily applied 
to the machine at any time; all carriages are drilled to 
receive it. The bracket carrying the swivel bar is bolted 
to travel with the carriage, so that at whatever part of the 
carriage the taper attachment may be, it may be instantly 
engaged. 

The taper attachment slide is provided with an exten- 
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sion, which may be connected on either side, and this 
extension engages the arm which clamps it to the bed and 
holds it stationary when the carriage is feeding. The 
taper-attachment swivel is a steel straight-edge. A gibbed 
shoe slides upon it, which is secured to a slide, which 
confines the cross-feed screw to it. 

The cross-feed screw telescopes through the cross-feed 
pinion on the front side of the carriage, thus the taper 
attachment may be used with a plain rest or with a re- 
lieving attachment, arid the depth of cut set by the cross- 
feed screw. 

















Fig. 3. Rettevine ATTACHMENT 


The hardened-steel straight-edge can be set to gradua- 
tions in inches per foot, and a micrometer adjustment is 
provided to give extreme accuracy in setting. A nicely 
graduated steel scale with a compensating pointer gives 
accurate reading to the swivel bar. 

In addition to the parts above described for plain taper 
attachment, the universal taper attachment, shown in Fig. 
2 fitted to the carriage, has a power-traversing mechanism 
which slides it through its bracket at various rates of 
travel. A cover plate which protects the taper-attach- 
ment rack, and a cover for the gears on the front of the 
apron, are purposely omitted to give a clearer idea of the 
construction. 

The mechanism for giving power traverse to the swivel 
bar of the universal taper attachment is controlled by a 
shaft extending through the bridge of the carriage and 
operated by change gears at the front, driven direct from 
the apron-feed train. Thus when the universal traversing 
mechanism is employed the forces necessary to produce 
the taper are all contained within the carriage and all 
side pull is eliminated. 

The plain taper attachment is satisfactory for tapers 
not exceeding 4% in. per foot, but on very abrupt tapers 
it is, of course, impossible to drive the tools against such 
steep angles and to accommodate work of this character 
we have provided the independent driving mechanism to 
the taper-attachment slide. 

Sirce the slide may be fed at various speeds it is capa- 
ble of turning much longer tapers than with the plain 
taper attachment. In other words, if the slide feeds one- 
third as fast as the carriage, the carriage will travel 3 ft. 
while the slide is traveling 1 ft., and vice versa, 

The complete range of the universal taper attachment 
covers tapers from 11% in. to the foot 54 in. long up to 
131% in. to the foot 6 in. long. 
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The universal relieving attachment is illustrated in 
Fig. 3. It is designed to produce radial, angular, end, or 
inside reliefs. It is never necessary to go behind the ma- 
chine to make adjustment. Power is transmitted from 
the splined shaft at the back of the bed, through the sleeve 
and change gears, to a shaft below and parallel with the 
driving shaft. This lower shaft in the housing transmits 
its power through hardened spiral gears to the cam shaft, 
which takes its bearing in the cross-slide. This camshaft 
engages a roller mounted in a plunger. The plunger 
engages a bell crank, which is mounted in the top slide of 
the relieving attachment. The abutting portion of this 
hell crank is made adjustable by an adjusting screw and 
by removing the top cover this screw may be adjusted for 
various depths of relief from zero to 14 in. moveme:t of 
slide. 

Since the power for operating the relieving slide is sup- 
plied directly through the swivel center the swivel itself 
may be set at any angle without affecting the movement 
of the slide; thus it is possible to relieve at any angle, 
inside or outside, or on the face of a piece of work. The 
camshaft is placed below the surface of the bridge so that 
the full swing over the bridge is obtained for relieving. 

The draw-in chuck is mounted directly on the nove of 
the spindle. No draw tube passes through the spindle, 
which makes it possible for the draw-in collet to receive 
stock as large in diameter as the size of the hole through 
Collets may be furnished for diameters from 
The collets are tightened 


the spindle. 
1% in. to 145 in., both inclusive. 
and released by a small key wrench, which makes it un- 
necessary to hold the driving belt when tightening and 
releasing the chuck. 

A step chuck with adjustable jaws and closer is made 
to apply to the regular draw-in chuck body and is very 
desirable when a finished piece must be true, also for 
facing thin pieces of large diameter. 


*, 


Plain Cylindrical Grinder 


The small machine shown in the halftones represents 
the latest product of the Norton Grinding Co., Worcester, 
Mass., and is known as their 3x18-in. plain grinder. The 
machine is made to swing 3 in. in diameter in order to 
give room for suitable steadyrests for supporting work 
from \% in. diameter to 1 in. diameter, up to 18 in. in 
length, but is especially adapted for work from 14 to le 
in. diameter. It is designed for finishing cuts only, where 
there is not more than 0.004 to 0.008 in. stock to be re 
moved from the diameter of the work. 

It will be noted that the machine is self-contained and 
may be driven by a belt either from .above or below, or 
by a motor placed on the floor at the back of the machine. 
The table reverse is pneumatically cushioned, making it 
possible to operate the table at a maximum speed of 27 
ft. per min. There are eight table speeds provided, the 
slowest being 17 in. per min. The control of the work 
revolution and table traverse is such that while either 
can be started separately or simultaneously, the stopping 
of the work always stops the table, and the table cannot 
be started unléss the work is revolving. The act of stop- 
ping the table connects the handwheel for moving the 
table by hand, and this handwheel is disconnected when 
the table is started. The table is so constructed that the 
footstock covers the dovetail ways on which the footstock 
slides, protecting these wavs from dirt and injury. The 
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Fie, 1. Piarn CYnInpRicAL GRINDER 

steadyrests, designed especially for small work, are pro- 
vided with micrometer stops, and are arranged for quick 
The workshoes are of hardened and 
ground. Four work speeds are provided, ranging from 
160 to 640 r.p.m. The wheel spindle is a chrome-nickel 
the shafts are self-oiling, and the loose pulley 
runs on a self-oiling roller bearing. Provision is made 
for lubricant on the wheel and work. The settling tank 
is conveniently arranged for cleaning. Three universal 
steadyrests, provided with micrometer stops, are fur- 
nished, including one set of hardened-steel workshoes for 
one diameter of work. Other sizes can be furnished to 
These shoes are designed with a view to quick 


handling. steel 


forging: 


order. 


Fic. 2.. Enp View or PLAIN GRINDER 


change from one size of work to another, as well as con- 
venient adjustment and rigid support for long and small- 
diameter work. The machine carries wheels 10 in. diame- 
ter, and tapers up to 2 in. per foot can be ground. 


Eighty-four-Inch Planer 


The illustration shows a new 84-in. planer built by the 
Cincinnati Planer Co., Cincinnati, Ohio. 

The heads of this machine have rapid power traverse 
in any direction, and all movements are independent of 
each other and can be operated whether the table is in 
motion or not. 

The motor shown on top serves a 











fourfold purpose ; it is used for driving 
the rapid power traverse and feed to 
the heads ; also for elevating and lower- 
ing the crossrail and for driving the 
pump which lubricates the ways. 

The motor pinion engages into a 
large gear on the horizontal rapid 
traverse shaft from which the pinion 
that drives the feed clutch receives its 
power and is shown at the extreme 
right. Near the center of this hori- 
zontal shaft is shown a gear meshing 
into a pinion on the gear case of the 
elevating device, through which power 
is transmitted for raising and lowering 
the crossrail. A lever from this gear 
case passes to the left side of the ma- 
chine; this controls the raising and 
lowering clutches in the gear case. 

The power feed to the tool heads re- 
ceives its power from the driving clutch, 
which has a bell crank and link motion 
to the bevel gear on the large horizontal 








84-IN. PLANER 


shaft. This bevel gear meshes into a 
gear on the vertical shaft, thence 
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through a set of spur gears to the trigger gears on the 
end of the rail and side heads. 

The driving clutch is tripped from a rod which receives 
its motion from the tumbler and dogs on the side of the 
table and bed. The amount of feed is varied by the grad- 
uated slot heads which indicate the exact amount of feed 
at ail times. 

The rapid power traverse receives i.s power from a sec- 
ond vertical shaft on the side of the housing, very much 
similar to the feed arrangement. The small handles 
shown on the end of rail and side heads operate the rapid 
power traverse and feed. Turning these handles to the 
left engages the rapid traverse and to the right the regular 
feed, and in no case can both be engaged at the same time. 
The handle at the lower end of the rail is used for revers- 
ing the direction of the rapid traverse. All this is con- 
tained in the gear case at the end of the rail, and at no 
time is it necessary for the operator to step from his regu- 
lar position for any of these changes. All gears are thor- 
oughly guarded. All heads are taper gibbed throughout, 
the clapper boxes are clamped by a heavy clamp and three 
screws. 

The housings are tongued and doweled to the side of 
bed and further fastened at the top by an arch of box 
form open only at the ends where it fastens against the 
housings. The crossrail is deep and is clamped to the 
housings inside and outside. : 

The table is of box form and heavily ribbed throughout, 
having a heavy metal thickness on both top and bottom. 
The ways of the bed and table are oiled by forced lubri- 
cation from a pump at the back of the housing. 

The bed is of the four-wall type. It is bored to receive 
the driving-shaft boxes, which are large in diameter and 
provided with special oiling arrangements with large 
chambers for oil. 

All driving gears are of steel and the pinions and table 
racks are steel forgings. 

The reversible motor is connected directly to the driv- 
ing shaft through flexible coupling. The controller is 
mounted to the housings. Ten cutting and ten return 
speeds are available. 
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Friction Screwdriver 


The illustration shows a new screwdriver manufactured 
by the Benjamin Electric Manufacturing Co., Chicago. 
This screwdriver combines the advantages of both the or- 
dinary and the ratchet screwdriver and has the further 
advantage of an insulated handle. 

The corrugated handle is of hard rubber in two parts. 
The lower part A is molded around the blade which 
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Friction Screw Driver 


is provided with lugs to prevent the handle from turn- 
ing. The cap C is also of hard rubber but turns freely. 
A spring D normally keeps the cap out of engagement 
with the handle, but the pressure of the hand engages 
the V-shaped frictional surfaces and allows the two parts 
A and B to be turned together. These screwdrivers are 
made with ;- and 14-in. blades from 3 to 8 in. long, 
either with or without insulated blades. 


~ 


17-Inch Geared-Head Lathe 


In the design of this lathe the use of frictions in the 
geared head has been entirely eliminated, all ‘speed 
changes being obtained through sliding gears; the ar- 
rangement is similar to the sliding-gear transmission used 
on automobiles. 

A single vertical lever on the headstock, operates the 
speed changes and engages the friction-clutch drive pul- 
ley. Before any speed changes can be obtained, the 
operator must disengage the friction clutch which relieves 
the gearing of all strain. 

Ten spindle speeds are provided, any of which can be 
obtained instantly, without stopping the lathe, and while 
the tool is cutting. A single movement, in or out, of the 
vertical lever engages the friction-clutch drive pulley to 
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start or stop the lathe and by moving this lever to right 
or left in notches which are plainly marked, any desired 
spindle speed is instantly obtained. This lever is self- 
locking and in connection with the notched segment and 
direct-reading index plate, forms a convenient control. 

The horizontal lever at the top of the headstock en- 
gages the spindle either direct or through the back gears, 
and by placing it in its neutral position the spindle is 
disengaged, which permits it to be revolved by hand for 
chucking work. 

Power is transmitted through hardened heat-treated 
steel gears which are driven by. a constant-speed single- 
drive friction-clutch pulley at a high belt velocity, de- 
livering ample power to the cutting tocl under all con- 
ditions. Gear ratios are increased proportionately as the 
diameter of the work increases. The drive to the spindle 
is close to the front bearing, thereby eliminating much 
vibration and torsion. 

The arrangement of the gearing is such that only those 
gears required for any one speed are engaged and no 
idle revolving gears add to the frictional load. 

The initial drive shaft transmits power through gears 
to a driven shaft having a cone of five gears, and power 
is then transmitted to a second driven shaft, having a 
cone of three sliding gears, which engages with three 
of the cone gears on the first driven shaft. On one end 
of the three sliding gears a positive stepped clutch is 
formed and by sliding these three cone gears along on the 
shaft they connect with a spring-tensioned cone of two 
gears with a positive stepped clutch and when in this 
position the five sliding cone gears are connected and 
give power to the fourth cone gear on the second driven 
shaft. By sliding these five gears further along che fifth 
cone gear on the second shaft is engaged, thus making five 
changes of speed direct to the spindle. By engaging the 
back gears five additional speeds are obtained, making ten 
spindle speeds, all of which are controlled by the vertical 
lever. 

Both cone shafts are mounted in anti-friction ball 
bearings at both ends and in the center, two of these ball 
bearings on the second driven shaft being placed close to 
the facewheel pinion to carry the heavy load imposed 
on it. 

The headstock is of box form with heavy internal braces 
length-.and crosswise. The interior of the headstock forms 
an oil reservoir, thus keeping the gearing well oiled. 
All mechanism is located in the headstock proper, the 
top of which is hinged, affording convenient access to the 
gearing and other parts. 

The spindle is of chrome-nickel steel, with the front 
bearing hardened, and runs in phosphor-bronze boxes. 
The spindle bearings are lubricated by sight-feed oilers. 
The end thrust of the spindle is taken up by alternate 
hardened-steel and bronze thrust washers against the rear 
housing. 

A phosphor-bronze flanged sleeve is secured to the hcad- 
stock upon which the friction driving pulley revolves, thus 
relieving the driving shaft from all belt pull. 

The friction-drive pulley is inclosed at the outer end, 
the construction being such that the oil is driven by cen- 
trifugal force through felt which filters it before it 
reaches the bearing. 

All the transmission gears are of chrome-nickel steel, 
heat-treated and ground concentric with their pitch cir- 
cles, after hardening. 
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The operator can stop and start the lathe by means of 
a lever attached to the apron. 

With the constant-speed pulley drive this lathe can be 
belted direct from the line shaft. The end view of the. 
lathe shows the application of a compact and efficient 
motor drive, requiring no additional floor space. The 
motor is attached to an oscillating plate inside of the 
cabinet leg, this plate being pivoted to allow the motor 
to raise and lower, with the pivoted point fixed to give 
the proper tension to the belt at all times. This lathe 
swings 18%@ in. over the bed and is manufactured by 
Greaves, Klusman & Co., Cincinnati, Ohio. 
Motor-Driven Lathe 


The illustration shows a 10-in. motor-driven engine 
lathe of the standard type equipped with a cone pulley. 
The bed is made narrow under the headstock in order 
to permit belting down to the cone pulley on the counter- 
shaft. The countershaft is adjustable vertically to take 

















SMALL ENGINE LATHE 


up slack in belts. The motor is controlled by a small 
handle near the headstock. A thread indicator obviates 
the necessity of a backing belt. 

The bed has a V at the front and a flat track at the 
back. The machine weighs 500 lb., and is a recent 
product of the Willey Machine Co., Jeffersonville, Ind. 


z 
Internal Grip Arbor 


The design and construction of this type of milling 
arbor will be readily understood from the illustration. It 
is designed to increase the utility of cutters by making 
end mills of the vlain type, and face mills of the side- 
tooth type. 
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A turn of the nut draws the sleeve over the tapered 
end of the arbor, causing the sleeve to expand and bind 
against the inner wall of the hole in the cutter. 

The working length of the sleeve is 1144 in., and the 
arbors are made with No. 9 and No. 10 B. & S. taper 
shanks with sleeves for cutters with 7- and 1-in. holes. 
They represent a recent development of the Grant Manu- 
facturing Co., Bridgeport, Conn. 

* 
Motor-Driven Power Hammer 

The motor-driven power hammer shown is the latest 
addition to the line made by Beaudry & Co., Boston, Mass. 
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Power HAMMER 


Essentially it is their regular tvpe which has been 
previously described in these columns, with the additional 
feature of a motor drive. The hammer may be furnished 


with either an alternating- or direct-current motor, and. 


is available in a number of Sizes and capacities. 
& 


Reinforced Bearing 

The severe duties imposed upon connecting-rod and 
crankshaft bearings in gas engines, necessitates the use 
of a bearing strong enough to withstand the severe 
stresses to which they are subjected. 

The illustrations show the “Glyco” patented skeleton 
type of bearing, which consists of a steel or bronze skele- 
ton reinforcement, Fig. 1, embedded in babbitt metal. 
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REINFORCED BEARING 
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The reinforcement grips the babbitt metal both in the 
flange and in the body of the bearing and gives it resist- 
ance and backing. 

The sectional view, Fig. 2, of the finished bearing 
shows how the reinforcement appears when the bearing is 
cut through. 

These bearings are made in two styles—one style being 
accurately machine finished all over, thus offering to the 
pin or journal a highly finished and polished surface at 
the outset, and the other is machine die cast to size. 

The manufacture and sale of this article in America 
are controlled by Joseph T. Ryerson & Son, of Chi 
cago, where the manufacturing plant is located. 
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Cutter Head for Rotary Slitting 


Machines 
The illustration shows a cutter head intended for use 
on rotary slitting machines for tin plate, paper, and the 
like. The head is slotted in two directions as can plainly 
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be seen. It can be clamped to the shaft by means of a 
square-head collar screw and is held rigidly so that it 
will run true after setting. It is a recent product of 
Joseph Villiger, Dixon, Ill. 


& 
Bottom Flanging Machine 


The accompanying illustration shows a new type of 
bottom flanging machine built by the Niagara Machine 
& Tool Works, Buffalo, N. Y. It is intended for turning 
out top and bottom flanges for barrels, tanks and the like. 
It is particularly useful where it is required to produce 
heads of different diameters in small! quantities. 

Many different shapes can also be produced by substi- 
tuting forming rolls of suitable shape, and the machine 
can be used for cutting circular disks and for slitting 
sheets, in which case the flanging rolls must be removed 
and replaced by rotary cutters. 

The machine is single back geared and provided with 
tight and loose pulleys. The main gear is mounted on the 
lower shaft and the upper shaft is driven from the lower 
one by means of compensating connecting gear. The 
lower flanging roll is mounted on a vertical shaft which 
is driven from the main shaft by bevel gears. The upper 
shaft can be adjusted laterally to allow for variation in the 
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thickness of the material. For this purpose, there is an 
eccentric segment lever located at the front side of the 
machine within easy reach of the operator. 

To prevent the metal from being distorted during the 
flanging operation, two holddown rolls are mounted on 
the slide in front of the upper flanging roll and to facili- 
tate removing flanged disks, the holddown rolls can be 
quickly raised and lowered by means of the eccentric 
lever. 
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The machine shown in the illustration will flange disks 
from 14 to 60 in. in diameter, No. 10 gage soft sheet 
steel and lighter, the maximum height of flange is 144 
in. When arranged for cutting, it will handle metal up 
to No. 8 gage from 8 to 53 in. in diameter. 
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Grinding Washers on a Miller 
By C. E. Porter 

We were in difficulties some time ago with several 
thousand hardened-steel thrust washers, Fig. 1, to grind 
in a hurry, and no suitable grinder at hand, but necessity 
proved the mother of invention. We tried the surface 
grinder with poor success for one side of the washer was 
convex, making it hard to hold on the magnetic chuck. 
Even after overcoming this difficulty, the surface obtained 
showed tiny chatter marks which were very hard to lap 
out, as the washers were required to have a mirror finish. 

We next tried grinding them one at a time on the 
bench lathe; this gave good results but was too slow. A 
plain miller was then tried and succeeded in turning out 
a first-class job in good time. 

Fig. 2 shows the method of hoiding the washer. A cast- 
iron block was planed to fit the slot in the table, and was 
bored to take the collets; by tightening the nut A at the 
back the washer was held firmly. The collet is shown in 
Fig. 3. A slight turn of the nut on the outside of the 
collet would seat it on the three hardened points. These 
points were ground off after the fixture was in place, 
thus assuring all washers coming the same thickness. 

A stub arbor was now fitted to the spindle of the ma- 
chine on which was mounted a cup wheel about 7 in. in 
diameter. Next a large pulley was put on to give the 
proper surface speed for the wheel. 

A trial proved that it was going to work, but that water 
would have to be used. A tank was placed on the floor 
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behind the machine; on it a small geared pump was 
mounted, with a belt from the feed cone for the drive. 
Next the overhanging arm was removed and a pipe run 
through the hole, carrying water to the wheel; the flow 
was controlled by a pet cock. The water was delivered 
into the inside of the cup wheel, and, by centrifugal 
force, out on the cutting surface. A piece of sheet iron 
was bent from one end of the table to the other and bolted 
to the slot; this formed a good guard and kept the water 
within bounds, without interfering with the operator. 
The water now overflowed the table as it would not run 
back into the tank as fast as it was pumped out. This 
difficulty was overcome by fastening the suction pipe onto 
the drain pipe, which took the water off the table in jig 
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GRINDING WASHERS ON A MILLER 


time. It was even necessary to pour a little water on the 
table once in a while to replace what evaporated and 
spattered around. A strainer was placed over the end of 
the pipe to catch the dirt and keep it from going into the 
pump. This had to be scraped off frequently while the 
machine was running. 

The table feed was put on the highest notch and had to 
be reversed by hand, by throwing a lever up and down at 
each end of the cut. We had no trouble grinding 400 
washers per day, and the finish was splendid, flat and 
smooth, and requiring almost no lapping. The most 
remarkable thing about this job was that the spindle of 
an old miller that had been run on production work for 
years would run at this high rate of speed without vibra- 
tion or heat. 

This method does not compare with the vertical surface 
grinders now on the market for this class of work, but for 
the small shop that has a job of grinding to do it is worth 
trving. 





Personals 








D, F. 8. Clark, for several years secretary of the Boston 
branch of the National Metal Trades Association, has re- 
signed in order to take up commercial work in the brush- 
manufacturing line. 

Foster J. Hull, engineer with the Pangborn Co. for the 
post few years, has resigned in order to become associated 
with the Mott sand-blast department of the De LaVergne 
Machine Co., New York, N. Y. 

H. D. Gates, who has been secretary and sales manager of 
the Pangborn Co. since 1909, has relinquished that position in 


- order to join the sand-blast department of the De LaVergne 


Machine Co., New York, N. Y. 

S. Rosenzweig, until recently mechanical engineer with the 
Erie City Iron Works, Erie, Penn., has joined the York Manu- 
facturing Co., with whom he will act in the capacity. of con- 
sulting engineer in the steam-engine department. 
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Operations on Cone Clutches and 
Motor Parts 


By Frep H. CoLvin 


SY NOPSIS—Live shops always have new and interest- 
ing methods of doing work that might otherwise be com- 
monplace. The Cadillac Motor Co. has many devices 
which help to do ordinary operations more easily and 
better. Swinging clamps for the cone clutches; revolv- 
ing fixtures for milling the ends of engine-base supports ; 
special gear-cutting and testing methods; drilling a side 
frame complete at one operation, are among the features 
of this shop. 

The Cadillac automobile adheres to the use of the cone 
clutch between the engine and the transmission, the mav- 
ing portion consisting of a heavy sheet-steel cup drawn 
to proper shape and accurately turned wherever necessary. 
The first operation is shown in Fig. 1, where this is being 
bored, the hub faced, and the inside of the conical por- 
tion turned to insure perfect balance. 

One of the most interesting features of this is the 
method of holding it in position while being machined. A 
fairly heavy casting is bolted to the faceplate of the lathe. 
This casting carries three projecting arms A, which carry 
the swinging clamps B at the outer end. These clamps 
are slotted on one side to admit the swinging clamping 
bolts C, and are used with the least possible loss of time, 
as they do not require removing the nuts from the bolts. 
The regular lathe boring tool D turns out the inside of 
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the cone, while the boring bar FZ, in the tail spindle, bores 
the center hole. 

The second operation is the turning the outside of the 
cone for the leather facing, the angle of this being very 
particular so as to fit the other portion of the clutch as 
perfectly as possible. This, as shown in Fig. 2, is mounted 
on a mandrel and centered by the holes bored in the pre- 


vious operation. The only unusual feature of this opera- 
tion is the tool block A, which can hardly be seen in the il- 
lustration. This contains two tools, a rougher and a {fin- 
isher, spaced sufficiently far apart so that the roughing 
tool is clear of the work before the finishing tool be- 
gins. 
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Fic. 2. TURNING THE OUTSIDE OF THE CLUTCH 


BoRING THE MATING CONE 
The other portion of the clutch, the one which bolts to 
the flywheel of the engine, is being machined in Fig. 3 
on a Bullard vertical lathe. This has already been turned 
on the outside and is now held in a special fixture on the 
table of the machine by means of the swinging clamps A. 
which hold the piece firmly in place and at the same time 
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leave the upper edge clear, so that the outside tool C 
can turn it true with the inside and still uot interfere 
with the clamps. At the same time the tool B is turning 
out the inside to the same angle as the leather-covered 
cone, so that when they are assembled everything will be 
satisfactory. Each piece is tested by the four-ended gage 
shown at D. 

Fig. 4 shows rather a peculiar tooling arrangement on 
a very heavy tool-carrying block substantially bolted to the 
bridge of the lathe carriage. This carries three tools, A, 
B and C, each having its specific work, the tool B being 
turned upside down so as not to be operative in this par- 
ticular operation. It will be noted that the tool A sets 
at quite a decided angle and is held in place by the wedge 
D clamped down by the strap #. It also has the adjust- 
ing screw F for moving it into the work any desired 
amount, 

Some idea of the care and attention given to details 
can be had in Fig. 5, which shows the specie] miller con- 
structed, for the purpose of facing off the ends of the 
frame side bars. One of the milling-cutter spindles A is 
at an angle, the other B being horizontal. The side bar 
of the frame is held in position by the two clamps C and 
D, while the frame is located by means of the dowel pin 
G. In addition to these there will be seen, close beside 
each milling cutter, two auxiliary vises F and F, which 
hold the frame firmly while the milling cutter is at work 
and effectually prevent all spring and distortion. 
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AN 84-SpPINDLE DrILLING MACHINE 


Another and later machine for the frames is shown 
in Fig. 6. This has six multiple-spindle heads, each be- 
ing independent of the others, so as to be readily adjusted 
in case any future change in frame design should make 
this advisable. ‘The side frame is held as at A, and the 
drill-jig plates B and U are located in correct position, so 
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FRAME MILLER 


as to guide the drills to prevent running, and thus de- 
stroy the record for duplication of parts which has been 
so well sustained by this company. Each head has 14 
spindles, making a total capacity of 84 holes which can 
be drilled at once if necessary. 

The minimum- and maximum-size holes drilled on this 
machine are 44 to 4% in. The minimum center distance 
between spindles is either 1 or 134 in. The length of the 
machine overall is 21 ft., and the width 5 ft. The table 
working surface is 16 ft. by 20 in. The machine has 
three changes of power feed through cone pulleys, and is 
arranged to be driven by a variable-speed motor. It is 
equipped with Hyatt roller bearings. 

The spindles on these heads are adjustable. The heads, 
too, are adjustable on the crossrail to different center 
distances. The feed is controlled at the end of the ma- 
The different heads are equipped with slides fed 
The machine weighs ap- 


chine. 

down by racks and pinions. 

proximately 18,000 Ib. 
Revolving fixtures are used to quite an extent in the 
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Cadillac shop, one of these being shown in Fig. 7, where 
the ends of one of the cross members of the frame which 
support the engine are being milled. This fixture swings 
on the central shaft or pivot A, the cross member being 
substantially held by the three clamps B. After one 
end is milled as shown, the handle C is moved to release 
the locking pin, which positions the fixture. The whole 
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thing is then swung around the pivot A, being guided by 
the curved ends D, which form an arc of a circle and 
which are suitably guided so as to center perfectly when 
swung into position. 

Another revolving fixture of somewhat different con- 
struction is shown in Fig. 8. Here two cross members 
of another type are held in the frame of the revolving 
fixture B by the strap A. This fixture is supported by the 
frame C, which rests on the table of the drilling ma- 
chine. After the holes are drilled in one end of the pair 
of cross members as shown, the whole thing is swung 
over and the other end drilled in the same way. This 
completes the operation in a short time, and insures that 
uniformity which is so important in assembling. 


INCREASING THE CAPACITY OF GEAR CUTTERS 


The problem of rough cutting large bevel driving gears 
on a machine which was not designed for gears of this size 
has been solved by the method shown in Fig. 9. This is a 
Brown & Sharpe machine, whose capacity has been in- 
creased by clamping the special head A to the upright af- 
ter the method shown at B. As can be seen, this supports 
the fixture very firmly against the column, while the other 
end is held by the arm C coming from the outer support 
D, and making the attachment very stiff in this posi- 
tion. 

By this means the largest gears necessary have been cut 
successfully. Another feature is the thorough support- 
ing of the rim of the bevel wheel # during the cut. This 
is behind the outer bearing of the milling-cutter spindle 
F, but cannot be seen. 

A special bevel-gear generating machine with rotary 
cutters is shown in Fig. 10. The head A carries the work 
spindle, the gear to be cut being shown at B. The two 
cutters C are rotated by power transmitted from a round 
belt. At the same time the whole head carrying these cut- 
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ters moves up and down on the slides so as to pass a full 
length of the tooth being cut. 

The action of the machine is entirely automatic, the 
cam D acting on the roller-carrying arm EH, moving the 
whole sector through an are with the center at F. As 
the cam forces up the sector carrying the head A and its 
work, the former H, which represents the shape of the 
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mains thick, growing thinner toward the inner end and 
giving a bevel-gear tooth which has served its purpose ad- 
mirably and been found very satisfactory. The heavy 
coil spring tends to hold the two cutter slides together 
by means of the projecting arms to which it is attached, 
and the results secured are so accurate as to be interest- 


ing. 





Fia. 10. A Spectra, Bevet-Gear CUTTER 


tooth to be eut, is carried forward by the projecting arm 
G, and forces its way between the rollers 7. These rollers 
are mounted on the upper end of the cutter-carrying 
slides, and as the arm @ advances with the cam move- 
ment, they are forced apart, changing the relative posi- 
tion of the two rotary cutters. 

In this way the outer end of the bevel-gear tooth re- 


Fie. 12. Worm-Grar ATTACHMENT FOR PLAIN MILLER 


STRAIGHTENING GEARS AFTER HARDENING 


No matter how carefully a large gear may be hard- 
ened, there seems to be almost no way of preventing some 
distortion. This is particularly true of ring bevel gears, 
such as are used in automobile drives and shown in Fig. 
11. These are sure to spring some in hardening unless 
special pains are taken to prevent it, and it is not a 
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settled question as to whether this can be done absolutely 
by any known method. The only alternative is to do the 
best possible in hardening and then remove any springing 
by the careful use of a powerful press which will take out 
the kinks that do so much toward preventing smooth-run- 
ning gears. 

The simple fixture shown in Fig. 11 makes this work 
much easier by enabling the operator to see exactly what 
he is doing all the time. The heavy casting A has been 
turned out to the proper angle, so as to receive the bevel 
gear B. Then an electric-light bulb, with a conical re- 
flecting shade C, is placed over the gear so that all of its 
light can shine down into the center of the gear and the 
plate A, and none of it flare into the eyes of the opera- 
tor straightening the gear. This shows at once where 
the defects are, and as a heavy but convenient press is 
near-by, it enables the operator to easily test the gears 
after each straightening and avoid all loss of time from 
uncertain measuring of the work yet to be done. 

An interesting hobbing fixture attached to a plain 
miller is shown in Fig. 12. The arbor which drives the 
hob also carries the train of gears. The frame shown at 
A transmits motion to the worm shaft B, which, in turn, 
drives a worm in the casing C. The wormwheel to be 
hebbed is mounted on the same spindle D as the worm- 
wheel in C, so as to move with it. In this way, the worm- 
wheel being cut is moved positively at the proper speed 
with relation to the hob, so that a good job of worm 
hobbing can be done and yet not tie up a useful miller 
any longer than necessary. 


Scientific Management or 
Hash—Which ? 


By W. OsBorneE 


A search of the records showed that the work that 
had been done in time past in Sammy’s shop had not been 
done according to any clearly defined system. Do not get 
the understanding that the shop did not have any sys- 
tem for anything, for that is far from the facts of the case. 

There was a system of marking certain lines of work 
One line was numbered. Another line was known by 
the letters of the alphabet, another line was distinguished 
by sizes. If it were thought convenient, sizes, letters, 
rumbers and names were combined to suit the conditions. 

Perhaps it is wrong to call such ways of doing a thing 
a system. More likely it might be called a hash of sys- 
tems. Hash is a very good, economical and nourishing 
thing when rightly made. The maker should always be 
one of those who are going to personally use the hash. It 
should be used in a retiring and inconspicuous manner 
because, regardless of how good it may be, hash is never 
a display dish. It is all right for the poor who have to 
get the most value out of their money, but it also seems 
to advertise the fact that it is not a sign of prosperity. 

I have never known of a great chef with a reputation 
built on hash. It does not take much investigation to 
demonstrate that hash is a result of preéxisting conditions, 
and that it varies to suit those conditions. 

The conditions make the hash and not hash the condi- 
tions. I hope that you now have a clear mental picture of 
the system used in Sammy’s shop. It was built of scraps 
and odds and ends and was not scientific or logical, and 
there wasn’t any key for it, and it was of such lowly 
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origin that Mr. Brown and Sammy could not get any 
satisfaction out of displaying it. 

One day a gentleman came in and handed Sammy his 
card. This card showed that the gentleman was connected 
with a company that Sammy had never heard of. 

This gentleman went on to explain that his company 
did expert work. They analyzed conditions. They stand- 
ardized designs. They systemized production. They 
organized selling campaigns. They—but time is too 
short to tell all of the things that they could do and do 
perfectly. 

The cost would be nominal, merely nominal. The re- 
sults could not be computed, but in a general way it could 
be understood that the success of the U. 8. Steel Cor- 
poration, the International Harvester Co., the General 
Electric Co. and the Standard Oil Co. had been due to the 
proper following of their methods. 

Once Sammy bought a set of books that were adver- 
tised as being sold at a nominal price, and ever since the 
word had filled him with misgivings. He insisted on 
definite figures as to the cost of service and discovered 
that he could get the use of an expert of one kind for $100 


a week and expenses. This latter item was very in- 
definite, as was also the amount of a week’s work. For 


different sorts of services different experts would be needed 
and some of them cost $25 a day, others $50, and—at 
this point Sammy thought it was not necessary to find out 
the day rate of the boss expert or what his expense day 
rate would likely be. 

The thoughts of having his business suddenly expand 
to such a size that he with his very ordinary ability would 
not be able to hold his job so dazed Sammy that he does 
not know just how he got rid of his talented caller with- 
out having some sort of an agreement to have the shop 
renovated. 


Tue CoMING OF THE EXPERT 


Some time after this Mr. Brown came in with an ex- 
pert that he introduced. It did not take this expert very 
long to show Mr. Smith that Sammy was a poor sort of 
a fellow. It would amaze you to know of the number of 
things that Sammy did not know. He did not know the 
best grade and make of anything. He had failed to make 
reliable tests of carbon and high-speed steels, or of emery 
wheels, or of belts. He did not know how to buy coal for 
the heat units in it. He did not know which of the ma- 
chine tools was making the most money or losing the least. 
He did not know the efficiency percentage of each of the 
men. He did not know how to make a correct distribu- 
tion of burden. This is only a small part of the things 
that he did not know, and if there were 1 really valuable 
thing that he did know it was not made apparent. 

Sammy felt that he was being made to appear very, 
very small in the eyes of Mr. Brown, and naturally he 
rather resented being put into such a position. 

“Tests such as you speak of must be made with care 
and must be accurate to be of value, I assume?” Sammy 
inquired mildly. 

“Exactly so. That is why such work should only be 
undertaken under the direction of an expert,” was the 
emphatic answer. 

“A Mr. Taylor once made a number of experiments to 
determine some of such things, did he not?” Sammy 
asked. 








50 AMERICAN MACHINIST 


“Yes, indeed. He did a work that was the beginning 
of the present movement for correct practice,” was the 
prompt reply. 

“T mind that I once read a lot about what he did, and 
how he got a lot of pig iron unloaded a lot faster than the 
men used to do it, and how he spent 26 yr. trying to find 
things out and spent more than $100,000 doing it, and 
found out a lot of valuable things, and then he told a 
society that he was president of, all about what he had 
done and how he had done it, and published it, and ever 
since that there has been a lot of fellows chasing around 
the country and wanting to run the shops of the country, 
and their stock in trade is cumbersome and elaborate 
systems and recitations of the doings of Taylor, and they 
forget that they are not Taylors, and that they do not have 
his ability, energy or common sense, and my own opinion 
is that Mr. Taylor would be doing another great thing 
for the shops of this country if he would invent a trap 
that would catch all the quacks in the business. In the 
meantime the machine-shop owner that doesn’t make a 
trap of his own and keep it in good working order is 
going to get things put over on him.” Sammy had begun 
to get warmed up a little. 

This was’ the preliminary skirmish, but before it was 
over Mr. Brown concluded that Sammy had given some 
thought to the matter and also that this expert work might 
or might not be worth what it cost. 

“T see that you are so prejudiced against system that 
it would be useless to expect you to get any benefit from 
it at this time,” was the parting shot at Sammy from 
the salesman as he left. 

All things considered, hash and plain food fits in more 
places than food a la café as found at the fashionable 
places. 

DIFFERENT Roaps TO Success 


Sammy’s shop was a success in a way. It was growing 
some and was keeping ahead of the sheriff a comfortable 
distance, yet they all knew that it was far from being 
perfect. Many times efforts had been: made to better 
things, but there seemed to be one insurmountable ob- 
stacle. They did not know far enough ahead what it 
would be that their customers would need, but when a 
customer did need something he generally needed it 
quickly. 

Many attempts had been made to forecast, and with 
varying success. It is discouraging to build a lot of stuff 
that has been a good seller and. then have it lie around 
in the way while business is being lost because it cannot 
be taken care of properly. 

[t may be poor business to have shop costs go up be- 
cause shop lots are broken into, but the dollar that is lost 
there is not any more of a dollar than the one that is lost 
because you will not do it. 

It costs money to advertise. 

One day a man drove in with a hurry job and shop 
procedure was upset. A visitor saw the trouble that it 
made and said: “Why didn’t you let that job wait and 
not stop your other work ?” 

“We made that machine and that man is using it, and 
we must try to keep him going. The extra expense that 
we were to is really advertising expense even if it does 
not show on the books in that way. I should not wonder 
if such a thing would be poor management in many shops, 
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but I very much question the ability of any man who is 
a stranger to know offhand just how it would figure out 
in dollars and cents in this shop until he had lived with 
it for a time.” 

Some of the scientific-management experts think that 
Sammy has lived so long under poor conditions that he 
is mentally cross-eyed. 


* 
Little Journeys with the Re- 
pair Hit 


By F. E. Latrp 


The man who is ever crying hard times and scarcity of 
jobs has made an error in the selection of his vocation. 
Had he started out in life with the idea of becoming a 
repair man, he would never have passed sleepless nights 
worrying about no work—he would pass a good portion of 
his nights realizing just what real work was, and when 
the opportunity for sleep offered itself, it would be 
grasped with open arms and thoughts of no work for a 
few stingy hours would be pleasant. 

One Tuesday morning the repair man was recommend- 
ing some few changes to the master mechanic. They 
stood near a 36-in. belt that transmitted power from the 
room above them; this belt ran at an angle of 45 deg. 
between the two floors and had but little clearance room 
from a brick retaining wall. 

A five-foot wood split pulley drove the belt from the 
shaft above. The power behind this driver was derived 
from two 300-hp. units situated on the opposite side of 
the street from the plant. The transmission shaft from 
these units came through a tunnel and joined the factory 
shaft at an angle of 15 deg. A huge universal joint was 
used at this juncture. Just before the repair man and 
master mechanic parted, a slight scraping sound was 
heard which rapidly developed into a harsh grind. Both 
men knew instantly what the trouble was and the repair 
man made a spring for the push button that signaled 
the engineer to shut down. 

The great belt had started, at an alarming rate, 
to creep from the drive pulley toward the wall, and be- 
fore the repair man could reach the signal button the 
room was filled with flying bricks. The button was im- 
mediately behind the driven pulley and on a line with the 
run of the belt. The bricks, splinters and plaster hurled 
over his head clear into the street but his guardian angel 
was on the job and he escaped unscratched. Not so the 
works—the driving pulley was reduced to matchwood, 
the heavy belt torn and ground into ribbons, and a hole 
made in the brick wall in which one could erect a bunga- 
low. Upstairs matters were even worse, for the huge 
universal joint was twisted and torn out of all recognition 
and the 4-in. shaft that had joined it to the driving pulley 
was bent to the form of a letter U. The whole picture is 
difficult of expression. 

Tuesday morning was mentioned earlier in this tale 
for a reason—it was Friday night when the repair man 
again breathed the outside air. All meals were eaten on 
the run and sleep consisted of a few abbreviated night- 
mares. The highest tension prevailed everywhere and 
two men were fired for making trifling mistakes on the 
new parts of the universal joint. Of course, the wheels 
were turning in the shortest possible time—but why 
talk about the lack of work? 
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Hiring Men on Basis of Physique 


and 


By J. A. 


SY NOPSIS—To hire or discharge men effectively spe- 
cial privileges can be shown to none and the applicants’ 
physical and trade qualifications must be known; the 
first safeguards the employee’s, the latter the employer's 
interest. In the United States Navy Yards employees 
are divided into five groups with minimum age limits. 
Physical ability is rated according to a table of weights 
and heights. A laborer must weigh not less than 160 lb., 
be not less than 5 ft. 6 in. in height, be free from certain 
specified physical defects, and be able to lift, shoulder and 
easily carry a mail sack and contents weighing 125 Ib. 
A schedule gives ratings in the skilled trades; 70 is al- 
lowed for completion of apprenticeship and 100 for seven 
years’ work as a journeyman, 
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At a meeting of the American Society of Mechanica! 
Engineers about a year ago, the feasibility of making the 
employment and discharge of labor one of the functions 
of management, instead of leaving these important mat- 
ters in the hands of the supervisory force, was discussed. 
he subject is not a new one, but it has recently been 
given more prominence than ever before, because of the 
increased attention being paid to questions affecting 
economy of production other than those having to do with 
material considerations, such as plant location and plant 
equipment. The subject is one that is perhaps more 
closely allied to the human element in management than 
any other. 

There are many business and industrial concerns that 
have a department charged with the registration of appli- 
cants for employment, on which the production depart- 
ments make their requisitions for labor. As a rule, such 
departments are purely registration bureaus, having no 
machinery for grading the applicants according to their 
physical and vocational qualification, and having no func- 
tions in connection with the discharge of employees. 

There are also numerous examples of industrials that 
have an established policy of treating with prospective 
and actual employees as individuals rather than in the 
abstract, but such relations are generally found to be a 
phase of welfare work rather than of management. 

The almost universal practice is still for the foreman 
or superintendent to hire and discharge the workmen 
coming under his supervision. 

The efficient employment and discharge of labor should 
be based on two fundamental principles: one, the elimina- 
tion of special privilege in hiring and discharging the 
man. By observing this principle the employee’s interests 
are safeguarded. The other is the ascertainment, so far 
as possible, of the applicant’s physical and vocational 
qualifications for the job before employing him—thus 
protecting the employer’s interests. 

Any problem is as good as solved when the demand for 
its solution becomes sufficiently insistent. The first em- 
ployers of labor on a large scale to feel the necessity for 
solving the problem were national governments. The 
demand for a solution was more insistent here than in 
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civil life, because of the large part that special privilege 
in the form of political influence plays in filling govern- 
ment positions, unless the employment and retention of 
the individual are circumscribed by procedure for arriv- 
ing at the applicant’s qualications for the position, and 
for insuring his continuous employment so long as his 
services are satisfactory and necessary. 

All progressive nations have adopted some form of 
merit system for filling most of their positions. A merit 
system administrated by the Civil Service Commission 
was thus established for employing the clerical force 
under the Federal Government more than 25 yr. ago. 
This example has been followed by many state and 
municipal governments. The system has absolutely dem- 
onstrated its superiority over the former method of em- 
ploying this class of labor, in spite of the fact that at 
times it is found cumbersome in dealing with exceptional 
cases. 

At first only purely clerical positions were covered by 
the regulations of the Civil Service Commission, but other 
positions have gradually been included in the competitive 
classified service. Within the last year all artisan and 
supervisory artisan positions under the jurisdiction of the 
Navy Department have been so included. 

The employment of labor at navy yards had, however, 
for many years previous to that time, been governed by 
the regulations of the board of labor employment. These 
boards were established for each yard in 1891. In estab- 
lishing them the principal object was to remove the em- 
ployment of labor from the influence of politics. This 
was accomplished by registering applicants for employ- 
ment and certifying them to the working departments of 
the yard, when more help was needed, in the order of their 
registration—with certain preference regulations for 
veterans, ex-enlisted men, and a few others. 

In the 21 yr. of its existence, the board had acquired 
additional functions, besides those of merely registering 
and certifying applicants for employment, such as passing 
on the credentials of applicants, acting in a nonpartisan 
capacity in investigating misconduct or inefficiency on 
the part of employees, and the like. The board did not, 
however, attempt to grade applicants in accordance with 
their physical and vocational qualications—the applicant’s 
place on the eligible list depending solely on the date of 
his registration. 

That is, the applicant’s and the employee’s interest were 
sufficiently safeguarded by the former labor board pro- 
cedure, but the Government’s interests were only partly 
taken care of, because no physical qualifications were de- 
manded of the applicant and because the best men often 
failed to get jobs, if they happened to register late and 
were at the foot of the list when a requisition was made 
for more help. 

The effectiveness of the labor boards has been much 
increased by making them part of the civil-service estab- 
lishment, so that applicants for employment are now 
registered on a merit basis, so far as it can be determined 
before actual employment. 
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To the minds of most uninitiated persons, the workings 
of the civil-service establishment are mysterious and 
bound up with much red tape. Men of the manual-labor 
cccupations are especially apt to think that much book 
knowledge, lengthy examinations and impossible require- 
ments are necessary to secure a job with the Government. 
As a matter of fact, nothing could be simpler than the 
procedure an applicant must go through to get on the 
eligible register, provided he knows his trade, has a good 
character, and is physically able to perform the work of 
his occupation. 

A labor board is appointed for each navy yard, consist- 
ing of three officers and the district secretary of the Civil 
Service Commission. Two of the officers are from the 
two departments in the yard employing the largest num- 
ber of men. The third officer is the senior assistant to 
the commandant. A civilian assistant is the recorder of 
the board, and conducts the routine business of the board. 
The labor board meets not less than once a week to dis- 
pose of business that is not routine or that requires the 
attention of the board as a whole. Special meetings are 
called to take care of urgent matters that cannot be held 
over until the next regular meeting. 

A wage schedule for the occupations and trades likely 
to be employed in the yard is prepared by a separate board 
in December of each year for each navy yard, which, after 
having been approved by the navy department, remains 
in force during the ensuing calendar year. The wages 
are fixed to conform as nearly as possible to the wages 
paid by private establishments to similar trades and 
occupations for similar work in the vicinity of the yard. 
This wage schedule is filed in the labor-board office and 
is open to inspection by applicants. 

GROUPING OF EMPLOYEES 

Employees under the Navy Department are grouped as 
follows: 

Group I. Laborers and others engaged upon manual 
work, which requires no mechanical skill or trade knowl- 
edge, such as hod-carriers, janitors, common laborers, and 
the like. 

Group II. Apprentices, helpers and others engaged 
upon work which requires some mechanical skill or trade 
knowledge, such as rivet-heaters, helpers, holders-on and 
dredgers. 

Group I11, Artisans, including all mechanics and others 
engaged in occupations requiring mechanical skill or trade 
knowledge. 

Group IV. 
quartermen and leadingmen. 

Group V. Special employees, laboratorians, draftsmen, 
clerks, and the like. 

Applications for employment under Groups I, II and 
[11 are taken by the labor board at any time, whereas 
under Groups IV and V applications are in order only 
for specific vacancies for which special competitive exam- 
inations are held. Such examinations are practical in 
character and are conducted wholly with a view to deter- 
mining the relative fitness, both physical and technical, 
of all applicants for the position. 

The largest portion of the labor board’s business con- 
cerns itself with the employment of labor under Groups I, 


Il and III. 
QUALIFICATIONS OF APPLICANTS 


Supervising artisans, such as foremen, 


An applicant is required to show to the satisfaction of 
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the labor board that he has the following qualifications 
in order to have his name placed on the list eligible for 
appointment : 

(a) That he is a citizen of, or owes allegiance to, the 
United States. 

(b) That he has the necessary knowledge of, and ex- 
perience in, the occupation or trade in which he seeks 
employment. ' 

(c) That he is industrious and of good character. 

(d) That he is physically able to perform the work 
of his occupation or trade, and that he has no. physical 
defect which will, as a contributory cause, tend to prolong 
a disability resulting from an accident or injury received 
in the performance of his work, or which would render 
him more liable to such accident or injury. 

The age limits for employment are as follows: 

Group I. Boys between 14 and 18 yr., if not in con- 
flict with the laws of the state in which the yard is situ- 
ated, otherwise to conform with such laws. All others, 
17 yr. or over. 

Group 11. 
anglesmiths’ helpers, between 21 and 28 yr. 
17 vr. or over. 

Group III. Riveters, 18 yr. or over. Ordnance men, 
25 yr. or over. All others, 20 yr. or over. 

An applicant for employment as. an unskilled laborer, 
Group I, is furnished a form which he must fill out with 
certain information as to his age, citizenship, residence, 
previous occupation and employment, previous disabili- 
ties, and the like. This form need not be filled out in the 
handwriting of the applicant, as many applicants cannot 
write. 

On the back of the form two blank vouchers are pro- 
vided which must be filled out by different individuals, 
who personally know the applicant, and certify to his good 
character, temperate habits, and fitness for the service for 
which he is applying. 

The applicant must present this form after it has been 
filled out to the labor board in person. If the information 
is satisfactory, the applicant is turned over, for a physi- 
cal examination, to the meaical officer detailed to the 
board. On the basis of this examination he is given a 
mark for physical ability, on a scale of 100. Applicants 
under this group are given no other rating except that 


Ordnance, shipsmiths’, blacksmiths’ and 
All others, 


for physical ability. 
PuysicaL RATINGs 

The maximum rating for physical ability, in any case, 
is 98. Ratings for physical ability for all groups are 
based upon the following table of heights and weights, 
but in order to get a rating of 98 per cent. an applicant 
under Group I must weigh not less than 160 lb., and must 
be of corresponding stature (at least 5 ft. 6 in.), and 
must be able to lift, shoulder and easily carry a mail sack 
and contents weighing 125 Ib.: 


Height Weight Per Cent. 
Ft. In. Lb. 

50 120-144 

51 122-147 

5 2 124-151 

53 127-154 95 

54 131-158 

5 5 134-163 

5 6 138-168 

57 142-174 

58 146-179 

59 150-185 98 

5 10 154-191 

5 ll 159-198 

6 165-204 

61 170-208 

(2 176-215 

63 181-224 
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First the height and weight of the applicant are con- 
sidered, and on this basis a tentative maximum rating is 
given.. Applicants are marked down from this maximum 
for various defects, all those falling below 85 per cent. 
being rejected. The applicant must be free from serious 
physical defects, organic and functional, and must be in 
such general condition of vigor and health that there is 
a reasonable prospect of his being useful to the Govern- 
ment for 20 yr. The examination is not proceeded with 
in the case of an applicant who fails to place the 125-lb. 
mail sack upon his shoulder, he being rejected without 
further action. Preference is given to men who are heav- 
ier than the average, provided the chest expansion is nor- 
mal and the waist measure not excessive. 

Certain defects are cause for absolute rejection, such 
as serious impairment of vision, loss of limbs, epilepsy, 
hernia, and such other causes as unfit one for manual 
labor. 

The rating given the applicant is largely a matter of 
judgment on the part of the medical examiner, although 
he follows a schedule of deductions and causes for rejec- 
tion to form his conclusions with uniform results in view. 

When an applicant under Group I has been found 
eligible, his name is entered on the register in the order 
of the rating received on the physical examination. When 
two or more receive the same percentage, priority is de- 
termined by the time of filing the completed application. 


Groups II anp III 


The form which applicants under Groups II and III 
(trades and skilled occupations) must fill out, covers con- 
siderably more data than the application blank for un- 
skilled labor. The applicant is required to give a full 
history of his previous experience in any trade or occu- 
pation in which he has been employed since he began to 
work, including the names of employers, wages received, 
length of time employed and cause for leaving; what 
schools he has attended and for what periods; and other 
similar information called for by the form. 

He must give also the names and complete addresses 
of five persons who are competent to judge of his ex- 
perience and fitness for the trade or occupation in which 
he seeks employment. The names must preferably be of 
persons not related to him, and they must be of persons 
with whom or under whom he has worked, or of persons 
engaged in the same trade or occupation as himself, who 
have knowledge of his experience. 

A medical certificate also forms part of the application. 
On account of the large number of men applying for 
registration, it has not been possible to examine appli- 
cants under Groups II and III at the navy yards.. The 
medical examination of any reputable physician is ac- 
ceptable. The data called for by the certificate must be 
filled out by the physician in person. This certificate is 
passed on by the medical officer at the yard. A rating 
for physicial ability is given the applicant from the in- 
formation shown on the certificate, in the same manner 
as described above for laborers. If there is doubt as to 
the seriousness of any of the defects noted on the certi- 
cate, the applicant is given an opportunity to appear be- 
fore the medical officer in person for further examination. 

If the physical ability of the applicant is satisfactory, 
the labor board sends out to each of the five references 
named by the applicant, a confidential voucher form in 
which certain questions are asked as to the applicant’s 
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qualifications. The person making the voucher re- 
quested to state -how long he. has known the. applicant, 
in what capacity, his views with respect to the skill, 
carefulness, industry, rapidity and general efficiency of 
the applicant, to what extent he would himself give the 
applicant employment in a position similar to that which 
he seeks, his standing in the community, whether the 
applicant is addicted to the use of intoxicating liquors, 
and a few other facts of relatively minor importance. 

If no replies are received from competent vouchers, the 
application is canceled. The replies from references are 
treated as strictly confidential, and applicants are not 
given the names of persons who do or do not respond, or 
who respond unfavorably. 

When necessary to arrive at an accurate estimate of the 
value of an applicant’s experience and fitness, the labor 
board supplements such inquiry by letters addressed to 
former employers or others, who, as indicated by the 
papers, are competent witnesses as to the applicant’s train. 
ing or experience. 

The labor board must, of course, be on the watch for 
false statements. A false statement in any materia! fact. 
or practicing any deception or fraud in securing regis- 
tration, is sufficient cause for rejecting an application. 

The final rating for registering an applicant under 
Groups II and III, is made up by assigning a weight of 
t to physical ability, and a weight of 6 to training and 
experience. 

The rating for training and experience is based on the 
statements made by the applicant in his application, as 
corroborated by his vouchers and references. Consider- 
ation is given to the date, length, quality and character 
of the experience shown, special consideration being given 
to experience which is continuous and recent. 


cr 
gi 


RATINGS FOR SKILL 


The following schedule gives the ratings which are 
tentatively assigned as a basis from which to establish the 
rating finally assigned for training and experience. 
For completion of apprenticeship 
One year as journeyman 


Two years as journeyman 5 
Three years as journeyman 80 


Four years as journeyman 85 
Five years as journeyman 90 
Six years as journeyman 95 

100 


Seven years as journeyman 

This schedule may be said to give the rating for le:.zth 
of service or quantity of experience. This tentative rat- 
ing is then modified to take account of the quality of the 
applicant’s experience and capabilities, as evidenced by 
his own statements and the information contained in the 
vouchers. When the experience claimed by the applicant 
is not continuous and recent, 3 is deducted froin the rat- 
ing for each year that he has been unemployed or em- 
ployed in a dissimilar occupation. The rating given an 
applicant for length of experience is not, however, re- 
duced below 70, solely on account of stale or unconnected 
experience, if it appears that he is qualified to fill the 
position for which application is made. At least two com- 
petent and entirely favorable vouchers must be received 
if the applicant is to receive the maximum rating as 
given in the schedule. 

The maximum rating provided by the schedule is al- 
lowed to stand only when it is shown that the applicant 
is working satisfactorily for his employer. This can be 
determined by an examination and analysis of the state- 
ments of the applicant himself, as well as of the state- 
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ments of the vouchers and references. If an applicant 
has been employed by one firm a number of years with an 
increase in wages from time to time, or, if he has been 
continuously employed by various firms, but it is apparent 
that the change in each case was at his own volition to 
better himself financially or otherwise, the maximum rat- 
ing is given. On the other hand, if the applicant is out 
of employment for months at a time, and accepts lower 
wages than he has been receiving, or, if he is boilermaker 
one year, a teamster the next, and something else the 
next, the maximum rating is not given. 

An applicant for a position in a trade for which appren- 
ticeship is required, who has not served as apprentice for 
the full period of apprenticeship required, but who has 
served, either as apprentice or journeyman for the full 
period of time, is regarded as having the equivalent of 
complete apprenticeship. An application which fails to 
show completion of apprenticeship, or of its equivalent, 
is rejected. 

The names of eligibles for each trade or position are 
entered on the register in the order of their general aver- 
ages, arrived at by combining the ratings for physical 
ability and training in the proportions mentioned above. 
When two or more eligibles obtain the same average, 
priority of filing completed applications determines the 
order in which the names are entered on the register. 

When a department is in need of additional labor a 
separate requisition is made on the labor board for the 
number of men needed in each trade. Notices to report 
for work are sent to the eligibles in the order of their 
standing on the register. 

When the man reports for work the head of department 
rates him provisionally as to pay. The final rating as 
to pay is made within two weeks from the date of appoint- 
ment. When any subsequent change in pay rating is 
made, the reasons for such change must be filed in writ- 
ing with the labor board. 

When employees are discharged for any cause, they are 
given a rating both for workmanship and conduct by the 
head of department. If the discharge was not for miscon- 
duct or inefficiency, the employee can re-register with 
these marks as the basis for his rating on the eligible list. 
In fact, if the discharge was due to lack of work or 





Vol. 40, No. 2 


funds, and the marks are above a certain figure, his name 
is placed on a furlough list giving him preference for 
reémployment over the regular eligible list of persons not 
previously employed. 

Delinquency, inefficiency or misconduct on the part of 
an employee are first of all investigated by the head of 
department. If the latter considers the offense suffi- 
ciently serious to warrant suspension or discharge, he 
makes a written report to the commandant of the navy 
yard, recommending what action shall be taken. The 
employee is always given an opportunity to make a writ- 
ten statement, if he so desires, in addition to the verbal 
explanation offered, before disciplinary action is taken. 
The labor board may be called on to investigate the mat- 
ter finally, if it is involved. The employee is by this pro- 
cedure very completely protected against hasty or preju- 
diced action. All reports against an employee, with the 
action taken thereon, together with his statements, are 
sent to the labor board to be filed with his records. 
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Safety Saw Guard and Feed 


By E. A. THANTON 


The Hill-Standard Co., Anderson, Ind., uses the saw 
guard and feed shown in Figs. 1 and 2. In Fig. 1 the 
guard is shown down over the saw, with the feeding de- 
vice in position to push the work to the saw. This feed- 
ing device is an improvement over the common practice 
of using a short stick, which is liable to slip off. The 
arm A is fastened to a slide B, which works on top of 
the regular table gage and is always ready for use. The 
saw guard consists of a casting C fitting down over the 
saw and piveted on the bar D, so that it can rise as the 
work is fed to the saw and drop down again the instant 
the end of the work passes under its outer end. The sheet- 
metal guard £ is bolted to the cast saw guard, so as to 
drop down outside the saw and prevent the operator get- 
ting his fingers under it. It will be observed that the ac- 
tion of these two is to follow the outline of the work 
and keep it covered at all points of its travel. The saw 
guard is shown at Fig. 2 thrown back, and propped up 
with a stick to show the position of the parts. 











Fig. 1. Sarery Saw Guarp AND FEED 














Fic. 2. Saw Guarp THRown Open 
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Repairs Made by Oxyacetylene 
Welding 


By Rospert Mawson 


SYNOPSIS—Some of the possibilities of oxyacetylene 
welding: A transmission case which was broken in several 
pieces was welded so that very little machine work was 
found necessary. Holes in a heater head were filled in, 
enabling an otherwise useless piece to be used to its full 
capacity. Some cutting and welding operations on steel- 
plate hoods and shells are shown which produced good re- 
sults at a low nominal cost. Repairing a church bell, pro- 
ducing a perfect tone as clear as when the bell was orig- 
inally made. 

The Oxy-Carbi Co., New Haven, Conn., which makes 
an oxyacetylene welding and cutting outfit, have pro- 
duced some interesting repairs on various machine parts 








PorTABLE OvutTrFit IN Use Reparrine Tue 


This outfit is found very useful for repairs when it is in- 
convenient to take the part to a repair station, 


REPAIRING A TRANSMISSION CASE 


The halftone, Fig. 2, shows a possibility of autogenous 
welding. This is a transmission case which was broken 
into several pieces, the cover-bearing case and housing 
being all broken. Fig. 3 shows the case and cover after 
being repaired. It will be seen that the welding opera- 
tion was such a good one that scarcely any machining 
was found necessary; the case was ready to mount on the 
car with the transmission lower half and the cover joint 
made. 

It has been found that repairs made by this method 
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Fie. 2. THe Broken Transmission Case 
in their shop, some of which are here deseribed. Fig. 1 
shows a portable outfit made by this company for re- 
pairing a boiler on one of the tug boats. The apparatus 
is conveyed, as shown on the four-wheeled truck, to the 
work, and the oxygen and acetylene gases are conveyed 
by means of the two pipes to the cutting or welding torch. 





Fie. 3. THe Case arrer Berna REPAIRED 


are fully as strong as the original piece. When the weld- 
ing is well done it is very seldom that the part fractures 
at the same place as where the weld was made. 

Fig. 4 shows a head for a steam heater which was at 
first rejected, as it was found that two holes A, one 2x1 
in. and the other 214x1 in., were in the heating chamber. 
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These were filled in as shown. When the head was tested 
no signs of leak appeared and the casting was machined 
and put into service. Fig. 5 shows the outer surface of 
the heater head with the patches A, which were placed 
there while the two holes A, Fig. 4, were being filled 


in, 
A CUTTING AND WELDING OPERATION 


Fig. 6 shows a cutting operation on a steel-plate hood. 
This was in use at one of the Pennsylvania steel mills, 
and owing to some changes made at the mill, it was found 
necessary to shorten it. The end A was first cut away 
and afterward the hood was cut to the desired length by 
removing the piece B. The plate of which the hood was 
made was 7%-in. steel. 

Fig. ? shows the hood with the end which was cut 
away, as shown in Fig. 6, after it has been finished com- 
plete to the desired length. The welding torch may be 
seen suspended in front of the tank, the two pipes convey- 
ing the gases from the repair station shown in the rear 

The welding of tanks 24x40 in. along the side A and 
the bottom B, is shown in the halftone, Fig. 8. The 
tanks are made of %-in. sheet steel and are welded after 


/ 
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being drilled and rolled, afterward going through hy- 
draulic test for the joints on the side and bottom. 
REPAIRING A CHurcH BELL 

A church bell in which a large crack in the side was 
repaired by welding, is shown in Fig. 9. It has always 
proved one of the most difficult problems to weld brass 
and similar alloys. The form of the crack in this bell is 
shown by the mark A. The metal used for the welding 
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Fic. 8. WretpiInc HEAD AND Sipe or TANK 
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Fie. 4. Reparrinc A Heater Heap 


Fic. 5. Outer SurFAcE OF THE HEAD 
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Fic. 6. Curtinc OPERATION ON A Hoop 


Fie. 7. Hoop arrer Having tHe Heap WELDED 
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operation was obtained from another bell of the original 
+, which had been discarded at the church from which 
the bell to be repaired came. This enabled the repairing 
mixture to be the same as the bell repaired. 

After it was welded and hung in the church, it was 
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tested and found to be in tone with the rest of the bells 
of the chimes, thus showing that the repairing operation 
had been successful. 


3 


Chart for Comparing Ther- 
mometer Scales 


All heat-treating work considers temperature very fre- 
quently, and in many cases it is necessary to compare 
Centigrade and Fahrenheit scales, or to translate one into 
the other. 

In order to make this comparatively easy and to include 
a wide range of temperatures in a small space the en- 
gineers at the Watertown Arsenal have devised the ac- 
companying chart. 

This starts from 0 C., which is, of course, 32 deg. F., 
or the freezing point, and runs up to 2270 deg. F., with 
the corresponding Centigrade temperature. 

The horizontal lines represent 5 deg. on the Centi- 
grade scale, while the vertical lines represent 5 deg. on 
the Fahrenheit scale. The intersection of the diagonal 
lines with the horizontal and vertical lines gives the com- 
parative reading of the two scales. The line of 0 C, 
crosses the upper vertical line 2 deg. above the 30-deg., 
or at 32 deg., while the 100-deg. horizontal line crosses 
the same diagonal at 2 deg. beyond the 210-deg. vertical 
line. We also see that 960 deg. C. corresponds exactly with 
1760 deg. F., while 1090 deg. C. is very close to 1995 deg. 








































































































































































































































































































































































































































































































































































































































































































F. A little study of the chart will make it very easy to 
Fic. 9. Reparrine A CHurcH BELL use. 
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Cutting Accurate Spur Gears 
By N. B. PETERSEN 

The first thing to be done is to see that the cutter and 
work arbor run true, and that the cutter is on center. 
Next set the machine for the required number of teeth. 
In setting the machine for the depth set it so that the gear 
will be 0.002 to 0.004 in. large. In the best practice, the 
gear 1s roughed out with a cutter that is 0.015 to 0.025 
small on the pitch line. It is then finished with a cutter 
that is supposed to be correct and whose cutting faces 
should be radial with the center line of the cutter. 

The reasons for setting the machine so that the gear 
will be large are as follows: The gear may be off center 

r the bearings not correct and cause interference; these 
rolling the gear and its mate 
on a vernier test block; this can be done by hand. If 
off center, one bearing will be high and the other low. 
If there is interference, both bearings will be high or both 


things ean be checked by 


will be low. Bearings that are correct will start 7g to 
1% in. below the pitch line and stop */,, to ys in. from 


the top of the tooth. To correct the cutter when off 
center, it should be moved toward the side that shows the 
high bearing. In correcting the cutter for interference, 
if the bearings are low the cutter should be ground hooked, 
which is the same as grinding rake on any kind of a tool, 
if the bearings are high the cutter should be ground with 
drag, which is the opposite of hooked. This grinding 
should be done on a machine that will space the teeth 
accurately. None of the gears should be cut to size until 
the machine begins to cut the work accurately. By this 
method there will be no gears spoiled because the gears 
used in setting up the machine can be easily recut as they 
are all 0.002 to 0.004 in. large. 

se 

Combination Drilling Head 
By P. ReapMANn 

The illustration shows details of a combined multiple- 
spindle drilling head and jig designed to drill a shackle 
bracket. 

The drill head and jig are built in one unit, thus elim- 
inating lost time in handling a loose jig, inserting and 
clamping the work, and entering the drills in their guide 
bushings. The work is shown in the drilling position at 
A. The head consists primarily of a cast-iron body, carry- 
ing four spindles at the required centers; the upper half 
of the body B has a long boss extended up to erp the 
drilling-machine spindle sleeve, the lower half C carries 
the drill spindles. The taper shank D is cma No. 2 
Morse taper, with the usual tang, and at its lower end car- 
ries the driving gear L. 

The drill spindles F 


take their bearing in the lower 


half of the body, with a steady bearing @ in the upper 
half. The gear H is keyed to the spindle, and meshes 


with the driving gear Z, locknuts securing it against end 
movement. 

The weight of 
bearing collar at J, 


the spindle and gear is taken on the 
while the drilling thrust is taken 
on the age washer AK. The nose of the spindle is 
turned a taper plug to suit a Jacobs drill chuck. The 
driving elie D also takes a bearing in the lower half 
of the ‘body. The drill spindles are oiled through the top 
bearing G, the hole being carried down, and cross-drilled 


All four spindles 


at the top end of the lower bearing. 
are similar. 
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The jig consists of a sleeve LZ, bored and counterbored 
to suit the guide plunger M, the sleeve is pinned to the 
underside of the body C in accurate location with the 
drill spindles. The plunger takes the bearing at the 
points V with the spring P in compression. 

The lower end of the plunger has four bosses carrying 
hardened-steel guide bushings R, and is so shaped as to 
form a V-block at S and end stops at 7’, so that the end 




























































































THE Drititinc Heap 


facings T center the work by the faced end of the boss, 
while the V-block S centers it by the length of the boss, 
this plunger is a steel casting. 

The arrangement, therefore, is that the work is centered 
by the plunger, which is so set that the spring exerts sui 
cient pressure to secure the work against any tenden:\ 
te move, and this pressure is ine eased as the drill spine! 
is fed down, the sleeve simply riding over the plung: 
When the drill spindle is returned, the plunger assum:s 
its lowest position, enabling another piece of work to 
inserted. 

This attachment secures minimum loss of time 
handling the pieces, and the drills are rigidly guided cl: se 
up to the work. For counterboring the holes after dri!l- 
ing, a similar head is used but without the guide mechit- 
ism. Counterbores of the loose pilot type shown at U 
are used, these being chucked in the same manner as the 
drills; the proper depth of counterbore is obtained by 
the ordinary spindle stop collar. 


e 
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Extending the Use of the Brinnell 
Ball Test for Metals 


By JoHN 


SYNOPSIS—Some experiences to determine the prac- 
tical shop application of the Brinnell method of testing 
hardness. A table has been prepared to show the rela- 
tion between hardness and tensile strength according to 
this method. 

x 

This method is founded upon the effect produced on 
2 substance by a known load pressing through a spherical 
ball into the surface of the material to be tested. The 
hardness numbers are found by the use of certain factors 
and coefficients ; they are evidently not intended to repre- 
sent actual degrees of hardness relatively to the hardest 
substance known (probably a diamond), but only con- 
venient, comparable units, indicating sufficiently, different 
conditions in the materials tested, they are altogether 
empirical. 

The method of working is as follows: 
load given in kilograms is generally 3000 for iron and 
steel and 500 for softer metals and alloys. The pressure 
is applied hydraulically by means of an oil pump and is 
transmitted through the plunger to a hardened-steel ball, 
which makes a cup-shaped impression on the test piece. 
From the diameter of this impression and the load, a 
working formula has been deduced, and a table of hard- 


The weight or 


ness numbers computed. 
The formula is as follows: 


3000 
H = ee? om 
= (D — v¥ D* — d*) 
where 
H = Hardness; 


D = Diameter of ball (10 millimeters) ; 
d = Diameter of impression. 
The diameter of the impression is read off by means of 
* microscope, having a micrometer scale, graduated in 
tenths of a millimeter, contained in the diaphragm of the 
eye-piece. A verifying scale is supplied with the micro- 


scope. 
Example: Let the diameter of impression = 4.7 mm., 
then 
3000 
1 = 37416 - 
= (10 — ¥ 100 — 22.09) 


disregarding further decimal points 
a 3000 250 
~ 15.708 X 1.17 1.309 X 1.17 
This formula is not quite accurate, since it does not take 
into consideration the mass of material displaced but only 
the superficial area of the impression, yet is perhaps the 
simplest working formula. , 


= 163 hardness _No. 


RELATION BETWEEN HarpDNESS AND TENSILE STRENGTH 

Brinnell hinted, in his original paper, that if a suitable 
coefficient were found, the tensile strengths of metals 
might be calculated from the hardness number within 


reasonable limits. 
Mr. Dillner, formerly principal of the testing station, 


W. Hate 


Stockholm Technical High School, has suggested such 
coefficients, after having worked for some time with a 
machine built by Ludwig and Budenberg at the Actie- 
bolaget Alpha, Stockholm, viz.: 0.362 for impressions 
transverse to the length of the bar, 0.354 for impressions 
parallel to the long axis, i.e., in the rolling direction for 
hardness numbers below 175. For hardness numbers 
above 175 the coefficients are 0.344 for transverse impres- 
sions, 0.324 for longitudinal impressions. 

Example: If the impression has a diameter of 3.8 mm., 
the Brinnell’s table is then 


~~ KK 


87.72 


number in 255; 

255 & 0.34 
kg. per square millimeter. For practical purposes this is 
of the hardness number in metric units of 
tensile strength. 


hardness 


one-third 
CONVERTING Metric TO ENGLISH 

To convert metric units into tons per square inch, 
Dillner suggests that one-fifth the hardness number is a 
similar approximation ; 1, however, from a comparison of 
a number of tensile and hardness tests on uniform brands 
of steel have found that factor too high for numbers be- 
low 250. The steel tested was (1) mild-steel bar, black 
rolled and bright, (2) Ubas unbreakable axle steel ( Flath- 
er’s), (3) Jessop’s 3 per cent. nickel steel, (4) Jessop’s 
3 per cent. nickel steel, heat-treated. 

The tensile tests were made at the Bristol University 
under the direction of Prof. Ferrier; the hardness tests 
by me. 

The above table shows such a discrepancy between the 
results obtained from tensile tests, and those computed 
from hardness numbers by the use of Dillner’s suggested 
factor, that one is led to question the utility of the method. 
A brief examination of the tabulated results, however, 
shows that Dillner’s divisor is too high for the lower 
numbers. 

I tried other coefficients and found 4.3 divided 
Brinnell’s hardness numbers, gives the closest agreement 


into 


in tons per square inch, with tensile tests, that is to say, 
within 1 ton for the mild-steel group, within 2 tons for 
Ubas steel (which possesses a high tensile efficiency) 
within about one-third of a ton for 3 per cent. nickel 
steel. When, however, to the heat-treated 
nickel steel there is a difference of 4.83 tons between the 
so that the factor 4.3 is evidently too low 
This diverg- 
ence, moreover, appears to increase in conformity with the 


one comes 
two results: 
a divisor for hardness numbers above 250. 


higher grades of steel alloys. 
More Tests NECESSARY 

A more extended series of tests is evidently required 
to find suitable coefficients; perhaps also to revise some- 
what Brinnell’s original formula. Since it is manifestly 
convenient to have a ready means of estimating the 
tensile strength of a material, where it is inconvenient, 
undesirable or impossible to make a tensile test. For 
the present the only feasible suggestion is, that for steel 
alloys, high-carbon steels, and steels which have under- 
gone special treatment one empirical coefficient must be 
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feund for each kind. This proceeding will entail a cer- 
tain amount of labor, but once done, the ball test for 
hardness will become an easy, rapid and economical con- 
trol method, since it will do away with the turning and 
breaking of accurately gaged test pieces. 

Moreover, bars can be treated in several places in their 
length for homogeneity of substance without detriment 
to their usability. Pieces from which it is impossible or 
inconvenient to cut a test piece may be put under this 
test; also more or less complicated and finished parts, 
such as cut and hardened gears, stub axles, crankshafts, 
etc., may be tested without damage. 

Brinnell’s test is also useful for ascertaining rapidly 
differences of structure in broken parts, differences in de- 
gree in the effect of thermal treatment of any kind, and 
uniformity of temper. It has been found exceedingly 
useful as a specification control in testing the quality of 
partly manufactured articles, such as stampings and drop- 
forgings. 

One valuable indication is obtained in the case of car- 
bonized materials, which I have not seen mentioned, that 
is, the thickness of casing may be estimated by its behav- 
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make notes without moving away. The left is generally 
the best optic. Astigmatism and other aberrations occur 
most frequently in the right eye. Any initial awkward- 
ness will soon vanish with practice. If it is necessary to 
use a V-block when testing the bar, see that the block is 
made of tool steel well hardened and tempered to a straw 
color, otherwise an impression of the bar will be left in 
the block and a true Brinnell will not be obtained. 

Small bars, 54 in. and less in diameter usually give an 
exaggerated result lower than that obtained from the same 
steel in heavier bar; want of surrounding stiffness ex- 
plains this. When testing malleable castings or intricate 
pieces, take several impressions in various places and then 
work out the mean result; otherwise the test may be mis- 
leading. 

I recently had to test some hard malleable castings. 
In one bracket a mean of three tests gave an impression 
3.06 mm., corresponding hardness number 402 tons 
tensile with Dillner’s divisor 80.04. A preposterous re- 
sult for malleable iron. A second bracket presumably of 
the same pouring gave, respectively, 3.13 mm., 7 = 381 
tons tensile 76.2, again much too high. 


Results—Tons of 2240 Lbs. Tons per 

Dimensions Length Yield Breaking Load Reduc- Brinnells Test Sq.In. per 

Before Testing After Testing Taken Total Tonsper Total Tons per Extension tion of Diar. of Brinnells: Dillner’s 

Material Diam. Area Diam. Area for Test Tons  Sq.In. Tons $q.In otal % Area % Impression No. Coefficient 
0.500’ 0.196 0.30” 0.0706 3.41 17.4 5.47 27.9 1.53 30.6 oO4 5.6 112 22.4 
Mild steel 4 0.502’ 0.198 0.30” 0.0706 5” 3.39 17.1 5.50 27.8 1.53 30.6 64.3 5.5 116 23.2 
| 0.501” 0.197 0.33” 0.0855 ad 4.40 22.3 6.67 33.9 1.40 28.0 56.3 5.0 143 28.6 
J 0.501” 0.197 0.30” 0.0706 5” 4.36 22.1 6.25 31.7 1.42 28.6 64.1 5.0 143 28.6 
Ubas. 0.501” 0.197 0.32” 0.0803 5” 3.36 17.1 5.95 30.2 1.55 31.0 59.2 5.1 137 27.2 
| 0.502” 0.198 0.29” 0.066 id 4.38 22.1 6.20 31.3 1.59 31.8 66.7 5.0 143 28.6 
Jessop’s [ 0.500’ 0.196 0.35” 0.096 5” 5.45 27.8 9.13 46.6 0.90 18.0 51.0 4.2 207 41.4 
3% Nickel ; 0.500’ 0.196 0.34” 0.0907 ” 5.82 29.7 8.95 45.6 0.97 18.4 53.6 4.3 196 39.2 
Steel { 0. 500’’ 0.196 0.35” 0.0855 5” 5.79 29.5 9.01 46.0 0.89 17.8 56.4 4.3 196 39.2 
Jessop’s 3% 0.500’ 0.196 0.33” 0.0855 sa 10.27 52.4 12.0 61.2 0.72 14.4 56.4 3.55 293 58.6 
Nickel Steel 0.500’ 0.196 0.34” 0.0907 5” 10.20 52.0 11.9 61.1 0.68 13.6 53.7 3.6 286 57.2 
Heat treated | 0.501” 0.197 0.35” 0.096 5” 9.77 49.6 11.58 58.8 0.51 10.2 51.2 3.75 262 52.4 


TENSILE AND BRINNELL TEST OF STEEL 


ior under Brinnell’s test, and some idea obtained of the 
uniformity of carbon penetration. 

The surface to be tested should be lightly polished on 
the fine disk grinder or with fine emery cloth and an im- 
pression is taken and examined under the microscope. A 
thin casing invariably cracks around the impression, in 
or near the line of the circumference ; the impression also 
will be larger than it otherwise would be. A sufficient 
casing does not often crack and the impression is smaller. 


ELLIPTICAL IMPRESSIONS 


Furthermore, if from any cause, irregular density in 
the material or fluctuations in heat, the surface hardness 
is uneven, the impression may appear slightly elliptical, 
one part of the edge being sharp, while another appears 
rounded, or half-moon-shaped cracks may be noticed, 
with their convexities toward the impression; these in- 
variably occur on one side only, and may be taken as a 
sure indication of unequal carbon penetration. 

With regard to the use of Brinnell’s test as a control, 
during manufacture, of chemical carbon determinations 
I cannot speak, having had no experience of this branch 
beyond what is obtained in the laboratory. The best 
time limit for the pressure in this test is stated to be 
15 sec. From repeated trials on the same pieces of 
steel I have found that a full impression is received in 
five seconds, and that, even under a load of 3000 kg., a 
full minute’s pressure will not increase the diameter of 
the impression more than 0.1 mm. 


PRECAUTIONS 
Use the left eye only with the microscope, one can then 


Brake for Lathe Countershaft 
By Howarp BoGart 


Only the forward motion of the countershaft in ques- 
tion was used. The machinist operating the lathe fast- 
ened one end of a piece of heavy belting to the ceiling 
in front of the countershaft and in line with the reverse 
pulley. The loose end of the belt hung down over the 











PULLEY 


BACKING 


PUTTING BRAKE ON 
pulley with a heavy weight attached, as shown. En- 
gaging the reverse friction stopped the lathe quickly and 
without any jar, as the pull was against the weight in- 
stead of the fixed end of the belt. 


"8 


& 

The Society of Automobile Engineers has issued pro- 
posed additional specifications for hard bronze to be identical 
with the United States Government bronze “G” and a speci- 
fication for gear bronze similar to that known as English 
gear bronze. The former sptcifies a composition of copper 
87 to 88, tin 9% to 10%, zinc 1% to 2%, and a tensile strength 
of approximately 35,000 lb. per sq.in. The gear bronze calls 
for an alloy, of copper 88 to 89, tin, 11 to 12, and phosphorus 
0.15 to 0.30. <A specification was also adopted for manganese 


bronze. ' 
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SY VOPSIS—A British automatic hacksawing machine, 
rhich can be set to cut off any predetermined number 
f pieces of duplicate length. At the completion of the 
isk, or should the saw break, the machine stops, 


— 


E. G. Herbert, Ltd., Levenshulme, Manchester, Eng- 
ind, has recently put an improved automatic high-speed 
iacksaw on the market. It will take bars 18 ft. long 
of any ordinary section up to 6x6 in., and saw them into 
pieces 2 ft. long or less. By means of a pointer and dial, 
the machine can be set to stop after cutting off any num- 
ber of duplicate pieces, up to 12; or it can be set so that 
it will continue to work until the whole bar has been cut 


MACHINIST 


gin-Speed Saw 


I. WM. 














61 


CHUBB 


a catch which throws a tooth clutch (shown in the plan) 
into gear with the chain wheel and thus with the cam- 
shaft through worm gearing at the end of the machine. 
The clutch is driven from the pulley shaft. A cam A 
(see side elevation) then lifts the sawframe by means of 
a lever B above; the support for the front of the bar 
falls at the same time, while a stop swings to limit the 
bar feed. The forward motion to the bar is obtained by 
means of a set of rollers driven by chains, the feed roller 
that is immediately on the machine being itself driven 
on the camshaft which 
makes only one revolution at a time. A cam then op- 


by spur gears, one wheel being 


erates the lever C, by which the clutch is thrown out of 
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Figs. 1 AND 2. 
up. It stops automatically if the saw breaks. The blade 
is set at an angle to the slide (see Figs. 1 and 2), its 
inclination to the work changing during the operation of 
the machine. No weight is transmitted to the saw 
rough the slides. Owing to the saw angle and a dash- 
pot, relief is given on the return stroke and the machine 

ithout added weight on the frame will cut through a 
-in. round mild-steel bar in 10 min. 

The newer features include the dial mechanism - by 

‘ich the machine can be set to cut a definite number 
' equal lengths, the feed system, the safety device which 
»events the jaws of the vise being closed at the wrong 

ne, and the movable work-support in front of the saw. 

General illustrations, which indicate the chief motions 
of the machine are given in Fig. 3. A set of cams in the 
body (see the side elevation) provides for the lifting of 
the saw frame and the opening and closing of the vise. 
The long lever with a handle, seen behind the dial, mav 
be rewarded as the center of operation. It moves with the 
sawframe guides and, as soon as the cut is through, trips 








Automatic HiguH-Sprep Hacksaw 


gear. Resting on the bar when this is in cutting position 
is a roller D (see end view). Naturally it falls as soon 
as the bar itself has been completely cut up. Thus by 
the lever system it forces the control lever into a position 
to stop the machine. Should the blade lireak, a spring 
atch in the sawframe is released and on the next back- 
ward movement strikes the lever 2, which also moves the 
control lever into stopping position. The vise is adjust- 
able at one jaw to suit the size of the work in hand. 
To prevent the possibility of breakage arising from first 
hand-closing the vise, when the operating cam is in 
open position, there is a plate F, keyed on the vise screw, 
which has a number of holes in a circle on its face. The 
vise lever itself carries a spring-controlled pin G. With 
this lever in closed position of the vise the pin does not 
enter the plate, but with the lever in open position the 
pin presses against the face of the plate and if the screw 
itself is turned the pin will enter a hole and thus lock the 
plate. An oil dashpot regulates the fall of the sawframe 
and forms part of the relieving motion. The feed move- 


































ments take 17 sec. between the end of one cut and the be- 
ginning of the next. 

The control lever has two positions, repeating and stop- 
ping. It is attached to the sawframe guide bracket by a 
pin on which it turns. It moves vertically with the saw- 
frame; when falling in the repeating position it releases 
the catch which holds the clutches apart and throws the 
camshaft into gear. Falling in the stopping position it 
misses that catch, but releases another on the belt-strik- 
ing gear, a spring throwing the belt on to the loose pulley. 
One-half of the clutch is keyed on the pulley shaft; the 
other half, with a chain wheel formed on it, is held in a 
voke; it is thrown in by a spring when the catch is re- 
leased and when the cycle of operations is completed is 
moved out instantly by a cam-operated lever. 

In Fig. 4 the clutch is shown thrown in for driving 
the repeat mechanism. The cam A below, makes one rev- 







olution with the shaft and pushes the lever B to one side. 
At the upper end on a pin this lever bears another con- 
trolling the clutch C, the arrangement being ‘clearer 
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GENERAL ARRANGEMENT OF THE MACHINE 
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in the end view. When the cam passes the lower lever is 
pulled back by the helical spring D on the weighted end, 
and thus by a blow drives the clutch out quickly, instan- 
taneous motion being necessary to prevent overrun. When 
knocked over, the clutch lever is held in outward position 
by the spring catch # and remains there till the main 
control lever F, descending, releases the catch. The clutch 
is then pulled in by means of the spring G. 

The dial-mechanism is shown in some detail in Fig. 5. 
The dial itself is carried by a bracket and bears at the 
back a boss with ratchet teeth, while a pawl is carried on 
a two-ended lever which swings on the fixed axis of the 
dial. The vertical control lever bears projections A, B, C 
and PD, and behind the dial is a radial lug #, through 
which the control lever is rocked and the machine is 
stopped. The dial is numbered 1 to 12, the ratchet teeth 
corresponding, and in addition a letter R indicates the 
repeat position. A finger in front shows the number of 
cuts required. The radial lug is between the repeat po- 
sition and the position for one cut, and the repetition of 
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cuts is obtained simply by masking one of the ratchet 
teeth, the pawl then moving over a circular blank posi- 
tion. According to the setting of the pointer, the dial is 
moved step by step until, on the descent of the main lever 
with the fall of the sawframe, the radial lug comes into 
the path of lug C. The stop piece B then swings the lever 
carrying the pawl, which thus forces the radial lug against 
the block C, swinging the control lever, which, descend- 
ing, brings the block D into engagement with a trip lever, 
thus stopping the cutting action. In the cut-repeating 
position the dial is so set that the radial lug at its back 
is not met by the block ( on the main lever, while, of 
course, the pawl rests on the blank “tooth” of the ratchet 
wheel. 
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An Adjustable Curling Chuck 
By M. Martin 


The tendency of packers who put up staple articles in 
tins, is to have the top end of the can body curled or 
headed inwardly, so that the user will not run any dan- 
ger of injury on a sharp, rough edge. 

The device shown herewith is an adjustable beader or 
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FIG.1 ASSEMBLY 
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Regular body Regular body Regular body Imperfect body Imperfect body 
curved inwardly curled out flanged.out spread at top choked at top 
to size to size 


An. Machinst 


ADJUSTABLE CURLING CHUCK 


flanger for round-can bodies, either pieced or seamless, 
straight or taper, and is so arranged that all sizes of cans 
within its capacity can be made, either beaded or flanged, 
internally or externally as desired. 

Should the pieced bodies be formed too large or too 
small, they can be corrected in the rolling operation so 
that the cover will fit. 

At a is the normal pieced can body, the top curled in- 
wardly and walls straight so that the cover may be slipped 
on easily. 

At 6 is another style where the head is curled out- 
wardly, and the cover fits inside, this is used on coffee 
and tea pots, ete. 

At ¢ is a can body flanged outwardly ready to have 
the bottom double-seamed. 
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At d is shown how the body has been made too small 
and in curling is opened out to the proper size so that 
the cover will fit. 

_At e is shown the reverse, in that the body is made too 
large, and is choked in and brought to size. 

An adjustable device for this purpose therefore has its 
advantages, as it can be made to accommodate itself to 
all conditions of previous operations and corrects work 
that would otherwise be defective. 

The device is usually screwed on the spindle of a lathe 
or double seamer and can be operated in either a ver- 
tical or horizontal position. Fig. 1 shows it assembled 
with the rollers spread to the largest size it will curl. The 
back or spindle plate A is cast iron machined all over and 
has a thread to fit the spindle nose. It has a shoulder on 
the face which fits the top plate B; several fillister-head 
screws secure this to the top plate B. 

The top plate B is also cast iron machined all over 
and recessed to fit the spindle plate A. On the face are 
T-slots cutting it into quarters. In the roller 
brackets D slide. In the bottoms of these are clearance 
slots for the bracket studs and rollers £. On the out- 
side rim is an adjusting slot through which the cam disk 
C is actuated. Headless setscrews hold this cam disk CU 
from shifting when set and in operation. 

The cam disk C is made of machinery steel finished all 
over. The outside fits the recess in B. It is just thick 
enough to turn freely when the spindle plate A and the 
top plate B are fastened together. There are four curved 
milled cam slots. These are used in connection with 
the studs and rollers # which actuate the curling-roller 
brackets D. On the rim are two holes for the adjusting 
pin which moves the disk back and forth to locate to the 
proper diameter the rollers held in the brackets D. 

There are four roller brackets ) made of machinery 
steel and machined to fit the T-slot in B. The bottom is 
drilled and tapped for the stud 2. The projecting lug 
is slotted for the curling rollers and is drilled for the 
roller pin. There are also four steel studs and rollers L. 
The roller only is hardened and ground. 

The curling and flanging rollers F are made of tool 
steel and hardened. They are so arranged that both in- 
ternal and external curling of a beading can be done. 
The inside wall is curved and allows the roller when used 
for external curling or flanging, to clear itself and not 
cut into the inside wall of the can body. 

The assembly shows the rollers set for inside beading. 
If an outside bead is required, the rollers are turned and 
adjusted to the proper diameter of can body. This same 
rule applies to the flanging operation, either inside or out- 
side, 

In connection with the curling chuck which is con- 
stantly revolving when in operation a stationary tailstock 
plate or treadle disk is used. The face of this is arranged 
in a series of steps to fit the various sizes of cans and 
centers them for the revolving rollers. The can body it- 
self does not revolve. 

A modification of the above device is adopted for wiring 
such articles as garbage pails, ash cans and buckets of 
every description. 


these 


ws 
The removal of 105 Ib. of metal in 48 min. is quite a feat 
for any machine, even a roughing lathe. But this has re- 
in making spring collets for a 6-in. machine. This makes 
cently been accomplished on a 7%-in. Cleveland automatic 
over 2 lb. or nearly 8 cu.in. removed per min, 
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The Bridgeport Trade School 


By JAmes F. JoHNsSON* 


At the present there are in the state of Connecticut 
thousands of young men and young women above the age 
of 14 at work in shops and factories who should be at 
school. For some reason or other these young people 
have been obliged to give up their schooling to earn money 
to help run the house, or possibly have become dissatis- 
fied with their school work in general, and being above the 
age limit, they could drop out without question. Con- 
necticut is an industrial center, and the highly specialize:| 
conditions of our factories do not permit of time or ex- 
pense being spent in training the workingman in his trade 
—very few concerns can afforal to bother with such things, 
their great cry being that it interferes with production. 
In order to increase their output, the apprentice is made 
to specialize upon one or two machines. The result is 
that what young men do complete their long drawn-out 
apprenticeship, secure their training in a most haphazard 
manner, making them at best only poorly equipped. 

As conditions stand today, the public schools are turn- 
ing out upon the indifferent public thousands and thou- 
sands of young men and women from 14 to 16 years of 
age who are absolutely void of any knowledge that will 
aid them in earning a respectable livelihood. It is only 
of late that we have begun to think about this matter, 
ard it would seem that since we Americans boast of prop- 
erly educating the youth for his future life, the burden 
of this enormous problem should be borne by the school 
systems throughout the country. 

Why should not our intermediate graded schools pre- 
pare those young men who must leave at that stage for 
some occupation just as our high schools prepare for a 
professional or business career the 2 per cent. who are 
so fortunate as to be able to go that far? Why should 
not our system care for those whom it has previously 
neglected in this matter and open up continuation depart- 
ments when the workingmen and women might receive 
instruction in a particular line of work. 

Several years ago the State Board of Education of Con- 
necticut undertook a study of the solution of this problem, 
and realizing the importance of the whole affair and its 
duty toward properly training the youth, organized 
through a state enactment two trade schools, one at New 
Britain, and one at Bridgeport. The schools were organ- 
ized for the express purpose of teaching young men and 
young women above the age of 14 along the lines of some 
specific trade as represented in the community, and to 
offer through a continuation department, an opportunity 
for those at present employed in the factories to attend 
these schools during the day or evening to receive further 
training along the line of work they had chosen. 

Through the untiring efforts of Charles D. Hine, secre- 
tary of the state board of education, these schools have 
been a marked success, and have become an excellent ex- 
ample of a correct way of dealing with this great problem 
which confronts us all. 

After a careful consideration of local conditions, the 
school for boys and girls was opened up in an unused fac- 
tory building, and provisions were made for accommodat- 
ing the men from the shops who were to attend five hours 
per week, receiving instruction in shop mathematics, blue- 
print reading and shop drawing. The trades taught in 


*Director of State Trade Education Shop, Bridgeport, Conn. 
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the girls’ department were sewing, dressmaking and mil- 
linery, and in the boys’ department, printing, plumbing 
and steamfitting, carpentry, drafting, pattern making and 
machine work. Of these only the pattern making and 
the machine work will be considered here, they being of 
most interest to the readers of the AMERICAN MACHINIST. 


SKILLED WORKERS AS TEACHERS 


As in all the other trades taught, the men in charge of 
the pattern making and machine work are skilled trades- 
men, carefully selected as to their understanding of trade 
conditions and their ability to impart trade knowledge. 

Realizing that the best way to instruct the young trades- 
man in his work, is to put him under the same condi- 
tions that he will have to meet after he leaves school, 
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each boy is given a time card on which is kept his daily 
record of attendance as punched by the time clock, and he 
is put upon work that has a real practical value. This 
ideal condition has grown to such an extent and has been 
such a marked success that now in all departments the en- 
tire instruction centers itself around production, and all 
work has its commercial value. 

In the pattern-making department the apprentices have 
made to the customer’s order patterns of all description, 
such as pulleys, gas engines, steam-engine base, patterns 
for oyster dredge, boiler mouth piece, grate bars, special 
machines, complete set of patterns for a screw-cutting 
lathe, expansion drum, wire shear, and the like. These 
being of a great variety, have furnished the boys with the 
right sort of material for instruction. In most cases the 
specifications were given by the customer, and drawings 
were made in the drafting department. 

The method of instruction is individual, and, being in 
the hands of an experienced trade pattern maker, is 
strictly according to trade practices. 

One very successful bit of work completed was that in 
connection with the patterns for a 9-in. screw-cutting 
lathe, which we have been building for the market. The 
drawings used by the apprentice pattern makers were 
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esigned and drawn in the drafting department. The 
astings made from the patterns show that in every way 
ie patterns are a highly commercialized product, and the 
ereat value to the apprentice in making such can well be 
realized by the average tradesman. 

In connection with his pattern work, the apprentice is 
instructed concerning modern shop conditions both in the 
attern-making department and the foundry and, by his 
visits to local foundries, is given an appreciation of the 
molder’s work. All patterns before delivery to the cus- 
tomer are put into the sand that the apprentice may see 
the results of his work before it leaves the shop. 

Besides shop work, one-fourth of the total time is de- 
voted to drawing, shop arithmetic and practical me- 
chanics. In his drawing work the pattern-making appren- 
tive gets at first hand the methods of laying out work, and 
very often constructs his own plans from which he builds 
the job. 

In his shop arithmetic and practical mechanics, he is 
taught such mathematics as it is necessary for an upto- 
date pattern maker to know, and is given an idea of the 
principles of mechanics and their daily application to his 
shop work. These three “academic studies,” as they are 
sometimes called, relate directly to the shop work, and 
problems in them are taken from the jobs in process. 

These young men range from 14 to 18 years of age, 
and as they complete their trade-school work, are com- 
petent pattern makers and command highest words of 
praise from their employers. 


MACHINE-SHOP ROUTINE 


The machine department resembles a modern well 
equipped machine shop. In this shop, as in all others, 
the work is in charge of skilled mechanics, who are 
likewise excellent teachers, and the work is carried on in 
identically the same manner as in any well regulated ma- 
chine shop. When each boy starts a job, he makes out his 
stock ticket from the blueprint, enters his time and job 
on the time card, draws under check his tools from the 
toolroom, sets up his machine and continues with his job 
like a real machinist, filing his time card when his job 
is done. The standards held up are those of the success- 
ful machine shop. 

All work done being commercial, places the entire de- 
partment under real shop atmosphere. Each boy is care- 
fully instructed in the work he has to do and understands 
thoroughly how to set up his machine and to carry on his 
Work, 

In connection with his machine-shop work, he is taught 
how to read blueprints, make shop drawings and do such 
veneral drafting as will enable him to better understand 
his work, make him a more thorough mechanic and appre- 
ciate the connections between the drafting room and the 
machine shop. His shop arithmetic and practical me- 
chanies give him the necessary training in mathematics 
and shop mechanics as used by the tradesman. He figures 
out real shop problems, such as the length of belt needed m 
stalling new machines, the siez of pulleys necessary on the 
countershaft for a new grinder, how to figure gear com- 
binations on the lathe for odd threads not listed on the 
index plate, how deep to take a cut in making gears, how 
large to turn up gear blanks, how to find a proper ‘size 
drill for a given tap, how to apply loads and forces to 
advantage through the use of levers, pulleys, blocks, jack- 
screws, winch and hoisting machinery, and numerous shop 
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problems found in his daily work and met with by the 
mechanic outside. , 

The building of a 9-in. lathe (see the illustration) 
has furnished us with a nucleus about which much of our 
instruction centers. Its parts are used in the drawing 
class, where almost always the boy makes the complete 
drawing before he begins work on the piece. From it we 
get the very best of problems in mathematics, and are able 
to furnish the apprentice continually with work in draw- 
ing, arithmetic and mechanics directly related to his ma 
chine-shop work, and best of all with the trade he is fol- 
lowing. 

The lathe is made according to the best practices. All 
parts have the necessary jigs or fixtures, also made by the 
apprentices. ‘This makes the product highly commercial 
and replace parts are always sure to be accurate and to fit 
exactly. 

A few months ago we shipped from our shop 12 lathes 
on a customer’s order. Each machine was the product 
of the boys and was tested as to accuracy of turning, show- 
ing only a variation of 0.0005 in. in-a length of 22 in. 
This high degree of accuracy will be appreciated as an 
excellent indorsement of the quality of the work done bv 
the apprentices. Before each lathe was crated, it was set 
up for two weeks and used to turn out other material to 
order. 

The machine is designed to cut from 4 to 48 threads 
and is made convertible, so that it may either be foot- 
power or countershaft driven. It has a power cross-feed 
and compound rest, and is fitted with a steady rest, fol- 
lower rest and taper attachment. At present there are 
being designed for it by the drafting department gear- 
cutting and milling attachments. 


In his annual report as Chief Signal Officer of the Army, 
Brigadier General George P. Scriven recommends to the Sec- 
retary of War that legislation be urged to provide proper 
recognition of men who engage in the extra hazardous ser- 
vice of aviation. In his recommendation General Scriven 
states that the rewards which have been offered to officers 
in this important service have so far been inadequate and 
have not resulted in securing even the limited number for 
aviation duty now authorized by law. Some generous pro- 
vision must be made to secure these officers. It is proposed, 
therefore, to extend to aviation the ordnance detail system to 
include the four majors that are hoped will be provided; to 
give an increase of 100 per cent. in the pay of their grade to 
officers in a@éronautical service who are detailed on the actual 
duty of operating aéronautical craft; to increase the pay of 
each enlisted man 50 per cent.; to provide that there shall be 
paid to the widow or heirs of any officer or enlisted man who 
dies or who has died as the result of an aéronautical acci- 
dent in the line of duty, or to any other persvn previously 
designated by him, an amount equal to six months’ pay at 
the rate received by him at the time of his deati:, in addition 
to the amount provided to be paid by the act approved May 
11, 1908; and finally, to provide that any officer detailed on 
aéronautical duty and who has been or shall be injured in an 
aéronautical accident in the line of duty and is disabled 
thereby to the extent of necessitating his retirement from 
active service in the Army, shall receive the full pay to which 
he is entitled when so retired. 

m 

A report made to the American Institute of Metals em- 
phasises the fact that certain alloys in a molten condition 
solidify slowly and pass through a wide range of temperature 
before assuming the solid state. With certain metals, be- 
tween the formation of the first crystals and the point of 
complete solidification the alloys remain in a more or less 
plastic condition. A recent article in the Métaux et Alliages 
describes an ingenious process which has been recently in- 
vented for producing spongy metal by expelling by centrif- 
ugal force or other means the molten part of the resicual 
metal. The metal thus obtained is extremely porous and is 
stated to be of value for making plates for storage batteries, 
filling pipe joints and the like. 
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Grinding Attachment for the 
Miller 


By H. PEARMAN 


The illustrations show an attachment for the horizon- 
tal miller, originally designed for finish-grinding cam 
grooves, after they have been milled out in the usual man- 
ner with the cam-milling attachment regularly furnished. 

The main bracket A is of cast iron with an ample bear- 
ing on the arm, to which it is clamped by hexagonal head- 
screws in the split lug. This bracket is extended vertical- 
ly to support the long boss B, which carries the over- 
head shaft C. The boss is bored with clearance right 
through, and has housings on each end for the ball bear- 
ings D. The inner race of the bearing D butts against 
a shoulder on the spindle, and is locked by the nut £, 
in turn secured by a brass pad and grub screw. The 
outer race is free to float endwise. 
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The cup F excludes dust, and has a leather ring fitting 
the spindle closely to retain the oil. The other ball race 
is mounted in a similar manner, except that the outer race 
G also is secured by a projecting spigot on the dust 
cap. The pulleys H are keyed to the shaft and secured 
by screws. 

The lower part of the bracket is carried down and cen- 
tered by having the large hollow split boss J a snug fit 
at the front bearing of the machine spindle, to which it 
is secured by a hexagonal-head screw. Two other bosses .J? 
and J* carry the grinding attachment K. This consists 
of cast-iron linings K' for the phosphor-bronze bearing 
K*, which is of the usual type, i.e., taper outside, parallel 
inside, split, and with adjusting nuts back and front. 
The spindle is of cast steel, bored taper at the front and 
drilled right through for the draw-back bolt. At the 
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center is a taper for the driving pulley, which later is 
forced up tight by a back nut. 

Short arbors for the grinding wheels are used, secured 
by the drawback bolt. These arbors are made quickly 
and cheaply and are suitable for the particular work to 
be dealt with. The wheels are mounted on a reduced di- 
ameter of the spindle, and secured by a small flange 
with the end screw. 

The grinding spindle with its linings form a separate 
unit, secured in position by the locking handles Z in the 
split bosses, and may be quickly changed for a larger size, 
if larger work is to be dealt with, but two spindles are 
found to handle any work for which the attachment can 
be used. 

For the drive, the machine cone is run at its faster 
speed, and a belt from the largest step carries the drive 
to the overhead shaft, thence from the two-step pulley, 
down to the attachment spindle. For grinding cam 
























ATTACHMENT 


grooves the set-up is similar to that for milling, except 
that the cutter is removed and this attachment substituted. 
The spindle may be run in either direction, using the 
ordinary reverse countershaft, so either or both sides of 
the grooves may be ground, whether of face or barre! 
cams. In addition to groove grinding, the attachment is 
extremely useful for any work which can be suitably re- 
volved in the dividing head, also for surface grinding. 
particularly die work, where the setting may be intricat?. 


"93 
: Thirty different wood preservatives are in commercial use 
in the United States: many of them utilize creosote of one 
sort or another; others require chemical salts. 


x 

More than 800,000 horsepower has been developed from 
streams on national forests under government regulatio.. 
This represents the output under conditions of lowest stream- 
flow. 
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Simple Boring Machine 
By I. W. Cuuss 


In addition to precision grinding machinery, the 
(Churchill Machine Tool Co., Ltd., Manchester, England, 
manufactures a line of wet tool grinders, the chief feature 
of which is that a float system is employed for the sup- 
ply of water. For the production of these grinders the 
firm have fitted up the special simple horizontal boring 
machine illustrated here with a number of the grinders 
in various stages of manufacture. 

This machine is used for boring the bearings of the 
grinder bodies. It consists of a bedplate with convenient 
T-slots, carrying at one end a stool on which is the head- 
stock, while at the other end a bracket is bolted to sup- 
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port the boring bars. A grinder body is clamped between 
the two, as illustrated, stops on each side, consisting of 
angle plates and setscrews, being employed for positioning 
purposes, 

The boring spindle is driven by a two-speed cone pulley 
and gearing and longitudinal adjustment to the bar is 
given by a rack operated by a pilot handle. Connection to 
the automatic feed is effected by means of a friction 
clutch. Three feeds are given through cone pulleys. The 
machine is of a very simple character, and the special in- 
terest lies in the fact that it successfully relieves a more 
expensive tool. 


&. 


A Large Aluminum Casting 
By C. R. FaLtin 

The sudden shrinkage of an aluminum casting when 
t starts to solidify, or “freeze.” in the mold ofttimes 
causes a rupture and this occurs more frequently than not 
when the casting is thin and surrounds a large core. 

In the early days of the gasoline motor-propelled ve- 
hicle, experimenting was at its height. Embryo in- 
ventors talked and dreamed internal combustion. One 
proposed power plant in particular is recalled. Speed 
on the road was to be annihilated by means of a 12-cyl- 
inder motor and in the opening paragraph, the specifica- 
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tions for this motor called for an aluminum crank case. 

A casting of the proportions required was no slight 
undertaking and the expense of pattern and core boxes 
made it a costly experiment. A medium-sized but well 
equipped brass foundry undertook the contract to pro- 
duce this case, but after several attempts, failed to turn 
out a sound casting. 

The sudden shrinkage of the metal around the non- 
resisting core would result in a crack each time. A 
smaller concern located near at hand in charge of a real 
master mechanic, bid for a trial. This presiding genius 
had the idea of making good and his idea proved prac- 
tical at the first trial. He reasoned that when the point 
of sudden shrink was reached in the cooling metal, there 
must be a corresponding “give” in the internal core and, 
with this idea uppermost he built the core. 

The core box was lined with an inch or so of regular 
core sand mixed with a small quantity of molasses. Wires 
of just enough strength to carry the weight of the baked 
core in handling were placed. Instead of filling the re- 
maining space in the core with black sand and cinders, 
as is the usual rule, it was filled with wet, white or “part- 
ing” sand. After the core came from the oven, the vent 
hole enlarged and the dried “parting” sand poured from 
the internal cavity. This cavity was then stuffed with 
raveled grass rope. 

The casting made with this core came from the sand 
as sound as a bell, for when the shrinking pressure was 
brought to bear upon the core it cracked and “gave” in 
proportion to the shrink. It was a novel experiment at 
that time, but proved its worth in a number of instances 
later. It may not be out of place to state that the 12- 
cylinder motor created no new speed records, but it was 
a champion noise maker and was a regular “gatling gun 
on an ox-cart.” 

% 
Setting Gear Cutter Central 
By C, A. Emmons 

With a number of gears to be cut upon the ordinary 
universal miller, it was found that the operators ex- 
perienced some difficulty in setting the cutter central by 


means of the line provided on the cutter. By drilling the 
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SETTING GEAR CUTTERS CENTRAL 


tailstock center central and inserting the pin D, it was 
possible to use the indicator on the sides of the gear 
cutters. The tailstock was reversed and the dividing-head 
center H slightly elevated to bring it in line with the 
indicator. 
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Heavy Planing Operations on Iron 
d Steel Castings 
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VerticAL Rott Housine 
Weicut, 141,000 Ls. 

















Fie. 2. Prnton Hovusine ror Suassine Minx, 10 Fr. 614 In. Hien, 10 Fr. 814 In. Lone, 12 Fr. 3 IN. OVER 
Raits; WEIGHT, 161,000 Le. 
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Fig. 3. Bep PLATE FoR 44- AND 76x60-IN. Twin TAnpEM, ComMPpouND-GEARED REVERSING ENGINE; THE 
CasTING Is 10 Fr. 6 In. Hien, 13 Fr. 11 Iy. Lone, 11 Fr. Wink; Werent, 109,000 Ls. 
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Fie. 4. A Gane or Seven, Cast-Steet, Hor-Mitt Hovstnes, Eacn 10 Fr. 9 In. Hien sy 7 Fr. 314 In. 
Wine; Compinep WEIGHT, 216,000 Le. 


[The castings shown in the illustrations aggregate 627,000 Ib. in weight and were machined on a Schiess 
planer at work in the shops of the Mesta Machine Co., Pittsburgh, Penn. | 
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Tool Holder for Planer Work 
By W. A. THELIN 
The tool holder shown is made of No. 4 Pompton steel 
and the tools are 3¢x1-in. high-speed steel. Any length 
and shape of tool can be held in this holder. For under- 


cutting and hooking out, it will do the work as well as 
any forged tool which a blacksmith will take from one to 
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two hours to make. This tool has saved a great deal of 
time; not to mention the money it has saved not having 
to be forged from bar stock. 

I am using this holder with good success in the planer 
department of the Bullard Machine Tool Co., Bridgeport, 
Conn. 


Higher Mathematics 
By Davin BampusH 


In almost every engineering department of any size you 
will find a man who insists on solving even simple prob- 
lems by means of differential calculus. Sometimes when 
he feels good he seasons his dope with a sprinkling of hy- 
perbolic cosines and elliptic functions. While he may 
have produced a mess or a stew which is absolutely cor- 
rect from his—that is, the mathematical—standpoint, he 
has lost sight of the fact that he must take environment 
into consideration. Nature has always been kind enough 
to transact its business by very simple laws and if we re- 
fer our problems to those laws we may be able to get 
along with formulas which are not longer than one inch. 
We may have to disregard the influence of distant dis- 
turbing factors to start with and allow for them accord- 
ing to our engineering judgment afterward. In this 
way we obtain results quickly and with a degree of safe- 
ty which the pure mathematician is unable to match, al- 
though he spends more time and effort. 
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A complicated high mathematical way of solving prob- 
lems could be compared to a very complicated machine, 
the more complicated a machine is the more liable it is to 
be out of order. The machine requires a great deal of 
time and attention to be “set up,” and if the setting up 
has not been performed by a man very familiar, both 
with the problem and the machine, the results will be 
useless. Suppose both conditions have been fulfilled and 
some derangement in the internal works happens to be 
overlooked by the operator. The results are useless and 
worse than that they are dangerous, since they induce 
in the owner of that machine a false sense of safety. 

The longer a calculation the bigger the chance to make 
a slip. We must not forget another fact. Modern life 
is founded on codperation. To codperate nature has given 
us the gift of language. Speak to your co-worker in a 
language which he understands. He cannot check your 
results or aid you by his judgment and experience if you 
are unwilling or unable to present the case with extreme 
simplicity. He will not detract anything from your scien- 
tific standing and it will make you a very valuable ele- 
ment in industrial life. 

# 
Adjustable-Angle Faceplate 
for Lathe 


By Frep FISHER 


The accompanying illustration shows an adjustable 
faceplate that we have found useful for various castings 
that need machining at an angle to a base, or flange, al- 
ready finished. The heavy lugs A on the back of the face- 
plate are bored to fit a piece of steel shafting, which is 
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ADJUSTABLE-ANGLE FACEPLATE FOR LATHES 
bored and threaded transversely to fit the lathe spindle. 
Grooves are turned on this shaft to correspond to th 
clamping bolts B, through the split lugs on the faceplat: 
These keep it in position endwise, but leave it free to } 
adjusted to the desired angle. After the shaft is fitte 
and the plate is finished on its own center, the combine: 
unit is put on the planer and the outer ends of the shai 
and lugs are faced true. The shaft is then removed, truce 
centers are established and it is put on a miller and wit 
the aid of the dividing head one end is divided int» 
multiples of degrees and the other end is marked to agre: 
with tapers expressed in inches and fractions to the foo. 
Vernier scales to correspond are marked on the lug:. 
making it easy to set the faceplate to the desired angl:. 
within very close limits. The work can be clamped 0 
the plate, or faceplate chuck jaws may be used. 
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Circular Milling Attachment 
By P. Harman 


Continuous circular milling attains, as nearly as pos- 
sible, maximum efficiency, and where conditions justify 
its adoption, highly satisfactory results can be obtained. 
Generally, the parts best suited to this method, are such 
as can be grouped in an almost continuous circle, and 
at the same time permit the use of a quickly operated 
locating and clamping mechanism. The output controlling 
factors then become the cutter, that is, the rate of feed it 
will stand up against for a reasonable length of time, and 
the operator, that is, the facility with which the pieces can 























FIG. i~ THE WORK 































































Section X-X FIG.2-THE FIXTURE 
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be changed. On some parts the work can be changed so 
rapidly that the cutter is the final limiting element, on 
others the feed must be set to allow sufficient time for 
the operator, although the cutter may not be working to 
its full capacity. 

The illustration shows a fixture adapted for the 20-in. 
circular attachment of a Cincinnati No. 3 vertical miller 
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for milling the base of the bracket, Fig. 1. The brackets 
are drilled and faced before going to the miller. 


DESCRIPTION OF THE FIXTURE 


The fixture, Fig. 2, consists of a cast-iron body A, 20 
in. outside diameter, located on the table of the circular 
attachment by a central plug B, and secured by four T- 
head bolts C. Twelve pockets are arranged round the 
body, equidistant at 30 deg. and radial from the center. 
(The enlarged sectional views show details of the pockets 
and holding arrangements. ) 

Kach pocket has facings which form guides for the 
wedge D, this has two walls which clear the work when 
in position and which are grooved on their top faces to 
receive the tongue of the clamping block £, and also have 
sufficient angle to give a necessary vertical movement to 
the block. These have also two hardened pins F, upon 
which the work rests when in position. 

The wedge is operated by the T-head screw G, the col- 
lar of which is recessed into the wedge. The nut H, with 
which the screw engages, is recessed in the main body 
casting, and secured by the capscrew J. 

The inner side of each pocket has a boss, carrying the 
locating pin K, which is drawn up against its collar on 
the one side, and on the other is turned a snug sliding fit 
for the reamed hole of the work. 

The sequence of motions therefore is, that one turn of 
the coarse-pitch thread tommy screw lowers the clamp- 
ing blocks, the work is inserted, and the screw given one 
turn to the right. This forces the wedge and raises the 
clamping blocks which bring the work up square and 
tighten it on the locating pin. The work is thus sup- 
ported solidly, and a milled face parallel with the center 
line of the hole is insured, 

The cutter for this job is a shell end mill 4 in. in 
diameter, with 19 teeth carried on an arbor secured by a 
draw-back bolt. 


Tool Stores in an English Shop 
By T. H. G. Parner 


The following notes on the tool store in the wheel-mak- 
ing department of Hans Renold, Ltd., Manchester, Eng- 
land, may be of interest: 

A system of standard turning tools, ground to standard 
angles, is installed in a central toolroom. Each machine 
is provided with a wooden kit box, as illustrated in Fig. 1. 
This particular box shows the kit supplied for a small 
boring mill, and contains standard packings, drivers, 
clamps, nuts, washers, and the like, and also a fairly com- 
plete set, mostly in duplicate, of the tools most commonly 
used. Inside the lid is pasted a feed and speed chart of 
the machine and an envelope containing a list of the 
articles in the box. Every Saturday at shutting-down 
time, each foreman inspects the boxes of the machines 
under his charge. To facilitate this inspection the com- 
partments are planned, as far as possible, so that they 
may be filled completely; an empty space, therefore, de- 
notes a missing article. Each box has the machine number 
painted on the lid, and is provided with a lock, to the key 
of which a brass check is attached also bearing the ma- 
chine number. Duplicate keys are kept in the stores. 

To obtain the full benefit from this system, a number 
of electric-bell pushes are distributed at frequent inter- 
vals among the machines, and are in communication with 
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an indicator number board in the loan stores. Small 
blackboards 12x12 in., or 24x24 in., are placed in close 
proximity to each bell push and in view of the stores, as 
in Fig. 2. When a machine operator wishes to exchange 
& tool, or obtain anything from the stores, he chalks his 
requirements on the blackboard and rings the bell. A 
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Fic. 1. Toot Box ror Borine MILL 

















Fic. 2. BiacksBoArp Usep 1n Toor-DIstrRIBUTING 
SYSTEM 


boy from the stores then brings the article desired, receiv- 
ing either a tool or a check in exchange. An operator can 
exchange any tool for a similar tool from the tool stores ; 
for other purposes he is provided with 15 or 20 brass 
checks bearing his number. 

This system of blackboards, in conjunction with the 
bells, saves a great deal of valuable machine time, as does 
also the provision of the standard kit, due to the fact that 
the work done is not of a repetition nature. The amount 
of money locked up in tool steel has been found to be 
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trifling when compared with the value of the machine 
time saved. 
A Metal Rack for Girls’ 
Clothing 


SPECIAL CORRESPONDENCE 


The problem of providing suitable locker arrangements 
for girls’ clothing in the shop is not an easy one to solve. 
The ordinary type of metal locker provided for men is 
unsuitable, as it has no provision for large, easily damaged 
hats. The accompanying illustration shows a metal rack 
recently developed and put into use by the National Lamp 
Works, Cleveland, Ohio. It is made entirely of metal, the 
kinds of material being shown. At the bottom is a tray 
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for rubbers, behind it spaces for umbrellas, and above 
coat hangers for heavy outer garments, and a kind of 
shelf on top provides a place for large hats. The shelf 
upon which the hats rest is the cover of a small compart- 
ment or box, fastened with a lock having its keyhole on the 
under side of the front overhanging ledge; this is not 
shown in the illustration. In this place a girl can place 
any small valuable articles that she may be inclined to 
bring with her. 

In many ways this rack seems well adapted for its pur- 
pose, but must be expensive and the locked compartment 
at the top seems to be in an unhandy position if it is to 
be used as intended. 


x 


In the year just ended we have seen the last word in 
modern shipbuilding appear in New York harbor and it would 
perhaps be interesting to consider the strides made in this 
century. In 1900 the 23-knot “Deutschland” captured the 
blue ribbon of the Atlantic and when the Cunarders with 26 
knots to their credit obtaned the pride of place, it was freely 
prophesied that in a few years the four-day, 30-knot boat 
would be seen, but, though the sizes of ships have increased 
and shortly the giant “Imperator” will no longer be the 
mammoth of the seas, the speed has dropped. Sconomy in 
space, in fuel, in cost of operation, has compelled a halt and 
we seem to have reached for the moment the practical, high- 
est speed of a trans-atlantic boat. That the limit is actually 
reached is hardly possible, but the burden of increased speed 
lies now, not with the ship designer, but with the engine 
designer, a smaller engine of higher speed with some as yet 
unknown reduction gear and we shall have the 30-knot boat 
in economical practical form. The ship can stand it, can the 
engine designer design it? 
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Angular Grinding Fixture 

The fixture shown here may be used in a great many 
cases where accurate angles are required of a grinding op- 
eration in the toolroom. The accuracy is due to the fact 
that there is only one micrometer measurement required 

set at an angle. 

The fixture consists of two cast-iron pieces A and B. 
The piece A revolves around the point C, to a limit of 
15 deg. The center line of the button D on the piece A 
and the revolving point C remain a constant figure and 
should be made accurate when the fixture is being made. 

When an angle is desired all that is necessary is to mul- 
tiply the sine of the complementary angle by the constant, 
the answer will be the distance between the edge of FZ 
and the new position of the center line of D. One-half 
the diameter of the button D must be taken into consider- 
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the wheel, while the inclined surface gives a comfortable 
hold and is always well lighted, and the constant friction 
of the hand on the bronze keeps the surface clean and 
bright. 

The method of locking the dial is simple and positive, 
owing to the large friction surface between the dial and 
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ANGULAR GRINDING FIXTURE 


ation when the last micrometer measurement is made. 
When the desired angle is found the piece A is made per- 
manent by tightening the clamp bolts F. This fixture 
could be made either larger or smaller, but the one shown 
has been made and has proved successful as a handy fix- 
ture for the toolroom. 
Grorce F. HoLMQuvest. 
Hartford, Conn. 
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Adjustable Graduated Dial for 
a Handwheel 


he handwheel dial shown in the accompanying illus- 
tration has, in several years of constant use, proved its 
effi:cney and given satisfaction in controlling the cross- 
fee’ movements of a small lathe, but is just as applicable 
to «ny handwheel for any similar purpose. 

This annular form of dial, mounted as shown in a seat 
turned in the inner rim of the wheel, gives coarse gradu- 
ations which make it very easy to read. The dial becomes 
part of the wheel, increasing the grip of the hand upon 


handwheel, the elasticity of the spider and the small bear- 
ing surface of the locking screw, there is no possibility of 
accidental displacement. When released, the dial can be 
shifted in either direction with perfect ease. 

The number of graduations shown is 125 for screws 
of 14-in. lead. This gives a reduction in radius of 
work of 0.002 in. per graduation, but as the spaces are 
about ;% in. wide, half and even quarter divisions are 
readily made by the eye even while making the cut. 

No thought need be given to the lateral movement of 
the spider between the arms of the handwheel, as it in 
no way affects the location or movement of the dial. 

. J. Harmer KNIGur, 

Westtown, Penn. 
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A Drawing-Office Hink 
In designing, when there are quite a number of details 
drawn, under each detail is often given the material, size 
and amount wanted of the piece, such as: “1—Tool-steel 
bushing—Hdn. & Grind.,” for which it is helpful to draw 
two guide lines. The manner in which I did this was 
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to take an ordinary triangle and drill and chamfer three 
holes about 1% in. center distance, as shown in the illus- 
tration. In use hold the T-square with one hand and 
put the pencil in the hole and draw the line, sliding the 
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A Drawinca-OFrFrice KINK 


triangle along T-square, and draw the other line by the 
lower or upper hole. By scribing two lines AA, a certain 
distance above the holes and lowering the triangle till 
these lines AA coincide with lines already drawn and 
draw two more lines from holes as-at first, we can have 
any number of double lines, the same distance apart. 
CrarLes E, ALARIE, 
Providence, R. 1. 
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Clutch-DisK CorkK-Inserting 
Machine 


The above illustration represents a special semi-auto- 
matic machine for inserting the cork filling in the steel 
disk of a multiple-disk automobile clutch. 

The disk has 56 holes, 3% in. in diameter, staggered, as 
can be seen from the partially filled disk in the machine. 
The corks are 4} in. in diameter. The disk is placed on 
a revolving head located by two small plungers and 
clamped in position. These locating plungers enter into 
the holes on opposite sides of the disk, and when the corks 
are inserted in these two holes, the corks push the plung- 
ers back. 

The head which carries the disk is automatically in- 
dexed by a lever and pawl actuated by a cam on the 
crankshaft after each stroke of the plungers. It is neces- 
sary for the operator to put the corks in the chute at the 
top and then they are fed by small wire-brush wheels 
down the two small chutes into the slide in which the 
plungers operate. The corks drop in front of the plung- 
ers on their forward stroke, and as the cork gets tight in 
the taper bushing in the end of the slide, it causes the 
slide to be pushed up against the disk. The plungers, 
having a positive motion, come forward and insert the 
cork through the hole in the disk. As soon as the plung- 
ers start on the return stroke, a small catch pulls the end 
of the slide off the corks that project out of the disk, and 
allows the disk to be indexed by the time the plungers get 
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to the end of the return stroke and ready to repeat the 
operation. 

As can be seen from the halftone, the crosshead which 
carries the plungers is operated by a crank on the end 
of the main drive or crankshaft. 

The operation of the machine is controlled by a foot 
pedal which operates a clutch on the crankshaft. The 
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Ciutcu-Disk CorK-INSERTING 


machine will continue to run as long as the pedal is held 
down, but upon its release will stop at the end of the 
return stroke. The machiue runs about 40 strokes a min- 
ute and, as two corks are inserted at a time, it fills the 
disk in about 40 sec. 
Hl. F. Hines. 
Muncie, Ind. 
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A Lap for Cylindrical Holes 


To make the lap take a piece of drill-rod, brass or cop- 
per the size of the hole required. Drill a hole in it about 
twice as deep as the length of the piece to be lapped, 
leaving about a 3s-in. wall in a %-in. lap (the smaller 
the lap the thinner the wall). Then run a yy-in. saw the 
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LAr ror CyLinpricanL HoLes 


length of the hole on one side only, then saw a little more 
than half way through at the base of the hole, thus giv- 
ing the lap a chance to contract to the size of the hole 
before lapping. The spring in the metal will allow th: 
lap to expand until the hole is the right size. When 
the lapping is almost finished remove the lap and clea) 
off all emery and use clean oil only to finish, thus getting 
a highly polished hole. This lap cannot lap oversize 
and will work much faster than the ordinary expansion 
lap and is cheaper to make. 
P. H. Bucu. 
Cicero, Tl. 
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A Bar-StockK Truck 


In the absence of a traveling crane or an overhead trol- 
ley system the bar-stock truck is a great convenience and 
ime saver. On large automatic screw machines and 
bar-stock lathes, such as the Gisholt, a chain hoist is 
2 necessity. If no conveying system is available it is cus- 
tomary to change the hoist from one machine to another, 
which results in nearly as much lost time as is occasioned 
by calling a dozen men to lift a 6-in. bar. 
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A Bar-Stock Truck 


The truck shown in the illustration may be placed near 
the chain hoist and after the piece is hoisted in place it 
may be moved wherever wanted. The dimensions given 
will enable anyone to build such a truck, the height being 
the only factor that may need to be changed to suit other 
conditions. 

PAUL CAMPBELL. 

Cleveland, Ohio. 
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Preventing Bushings from 

Turning 
A simple and effective way of preventing a smal] bush- 
ing from turning when riveted to a sheet-metal arm is 
shown in the accompanying sketch. Instead of a D- 
shaped hole in the arm and a flat milled on the bushing 
to correspond, a countersink is made in the arm by means 
of a small punch press. This countersink has three pro- 
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jecting keys, as shown, and when the parts are riveted 
together by a riveting machine, the metal is upset around 
these keys and there is no possibility of the bushing turn- 
ing. The punch used to form these countersinks is easily 
made. Three saw cuts are made, as shown, in the beveled 
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portion of the punch, which form the keys when the 
hole is courtersunk. 
EARLE BUCKINGHAM. 
Hartford, Conn. 
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A Method of Making Piston 
Rings 
The castings from which the rings were made came 
from the foundry in the form of a sleeve, Fig. 1. The 
ring casting, when finished, was 2414 in. outside diame- 
ter, 22 in. inside diameter, and 7% in. thick. The sleeve 
was chucked in a lathe held by four jaws bolted to the 
faceplate, and rough turned to 24% in. diameter, bored 
to 21% in. diameter and the end faced smooth. 
A ring 43 in. thick was then cut off, the end of the 
sleeve faced again and another ring 43 in. thick cut off. 
These operations, which were performed with the tool 
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shown in Fig. 2, were continued until the entire sleeve 
was cut into rings. The two tools had been placed in 
the tool post in such a position that the facing tool was 
through with its operation before the cutting-off tool 
began. These tools were not removed from the tool post 
until the entire sleeve was cut into rings 4$ in. thick. 
The rings were then taken to the drill and holes drilled 
through them, as shown in Fig. 3. The sides were placed 
together and riveted with brass rivets, which produced a 
ring #% in. thick. They were then brought back to the 
lathe and faced on both sides. Brass chucking pieces A, 
Fig. 4, were placed on each chuck jaw, to prevent the 
facing tools from coming in contact with the hardened 
jaw B. 

A tool bar, Fig. 5, was placed in the tool post, and 
held two tools set % in. apart at the cutting edge. One 
cut across finished both sides of the ring and _pro- 
duced a perfectly parallel ring. The rings were clamped 
to the faceplate, about 10 or 12 at a time, and finished 
on the outside diameter. The clamp was then transferred 
to the outside and the rings bored. 

CALVIN G. Faust. 

Carbondale, Penn. 
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An Efficient Flywheel Pattern 


Small- and medium-size band-wheel patterns are usu- 
ally made in the unit or one-piece style. If such a pat- 
tern be standard this method may be greatly improved, 
for the one-piece pattern is a trouble maker and time 
consumer in the foundry. The one-piece pattern requires 
a cope arbor, as well as the numerous gaggers, to insure 
a good “lift” and, unless unusually long flask pins are 
employed, the hanging cope portion of the mold is sadly 
scratched and crushed when the lift is made. This is only 
remedied by much hand patching and nailing and a 
patched job usually shows up in the casting. Again much 
more “draft” is required on the rim face of the one- 
piece pattern and this causes extra machining in the 
lathe. 

The improved pattern is made in three parts, The 
“drag” consists of the arms, one-half the hub and one- 
half the rim section. The cope, or upper half of the rim 
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and hub, is made separate and fitted to the main part of 
the pattern with brass dowels. The standard wheel can 
be molded cheaper and quicker if special cope bars are 


cast. These will also cut the number of gaggers to a min- 
imum. The parting of the rim section on its center line 


eliminates the “belly” or hanging mass of sand in the 
cope and the “lift” is cleanly made without extra care. 
The rim is also more easily tooled for the reason that 
the mold depth is reduced one-half and the “draft” or 
taper, receding from rim center to edge, in either half, 
leaves the natural “crown” and reduces the lathe time in 
finishing. A glance at the illustrations will explain both 
the make-up of the pattern and the special cope bars. 
F. R. CALKINs. 
New York, N. Y. 
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Cross-Slide TailstockK 


For manufacturing work in conjunction with the regu- 
lar bench lathe, the fixture shown in the illustration is 
proving itself efficient. It consists of two castings A 
and B. The lower, A, being clamped to the bench-lathe 
bed by two ordinary binders C’; the casting B is free to 
travel in the ways of A, the amount of travel being lim- 
ited by the stop screws D and the motion forward or back- 
ward controlled by the handle F and the screw F. 

The casting A carries the spindle G, operated by the 
handle H and the screw 7. This spindle is bored out to 
accommodate standard taper-shanked boring or cutting 
tools, and is limited in motion by the dog J carrying 
the stop screw K. Both handles F and 7 have gradu- 
ated disks Z and M, respectively, keyed to turn in unison 
with handles, in the ordinary manner. The illustration 
shows clearly all the details of construction. 

JOHNSON Barr. 


Springfield, Ill. 
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METAL WORKING 


NEW ENGLAND STATES 

The New England Iron Works, Boston, Mass., are erecting 

factory on Summer St. for the manufacture of boilers. The 
estimated cost is $30,000. C. S. Keepman is mgr. and Herbert 
Wilson, 6 Beacon St., Boston, is the engr.-in-charge. 
The United Electric Light Co., Springfield, Mass., has 
awarded the contract for the erection of a garage, a_ service 
building and a storehouse at Wilbraham Ave. and Alden St. 


\ 


The building will be of brick and steel and will be three 
stories, 80x202 ft. The estimated cost is $115,000. Noted 
Nov. 20. 

Foster Merriam & Co., Meriden, Conn., manufacturer of 
cabinet hardware are erecting a brick and steel foundry, 50x 
150 ft. Noted Sept. 30. 

MIDDLE ATLANTIC STATES 
The American Body Co., Buffalo, N. Y., manufacturer of 


automobile bodies, has started the construction of a factory 


addition to its plant on Auburn Ave. 


Dora Starr, 61 East 118th St., New York, N. Y., will erect 
a one-story garage, 75x105 ft. on Brunswick St., Brooklyn, 
N. Y. The estimated cost is $17,000. leased by 
D. Werchen, 100 Beaver St., Brooklyn. 


The Sterling Stable Co., 523 East 73rd St., New York, N. Y., 
will erect a five-story garage and stable. The estimated cost 
is $50,000. 


The Mica Insulator Co., 68 Church St., New Tern, BH. ¥. 
manufacturer of electrical supplies, will erect a three-story 
factory, 50x200 ft., with a one-story wing, 50x130 ft, at 
Schenectady, N. Y. 


The Rumsey Co., Ltd., Seneca Falls, N. Y., manufacturer of 
pumps, has secured a site and will erect a factory at an 
estimated cost of $20,000. 


Bids are being received by A. G. Chamberlain, 18 Getty 
Sq., Yonkers, N. Y., for the erection of a_garage in Yonkers 
for Robert Boettger, 30 Belvedere Drive, Yonkers. 


L. O. Koven & Bro., Jersey City, N. J.. manufacturers of 
range boilers, will build an addition to their plate-steel and 
sheet-iron working plant on the Paterson Plank Road. 


The Public Service Railway Co., Newark, N. J., is erecting 
a car barn on Schuyler Ave., Harrison, N. J 


The Gray Motor Car Co., Newark, N. J., 
garage and salesroom at 229 Halsey St. 


The Patent Spring Bed Co., Newark, N. J., has had plans 
prepared for the erection of a three-story concrete factory at 
225 Waverly Ave. 


Witherbee, Sherman & Co., New York, N. Y., 
erecting a steel and iron working plant at Boynton 
Perth Amboy, N. J. 


The Martin Automobile Co., Park Ave., Plainfield, N. J., has 
been organized to operate a commercial garage. R. D. Martin 
and F. W. Hand are the incorporators. 


Fire, Dec. 24, destroyed the factory 
Agriculture Works, Doylestown, Penn., 
loss of $75,000. 


The Keller Pottery Co., Norristown, 
new 250-hp. boiler. 


Work has been started on the erection of a one-story 
actory, 105x127 ft., at 25th and Wharton Sts., Philadelphia, 
enn., for Robert Coane. Galvanized iron will be manu- 
staves by the Sherardizing process. The estimated cost is 


Frank J. Gillespie, Philadelphia, Penn., has started the 
ection of a two-story garage, 28x116 ft., with a wing 32x42 
t., at 892-94 North 50th St. 


Hubbard & Co., Pittsburgh, Penn., will erect a one-story 
the ees oree shop at 62d and Butler Sts. The estimated 
est is $34,000. 


ss Lewis L. Smith, Stafford, Penn., is having plans prepared 
or the erection of a 2%-story stone garage. 
‘he New York Central Iron Works Co., Hagerstown, Md., 


— incorporated with $325,000 capital, will erect an iron 


It has been 


will establish a 


contemplate 
Beach, 


of the Doylestown 
with an estimated 


Penn., will install a 
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SOUTHERN STATES 


The Norfolk & Western R.R. Co. will erect car-repair 


s"eps at Williamson, W. Va. W. E. Crawford, Engr. Roa- 
loke. Va., is in charge. Noted Dec. 18. 

7 “ire, Dee. 26, destroyed the plant of the Bay Iron Works, 
} Swick, Ga. Loss, $30,000. 

ane ie: Dec. 23, damaged plant of Laib & Co., dealers in mill 

plumbing supplies, Louisville, Ky. Loss, $150,000. 

eau. OW! Film Co., 415 West Green St., Louisville, Ky., will 
chit Alig machine shop for the repair of moving-picture ma- 


-manufacturers of shoes, 


Louisville, Ky., is erecting an 
machine shop. 


The Louisville Cotton Mills, 
addition to its plant to be ysed as a 


The Anglo American Mill Co., Owensboro, Ky., will erect 
an addition to its factory, 60x300 ft., of reinforced concrete. 
L. F. Little is pres. of the company. The company makes 


flour mills. 


MIDDLE WEST 

The Tool Steel Gear & Pinion Co., Carthage, Ohio, has had 
plans prepared for the erection of an addition to its manufac- 
turing plant. 

_The Rex Motor Co., Detroit, Mich., recently _incorporated 
with a capital of $75,000, will locate a plant at Ford, Detroit, 
Mich., for the manufacture of motors. 


Frank Edwards, Bloomington, IIL, 
garage 50x100 ft. at Lee and Front Sts. 


The Barco Brass & Joint Co., Chicago, Ill, has purchased 
and will equip a four story and basement factory building. 


Cuba City, Wis., will 
to cost $10,000. 


OF THE 


will erect a one-story 


Heim Bros., erect a machine shop 


and garage, estimated 


WEST MISSISSIPPI 


Schroder Bros., Wellman, lowa, will erect a two-story ga- 


rage, 60x100 ft. O. H. Carpenter, Phoenix Bidg., lowa City, 
Iowa, is preparing plans. 
W. M. Ball, local agent for the Kissel Kar, Fargo, N. D., 


will erect a two-story garage, 63x300 it. 
WESTERN STATES 


Wash., 
for the 


The 
plans to 
manufacture 


Frank A. Grant, Wright & Callender Blidg., 
Calif., plans to erect a commercial garage and machine shop 
at Grand Ave. and 18th St., Los Angeles. The building will 
be 65x125 ft., and is estimated to cost $8000. William F. Durr, 
San Pedro, is the arch. 


Raymond Foundry & Machine Co., Raymond, 
erect an addition to its plant to be used 
of the Selby gearless clutch. 


Los Angeles, 


Bruce E. Winkler, Maricopa, Calif., who recently patented 


a tool for gripping sucker rods and cables for use on oil 
wells, is planning the erection of a plant at Maricopa for 
the manufacture of his invention. 


and machine shop of 
$3000. 


Fire, Dec. 11, destroyed the garage 
W. J. Bradbury, at Portola, Calif. Loss, 


Fire, Dec. 23, destroyed the building of the San Pedro 
Foundry & Machine Co., San Pedro, Calif. Loss, $18,000. 
The Board of Public Works, San Francisco, Calif.. will 


receive bids until Jan. 7, for furnishing machine-shop equip- 
ment for the Geary St. municipal car barns. F. J. Churchill 


is secretary. Noted Dec. 
CANADA 
The Union Twist Drill Co., Derby Line, Vt., will erect a 
factory on the Canadian side of the town. Frost & Cham- 
berlain, Slater Bldg., Worcester, Mass., are preparing the 
plans. 
The Dominion Chain Co., Ltd., Ellen Ave., Niagara Falls, 


Ont., will erect an addition to its plant for the manufacture 
of dredge chains. 


NEW ENGLAND STATES 
The Lunn & Sweet Shoe Co., Auburn, Maine, manufacturers 
of shoes, will add four buildings to its plant. This will give 
the plant a daily capacity of 10,000 pairs of shoes. 


J. W. 
and will erect a 


Lewiston, Maine, has 
and a bobbin plant. 


Thompson, 
box 


purchased a site 


Fire, Dec. 22, destroyed the plants of the Perfection Flour- 


ing Co. and the Perfection Overgaiter Co., and the barns of 
Burlington Traction Co., Burlington, Vt. Loss $40,000. 


Fire, Dec. 25, damaged the plant of the A. E. Little & Co.. 
Lynn, Mass. Loss, $100,000. 


Carl Wietz, 105 Eliot St., Boston, 
story addition to his sausage 
The estimated cost is $15,000. 


Mass., 


will erect a 
factory at 


Somerville, 


one- 
Mass. 


Fire, Dec. 24, destroyed the wood-working machine 
of George C. Bridges, Warren, Mass. Loss, $1500. wom 


The Huber Ice Cream Co., Bridgeport, Conn., has ‘ 
the contract for the erection of a two story brick a. 
54x90 ft., on Seaview Ave. and Eagle St. Noted Dec. 11. wa 


The Beacon Mfg. Co., New Bedford, Conn., mar fs er 
cotton blankets, will erect a mill, 365x426 ft. The building 
will be one story, and constructed of brick. 


shop 
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something in the way of simple research work if he will; 
and if he will make record of the results of any experi- 
ment, however simple, then carefully analyze that result 
to discover the facts, and record the conclusions as well 
as the methods by which the results were obtained, he 
has performed research work and has gained real informa- 
tion and experience in his particular line of business. 

It is the record of a test or experiment that is of value; 
put it into the simplest possible form that will cover the 
whole circumstances and the results, then file it where it 
can be readily found when needed. 

For example, a manufacturing concern had a large 
amount of heavy crating to do, and the holding quality 
of the nails used was an important matter. A salesman 
‘ame in with nails treated with a compound claiming 
that they would hold twice as much as untreated nails of 
the same size and length. This did not seem reasonable 
to the man in charge of the crating, so he took a piece of 
plank, nailed it to the overhead beams in the shipping 
room with ordinary nails, loaded it until the nails pulled 
out, then weighed the load. Then he nailed up the plank 
with the same number, size and length of treated nails 
and loaded it again. The salesman’s statements were 
proven true, information was gained and the crates were 
made stronger. That was just as truly research work as 
though the experiment had been made on a testing ma- 
chine with one nail driven into a piece of wood and its 
holding power reported to the smallest fraction of a 
pound. 

A great deal of valuable information on everyday sub- 
jects can be accumulated by means almost as simple, and 
it places a man in the position of knowing instead of 
guessing, or depending entirely on the records of what 
others have done. It also broadens his judgment and 
makes his opinion, when an opinion is all that may be at 
hand to go by, more valuable to himself and to others. 

In such ways the small shop and the individual can 
and should do a large amount of original work with cor- 
responding benefit. 

F. H. BuLLarp. 


Springfield, Mass. 
ES 
Labor-Saving Management and 
the Present 


Since reading the editorial on page 670, Vol. 39, I 
have been watching for another one on the subject of man- 
ufacturers looking for information on labor-saving man- 
agement. You know that when we feel that we need 
to retrench, we usually think of retrenchment as covering 
the earnest paring of expense accounts, absolute disap- 
proval of requisitions for new tools, requests for repairs, 
replacements, not to say increases, in shop equipment; 
in other words, a parsimonious tightening up of the purse 
strings. 

This is many times most unfortunate. But provi- 
dent manufacturers who retrench along the lines of elim- 
ination of waste of effort and time will not notice a change 
in weather ; it will seem fair weather to them all the time. 

Not only do I think that there is a possibility of good 
arising out of reduction in costs by the adoption of labor- 
saving management, forced by the new tariff; but it seems 
to me that if the new tariff forces the adoption of labor- 
saving management, there will in turn be engendered a 
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little better feeling between employer and employed, on 
account of the codperation found so necessary in modern 
labor-saving management. The adoption of this is usually 
accompanied by increased earnings on the part of the 
employed, which naturally makes him assume a little dif- 
ferent attitude toward things in general; and as reducea 
costs and greater earnings can only be brought about by 
the men, everybody gets better acquainted and we ap- 
froach nearer a basis on which we can bargain amicably. 
It is claimed by some (perhaps they are too radical) 
that in modern scientific management is to be found the 
solution of our labor troubles. Without expressing an 
opinion as to whether this is so or not, I do not feel any 
hesitancy in saying that where the principles of labor- 
saving management are thoughtfully and carefully ap- 
plied, there is an improvement in feeling; and perhaps 
the broader field of application, which will be opened up 
by the new conditions will help quite a little toward the 
solution of our problems. 
F. G. Copurn. 
Philadelphia, Penn. 
& 
Tool for Press-Tool Setters 
Referring to the article on page 578, Vol. 39, by C. W. 
Hinman, on the above subject, no doubt the tool helps to 
eliminate the danger to the tool setter, but is, in my 
opinion, rather clumsy. To avoid the bar work on presses, 
our chief foreman had a large handwheel fitted, which 
has proved a satisfactory addition both for safety and 
convenience of setting. 
W. J. Bitton. 
London, England. 
Special Vise Jaws 


With reference to the letter on “Special Vise Jaws,” 
on page 999, Vol. 39, a similar jig was made some time 
ago using oil instead of the cone-pointed pins. The holes 
were in this case plugged with threaded plugs. 
errr} No hard clamping of the work 
was needed, as this arrangement 
gave an easy adjustment. The two 
clamping pins were a snug fit in jaw, 
no other means of preventing leak- 
age being necessary. Oil leaking ou! 
can easily be replaced through one 
of the holes on top. 

Heavy pressure or short clamping 
pins being necessary, pins like th 
one shown herewith could be used. 
Water, being less elastic, might be preferable to oil. 

The employment of oil- or water-operated clampin 
devices should, in some cases, be advantageous. 

W. HEeInzMann. 
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Hoboken, N. J. 


At the recently held International Exposition of Safety 1 
long list of manufacturing concerns was awarded prizes, 
the shape of medals, for the work done in the way of re- 
ducing the opportunity for accident in the plants. The wor 
of the following firms, to whom prizes were awarded, is 
probably known to a large number of our readers: Ediso” 
Storage Battery Co., General Electric Co., Westinghouse Ele: - 
tric & Mfg. Co., Benjamin Electric Mfg. Co., Brown « 
Sharpe Mfg. Co., Corbin Cabinet Lock Co., Julius King Optical 
Co., Zeh & Hahnemann Co., The Bristol Co., The Allen Mfg. Co. 
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Machine-shop employees are usually hired in a most 
haphazard fashion. The labor bureau, or hiring depart- 
ment, often comprises a large room, or section of the shop 
yard, in which applicants gather. From’ this place they 
pass one at a time into the office of the man who hires and, 
after a few most general questions, are either rejected, 
accepted or placed on a waiting list. No attempt is made 
to rate the men according to experience or fitness for the 
work for which they ask. The snap judgment of the man 
who looks them over is the final decision. The resulting 
injustice is easily seen. Good men who would welcome 
work and whose services would be of value to the firm 
may be rejected merely because they fail for some minor 
reason to make a favorable impression. Inferior men, 
who are no source of strength to the shop force and who 
will finally be discharged or leave from a realization 
from their own failure, may be hired simply because they 
happen to “hit the boss right.” 

That this condition is being realized is shown by the 
discussion given to the matter of vocational guidance and 
the selection of workmen; but much that is being done 
along this line is as silly as the use of the methods of 
phrenology. This attempt we are gratified to say has 
met with the failure that was its due and has been aban- 
doned. 

In contrast to all this, is the careful method of rating 
applicants for physical and trade qualifications in use in 
United States navy yards and clearly and happily pre- 
sented in this issue by Naval Constructor J. A. Furer. 


B 


Great Britain, Germany and the 
San Francisco Exhibition 


The decision of Mr. Asquith, the British Prime Min- 
ister, not to receive a deputation which would have urged 
official participation at the San Francisco exhibition by 
Great Britain, confirms general anticipation in that coun- 
try. Of course, it does not prevent individual British par- 
ticipation any more than the similar decision reached by 
Germany prevents individual German exhibits. The 
refusal carries with it nothing of political significance. 
There is absolutely no feeling in Great Britain as regards 
Panama Canal dues. England has always been confident 
not only in her own right but also in the sense of justice 
of the United States. As we have indicated before, these 
exhibitions are being judged in Europe purely from their 
economic aspect. Both Great Britain and Germany have 
had now an extensive experience, and the German Minister 
of the Interior, when the matter came up for reconsider- 
ation lately, definitely stated that as a result of this ex- 
perience, German industry, as a whole has come to regard 
exhibitions as a snare, adding that it had no interest in 
the Panama exhibition. Even the Ballin independent 
committee formed to organize a German section has been 
dissolved. 

In the United Kingdom many public men have asso- 
ciated themselves with the movement for official partici- 


pation, and although the outlook is not particularly 
bright, there is still a chance that Great Britain may be 
represented, despite the fact that Mr. Asquith’s decision 
was that of the Cabinet after deliberation. Still many 
British members of parliament of all shades of political 
opinion have expressed themselves in favor of official 
action, and it is more than probable that a special com- 
mittee will be formed to raise the question definitely in 
the House of Commons when parliament reasembles— 
unfortunately not until the new year is well on the way. 
There will, however, still be time, for the estimates pre- 
pared in Germany of periods necessary for transport and 
preparation are not accepted in Great Britain, who thinks 
she can do better. There is the further suggestion that 
British exhibits at San Francisco, instead of returning 
direct, could be sent on to. the Winnipeg and Toronto 
exhibitions of the following year, that is, of course, as- 
suming that Canada would wish to have a second shot at 
them. 

Many of the leading firms in Great Britain have ex- 
pressed their disappointment at the present official posi- 
tion, and will continue to press for a revision, although 
hope is really of the slightest. In the words of Sir Ed- 
ward Grey, Secretary of State for Foreign Affairs, the Brit- 
ish government last August came “to the conclusion that 
they would not in present circumstances be justified in 
asking the country to incur the heavy expenditure which 
they find would be necessary in order to participate in 
the exhibition at San Francisco on behalf of the United 
Kingdom. The decision was based on the estimate that 
an adequate participation in the exhibition would require 
an expenditure which parliament must be asked to vote 
of over a quarter of a million ($1,250,000), and that this 
would be quite out of proportion to any commercial ad- 
vantages that are likely to result.” All thoughts of any 
kind of personal or political ill-feeling to the United 
States should definitely be put out of mind. For no other 
country in the world would anything like such an effort 
be made to reverse an official decision, reached after great 
deliberation and systematic inquiry on the spot, not to 
take part. Great Britain as a whole is heartily tired of 
these exhibitions except as scurces of amusement. They 
are not regarded seriously at all. As to San Francisco in 
particular, many of us will think that a mistake has been 
made, but there is no ill-will. 


* 


Buying Machines Which Are 
Properly Guarded 


The increased activity of factory inspectors in many 
states is making itself felt in the safeguarding of all 
kinds of machine tools. And while this affects the user 
more than the maker so_far as the present is concerned, 
it is sure to work back to the builder at no distant day. 

There are many cases today where the way in which 
a machine is guarded has an influence on its sale and this 
is bound to increase as the inspection becomes more strict 
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and more uniform. The putting on of guards after a 
machine is installed is not always easy and is very apt to 
be unsightly. The annoyance of this is forcing users to 
look at the machines they buy more critically, and to de- 
cide in favor of those which meet the requirements of 
factory laws in the different states. 

The guarding of gears is not usually a difficult proposi- 
tion, but the housing in of beits to a height of four or 
six feet from the floor is not always easy and may call 
for a change in design before it can be successfully ac- 
complished. It may even exert quite a strong influence 
over the adoption of the individual motor drive, quite 
aside from the other and perhaps larger questions of first 
cost and output of machines. 

The time seems to have arrived when machine builders 
will do well to acquaint themselves with the factory laws 
of the different states and make the machines fit these 
requirements instead of requiring additional guards when 
put into use. The varying laws in the different states 
make this far more difficult than is necessary. But the 
machine makers who can supply machines ready to go to 
work without additional guards, will be certain to re- 
ceive careful consideration from the users in states where 
laws are rigidly enforced. 


& 


Trade Training im the Navy 


During the summer announcement was made that the 
Secretary of the Navy, Mr. Daniels, was working out a 
scheme to teach every enlisted man in the navy a trade. 
The plans have been undergoing development since that 
time. The arrangements for classroom instruction at the 
naval training schools have been extended and improved, 
and as rapidly as possible each of the war vessels will have 
2 classroom prepared on board. This will be arranged as 
a reading and writing room for the use of the enlisted men 
at such times as classes are not being held. When the 
scheme is fully in operation, every enlisted man will be 
given an opportunity to select the trade that he prefers 
that can be taught on shipboard. He will then be given 
instruction during his enlistment to make him proficient. 
Classroom instruction in the simple branches of education, 
reading, arithmetic, writing and geography, will be given 
to those who need it, and upon this elementary foundation 
the teaching of the trade will begin. 

That the idea is acceptable to the young men in the 
navy, and to their parents and guardians, is shown by the 
increase of enlistment since the summer. On Jan. 1, 
1913, the total number of enlisted men in the navy was 
46,607. On July 1 this had been increased to 47,911, and 
on Dec. 17 the figure was 50,718. Many letters have been 
received by the Secretary from parents asking if it is 
true that the young man who enlists on shipboard will 
be given an opportunity to learn a trade. The replies are 
most emphatically in the affirmative. 

It is impossible to compel a man to learn a trade, but 
the conditions are being so shaped that it will be advis- 
able and much to a man’s self interest to take up the study 
that is to be offered on shipboard. 

This movement must not be understood as something 
entirely new in idea. There has always been an oppor- 
tunity for enlisted men to learn on shipboard if they 
had the willingness to do so. But this is the beginning 
of a carefully arranged systematic plan whereby every 
enlisted man is given the opportunity to receive both class- 
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100m instruction and trade instruction during his enlist- 
ment. The advantages both to the man himself and to 
the public are evident. 


cS 


Flexible Methods 

We have all come across peculiar conditions in machine 
shops which were attributable to a system. We have seen 
a machine tied up waiting for some alterations to be made 
which could only be done by having a certain form of 
order signed by one certain foreman. Should this fore- 
man be in some other part of the factory it was necessary 
to wait until he could be found to sign the repair form. 

There are shops where the order for every small tool, 
a file or a cape chisel, must be signed by the superintend- 
ent. Should he be out of the factory or in the office with 
the manager, workmen must wait or while away their time 
(usually wasting it away) until the superintendent can 
be seen. 

We have all seen shops where time is wasted because 
certain forms and orders must be observed to take out 
tools or return them to the tool-storage room. 

In them we usually find much bustle, which must not be 
taken to mean production. Methods and system, to be 
practical, should be flexible, not anything of a cast-iron 
order. The method must assist in transacting business 
or doing work. When anything interferes with production 
it must be modified, even if after the change its original 
form cannot be recognized. 

We have recently been through one of the largest fac- 
tories of its kind in the country. In this shop machines 
of both a high grade as well as a lower order are made. 
This condition often tends to cause confusion, for when 
ii is convenient to systematize a high-class product this 
may conflict with the cheaper one. 

Yet the methods are such that no machine part, no 
matter how small, can be taken out of stock or placed in 
stock without a record being made of it. But no em- 
plovee is made to feel that this encroaches on his liberty 
of action; it is not a straight-jacket affair. On the con- 
trary, it is something which is woven and interwoven 
into the fabric of the business, but so flexible that one is 
never conscious of its pressure, for at all times it is help- 
ing, never hindering, production. We see no wasting of 
time and waiting either for tools or parts. Each employee 
in authority from the manager down is in perfect con- 
trol of the department over which he is in charge. 

The production and conduct of his men are unde7 the 
immediate supervision of each executive; hence, repair: 
or needed parts are ordered by the department head where 
they are needed. This means that inquiry and wait ar 
unnecessary as the foreman is at all times acquainted wit! 
the requirements of his own department. 

Another important feature is that each foreman ha 
under his training an assistant foreman whose duties i 
is to know quite as well as his superior the conditions ¢ 
his department. Hence, should any or all foremen be 
called away, say to a factory meeting, there is no tic 
up in the shop’s production. The assistants of each de 
partment can and do step into the positions vacated an: 
they know how to handle the situation. 

These methods here used are sensible, helping all, hin- 
dering none, flexible enough to meet every emergney, y¢ 
strong enough to hold production up to a high standard of 
quality and quantity. 
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Plain Grinder 


The halftones show a plain grinder, recently developed 
by the Brown & Sharpe Manufacturing Co., Providence, 
R. I. It is essentially a manufacturing machine for 
grinding spindles, shafts, rolls, ete., either straight or 
taper, rapidly and accurately on dead centers. 

The machine is driven by a single countershaft running 
at a constant speed, all the changes of speeds and feeds 
being quickly and easily made within the machine. It 
can be readily adapted to the application of a motor drive. 
This type of drive permits of the complete separation of 
all speeds and feeds, making it possible to obtain a cor- 
rect table feed for any work speed; thus, when it is de- 
sired to remove stock rapidly, a slow speed and fast feed 
are available. Any of the changes of feed or speed of 
work can be made without stopping the wheel, work or 
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necessary expenditure of time. The handwheels and lev- 
ers for controlling the various movements of the machine 
are placed conveniently at the front. 

The wheel spindle is hardened, ground and lapped 
and runs in adjustable self-aligning phosphor-bronze 
boxes. The different wheel speeds are obtained by in- 
terchangeable pulleys mounted on the wheel spindle. The 
slack of the driving belt is taken care of by an idler pulley 
which runs in brackets swung from the countershaft and 
applies a constant tension to the driving belt, so that it 
can in no way influence the action of the cross feed. The 
support of the wheel stand is rigid, extends to the floor 
and forms part of the base of the machine. 

The transverse movement of the wheel stand is ad- 
justed by a handwheel on the front of the machine, grad- 
uated to read to thousandths of an inch on the diameter 








Fia. 1. 


table and both work and table feeds are started and 
stopped by a single lever located on the front of the ma- 
chine. The changes of speeds and feeds re indicated by 
i dial located on the front of the machine. 

The design of the cross-feed mechanism insures ac- 
curacy and after adjustments are made, the machine re- 
juires practically no care on the part of the operator. 

Suitable protection is provided for the working parts. 
Dust caps protect the spindle bearings and the ways of 
the wheel stand and bed are always covered. Nuts, bolts 
and screws needing frequent adjustment are hardened. 
The ways of the bed are self-oiling. 

The arrangement of the working parts insures com- 
pactness, ease and quickness of manipulation without un- 








Front AND REAR VIEW OF PLAIN GRINDER 





Fia. 2. 


of the work. A fine hand feed can be obtained by using 
the automatic cross-feed dial and pressing the thumb 
latch to correspond to the adjustment required. A posi- 
tive stop is provided. Provision is also made for a quick 
movement of the wheel stand for the purposes of lubrica- 
tion or adjustment when setting the wheel to the work. 

The automatic cross-feed is advantageous in grinding 
a large number of pieces accurately to size, as it greatly 
increases the production and does not require the atten- 
tion of a skilled operator. It is regulated by the simple 
pressing of a thumb latch, that sets the feed for the re- 
quired size. The feed can be set to give the full amount 
at one end of the table travel or part at one end and part 
at the other. It is automatically thrown out when the 















work is finished to the size for which the mechanism is 
set. 

The swivel table rests on a sliding table and turns on 
a hardened central stud. It can be set at an angle to the 
ways; by this arrangement, tapers can be ground without 
throwing the head- and footstock centers out of line. The 
adjustment is made by means of a screw at the end of the 
table and a seale indicates the position. 

The variable-speed mechanism shown in Figs. 3 and 4 
consists of multiple friction disks, located in the rear of 
It furnishes a wide range of table feeds 
and work speeds. Very slight changes of feeds and 
speeds are available. To obtain these it is necessary only 
to move the levers to the required position indicated on 
a dial, which is located on the front of the machine. A 
lever on the front provides means for starting and stop- 
ping both the table feed and work speed independent of 
the spindle speeds. 

The travel of the table is automatic and is entirely 
independent of the speeds of the work and wheel. The 
changes of table feed are indicated in inches per min- 
ute by the dial on the front of the machine and are 
obtained by the movement of the corresponding lever. 
A series of fast feeds for roughing and a series of slow 
feeds for finishing are provided and changes from one 
series to the other are obtained by means of a lever on the 
front of the machine. The travel of the table is con- 
trolled by adjustable dogs, operating against the revers- 
ing lever. The dog brackets slide upon a rack on the 
front of the table and are held in positicn by a spring 









the machine. 
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Fic. 3. VARIABLE-SPEED CAsE OF PLAIN GRINDER 
latch that engages the rack teeth and prevents the dogs 
slipping. The dogs can be raised and the table run be- 
yond the reversing points without disturbing the adjust- 
ment. They readjust themselves and prevent the table ac- 
cidentally running beyond the reversing points and in- 
juring the work. Provision is also made for fine adjust- 
ment. 

The reversing mechanism is rigid and accurate and per- 
mits of work being ground close to a sheulder. By the 
pressing of a lever at the rear of the table handwheel 
at any time during the table travel, the feed is stopped at 
the reversing point. The table handwheel is automatic- 
ally .disconnected when the power feed is in use. 

The headstock slides on ways on the swivel table and 
is clamped in position by a iever. The spindle is held in 
position in such a manner that it becomes practically an 
integral part of the headstock. The work speeds, which 
are independent of the table feeds and wheel speeds, are 
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indicated on the dial in revolutions per minute, and are 
obtained by the movement of the corresponding lever. 

The footstock also slides on ways on the swivel table 
and is clamped in position by a lever. The spindle is 
hollow and the hole has the same taper as that in the 
headstock spindle. The spindle is protected from water 
and grit, and can be quickly operated by a lever. A de- 
vice for receiving the carbon-point holder is perman- 
ently attached to the footstock, thus allowing the wheel to 
be trued up without removing the work, 
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Fic. 4. INTERIOR OF VARIABLE-SPEED CASE 


The backrests furnished with the machine are univer- 
sal in all their movements and capable of the most deli- 
cate adjustments. They are for supporting long, slender 
work or splined shafts. 

The base is hollow and fitted with shelves as.a closet 
to receive small tools and accessories. It rests on three 
points, thus providing for any irregularities in the floor- 
ing and preserving the alignment of the machine. An oil 
rim, cast around the foot of the bed, serves to catch any 
oil or water. 

Wet grinding is amply provided for. The tank is cast 
in the frame and the pump consists of a simple fan re- 
volving in a case; this furnishes an abundant supply of 
water. The fan revolves in a horizontal plane and is 
immersed ; by this method the pump is constantly primed 
and no packing is required. Water guards and pans pro- 
tect the floor and return the waste water to the settling 
tank and pump. The wheel guard is heavy and of such 
form as to catch the spray and waste water from thi 
wheel. 

This machine is at present built in two sizes, swinging 
6 in. diameter by 20 in. in length and 6 in. diameter b) 
32 in. in length. These machines are respectively known 
as the No. 10 and No. 11 plain grinders, 
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Micrometer Caliper and Screw 
Gages 


The illustration represents a line of calipers and screw 
gages recently developed by the Reed & Prince Manufac 
turing Co., Worcester, Mass. 

The tool A is a template gage which is adjustable. 
It is made with a fitting pin B, which keeps the gage in 
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lienment. When it is desired to adjust the gage this 
- done by peening the outside of the loop end. 

\t C is shown a solid template gage which is made 

th an upper hole, the diameter to which the stock 
-hould be made when it is desired to roll the thread. The 
ole at the right of the threaded one is used to test the 

wk when the thread is chased or cut. The gage D 
< a limit thread tool. The lower anvil is made to suit 
the contour of the thread to be tested. 
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CALIPER AND GAGES 


In the upper jaw are placed two hardened pins which 
are set, the outer one as a go diameter, the inner a not- 
£0. 

The lower view is of a screw-thread micrometer. It 
will be seen that the lower anvil is fixed and thus any 
chance of error owing to any wear which might be caused 
hy a revolving anvil is avoided. The tools are made so 
that one micrometer will take a range of threads; the one 
shown will cover 8 to 13 threads per inch. 


=, 


Double-Crank Single-Action 
Press 


The illustration represents a series of double-crank 
single-action presses of various widths between columns 
ut all exerting the same pressure, 300 tons, recently de- 
‘eloped by the Ferracute Machine Co., Bridgeton, N. J. 

These presses are equipped with side punches, as shown, 
ntended for shearing off.stock before or after it has been 
\orked in the main press, punching holes or slots, and the 
ke. 

The shaft is a high-carbon steel forging having a diam- 

er of 814 in. at the journals and 10 in. at the cranks. 
‘The standard stroke is 3 in., but the presses are designed 
or any stroke up to 24 in., the illustration representing 
* press having the maximum stroke. The ram adjust- 
tment is 4 in., the height from bed to ram at the top of the 
‘tandard stroke and adjustment is 24 in. 

The press contains a combined friction clutch and 
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DouBLe-CRANK SINGLE-ACTION Press WITH SIDE PuNCH 


brake by means of which it may be started or stopped at 
any part of the stroke. The ram is adjusted by means of 
a wormshaft connected by gearing to the pitmans, the 
action on which is simultaneous. 

% 


Safety Tapping Chuck 


A special feature of the tapping chuck shown is the 
absence of projecting parts or screws, thus securing ad- 
ditional safety for the operator. 
Hand adjustment is made possi- 
ble by a slow-tapered friction driv- 
ing arbor. 


In locking the tap the friction 
is set fairly tight by screwing up 
on the upper outside shell. When 
starting to tap the friction is re- 
leased so that it rotates freely and 
is then screwed up on the outside 
shell until the required amount 
of friction is obtained to drive the 
tap. This permits a hand adjust- 
ment, designed to eliminate tap 
breakage. 

This attachment is made in two 
sizes, with capacities from 0 to ys 
and 5 to 7 in., by William L. 
Procunier, 208 N. Fifth Ave., Chicago, Tl. 
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Sarety TAPPING 
CHnuck 


Drawn-Steel Pipe Insulators 


A line of drawn-steel insulating pipe couplings, or as 
they are called in the trade, insulating joints, has re- 
cently been developed by the Wirt Co., Philadelphia, 
Penn. Such insulators were originally made of cast iron 
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or brass and later of malleable iron. The drawn-steel 
shell is inwardly flanged and corrugated to give a grip 
on the pipe tongs or wrench. The insulation is of the 
nature of artificial stone, molded in place and subsequent- 
ly hardened. 


* 


Rotary-Type Surface Grinder 


The illustration shows a high-duty surface-grinding 
machine built by the Heald Machine Co., Worcester, 
Mass., for the rapid and accurate finishing of flat sur- 
faces on parts within the capacity of the machine. 

The machine is self-contained, receiving its power from 
a single belt directly to the main line. The grinding is 
done by the periphery of a wheel 14 in. dia. by 114 in. 
face. 

The wheel spindle is large in diameter, hardened and 
ground, runs in adjustable phosphor-bronze bearings pro- 
vided with suitable means of lubrication and with adjust- 
ment for wear. The belt pull is downward, which, added 
to the weight of the wheel slide, prevents the wheel from 
lifting under heavy cuts, further contributing to large 
production and extreme accuracy. 

A 12-in. or 16-in. magnetic chuck for holding the work 
is regularly furnished as standard equipment, but if the 
work to be ground can be held in chucks of other types, 
or by special fixtures, they can readily be substituted. 
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RotTary-TYPeE SuRFACE GRINDER 


Angular adjustment to the chuck or work spindle is 
provided for grinding concave or convex surfaces, a fea- 
ture also valuable for correcting any disalignment that 
may take place. The work is fed to the wheel by elevating 
the chuck. This is accomplished by means of a screw 
and handwheel having a graduated dial reading in thou- 
sandths of an inch. Automatic vertical feed to the chuck 
can be finished at additional cost when specified. 

The machine is regularly equipped with pump, tank, 
water guards and all connections for wet grinding. A 
supply of water under the control of the operator is de- 
l:vered at the grinding point when needed. Guards thor- 
oughly protect the operator and keep the water off the 
floor and out of the bearings. 
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Every operating lever and wheel is within easy reach of 
the operator from the position he naturally assumes when 
handling the work. 

While the actual diameter that can be ground is 16 in., 
the machine will swing 22 in., thereby making it possible 
to handle parts that have projecting surfaces beyond the 
actual diameter that can be ground. The thickness of 
work that can be handled is 41% in. with full diameter of 
wheel; thicker work up to 7 in. can be handled by using 
a smaller wheel. The vertical adjustment of the chuck is 
7? in. Six chuck speeds are provided, instantly available 
without stopping the machine. Arrangement is made to 
feed the wheel across the work by either hand or power. 
On narrow work the hand feed is especially rapid and 
satisfactory. The power feed has three different speeds 
for each work speed, each of which is automatically re- 
versed. 

a 
Variable-Speed and Reversing 
Attachment 


In the attachment shown the knurled lever and knob 
provide three speeds forward and a reverse for tapping. 
The direct speed is the same as the spindle speed, the in- 
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VARIAPLe-SreeD ATTACHMENT 


termediate about two and one-half times faster than th: 
direct speed and the high speed is about five times faste1 

There are no sliding gears, the transmission bein; 
effected by two hardened and positive-acting clutches. A! 
gears are hardened steel and all bearings are bushed, tli 
main four bearings with special cast iron and the loos 
gears with phosphor bronze. 

The spindle of the attachment is furnished with a No. : 
Morse taper hole or a stub arbor for any style of chuch 
The attachment, not including the shank or chuck, is 
in. in length, and if desired is furnished with a chai: 
instead of a rod arm to prevent revolving. It is a recen 
addition to the line made by the McCrosky Reamer Co., 
Meadville, Penn. 
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Alligator Pipe Wrench 


The type of wrench shown requires little explanation 
as to design and construction. The principle on which 
he jaws grip will be immediately apparent. The slot ir 
‘he handle acts as a spring lever. When the jaws are laid 
on the work and pressure is exerted on the handle, the 
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ALLIGATOR PrprE WRENCH 


hack jaw presses against the head of the wrench and the 
force of the spring slot acts as an increasing pressure on 
the jaws and teeth. It will be realized that the grip 
of the wrench automatically adjusts itself to the strain re- 
cuired in turning the work. 

This wrench is made in a number of sizes by the Shaw 
Propeller Co., Boston, Mass. 


. 
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Rolling Mills 

The illustrations show two new cold-rolling mills, de- 
veloped by the Standard Machinery Co., Providence, R. T. 
The one shown in Fig. 1 is known as the No. 6 mill and 
has chrome-alloy steel rolls 8 in. diameter with from 6 to 
14 in. face. The rolls run in roller bearings which great- 
ly decrease the friction. The controller is within easy 
reach of the operator. This method of control allows the 
operator to start in with heavy stock and vary the speed 

required. 
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In Fig. 2 is shown the No. 7 mill. In it the rolls are 10 
in. diameter by from 8 to 18 in. face. Rolls 11 in. diam- 
eter can be accommodated by the regular housings of 
this machine. 

& 
Multiple-Spindle Cylinder Bor- 
ing Machine 

This machine is provided with a cross-adjusting table 
so that it can be used for milling the ports in Knight 
engines and sleeves, as well as for the boring operations 
on these parts. In the construction of the head it is aimed 
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MvuLtir_Le-SpPInDLE Bortinc MACHINE 


to secure a degree of accuracy that makes grinding un- 
recessary even in Knight engine work. 

The machine is arranged with a right-angle drive, 
shown in the halftone, or parallel drive, as desired. The 
pilot wheel is set in front or at the right if the type of jigs 
used makes this preferable. This machine is a late prod- 
uct of the Moline Tool Co., Moline, Il. 





























Fig. 1. No. 6 Rottrne Mitty 


. 7 Rotitrmne MILL 
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Pressed-Steel Pipe Union with 
Bronze Seat 


A pressed-steel union suitable for heavy as well as light 
work, has been made a recent product of the Rockwood 
Sprinkler Co., Worcester, Mass. It is made from deep 
drawing steel and therefore has the same coefficient of ex- 
pansion as steel pipe. 

The union has two ground bronze seats, clinched into 
place by such enormous pressure in a toggle press that 
they are densified and practically welded together. This 
densification of the bronze ball joint is aimed to be an 
extra protection against corrosion at that point. 

The union is also sheradized after threading and pre- 
vious to grinding. The nut of the union 1s so ribbed 
that in tight places, where it might be impossible to use 
a wrench, any flat instrument with a hammer is sufficient 
means to tighten or loosen it. The nut is also so slotted 
across the faces of the internal thread that by applying a 
few drops of kerosene all the surfaces of all the threads 
may be readily reached. 
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Drilling, Reaming and Facing 
Castings 


By Grorce 8. Knapp 

A drilling, reaming and facing job and the special 
tools required are shown herewith. The hole A was drilled 
and reamed 0.874 to 0.875 in. in the regular way, with 
slip bushings, but the casting was such that it was im- 
possible to pilot the drill for the hole B. A special drill C 
was therefore made to pilot in the hole A, as close as pos- 
sible to the work; the hole was then reamed 0.749 to 0.75 
in. with the reamer D, which was piloted in the station- 
ary bushing above and the special facing cutter below. 
When this operation was finished the facing cutter £ 
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was picked up by the tool F and the boss faced and coun- 
tersunk. 

This cutter was picked up and driven by a C-washer G, 
which was lipped over the flats on the bar at H and on 
the end of cutter £. 

Fig. 2 shows two views of the C-washer. Small plung- 
ers at X keep the washer in place while the cut is be 
ing made. At K is shown a section of the casting being 
machined, directly opposite the hole B, demonstrating the 
impossibility of machining it from that side. 

At Fig. 3 is shown a double spot facing tool used 
on the same job, at A is a sliding stop shown in its po- 
sition when the tool is at work. This can be moved back. 
allowing ample room to insert or remove the cutter bar. 
This bar is fitted with a quick and easily adjusted stoy 
collar and nuts. A collar B is bored large enough to slide 
over the top of the threads and a pin C, pressed into 
the collar, projects into the slot D in the bar, prevent- 
ing the collar from turning. This makes the nuts inde- 
pendent of one another and setting can be done with the 
fingers. A spanner wrench is used to jam the nuts tight. 
The cutter is held in place and driven by means of a pin 
F projecting into the slot F in the end of the bar. 

A combined rough- and finish-boring and facing tool 
is shown in Fig. 3. This is piloted in the hardened 
bushing above and the reamed hole below. The blades A 
are set far enough back to allow the roughing blades B 
to pass through clear of the hole before the finish blades 
A start to cut; this allows the casting to spring back 
into line, in case it has been crowded out of place. 

The cutter C faces the lower boss at D, the distance 
to this face being regulated by the stop collars 2. A col- 
lapsible facing tool is shown in Fig. 5; the sliding stop 
is moved back to allow clearance for the insertion of the 
tool which rests on the shoulder B. The chuck is then 
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run down and connected, in doing so it shifts the plunger 
}) to the position shown, causing the cutters G and H 
to spread. Two angular keys # and F are milled on the 
end of the plunger D, fitted to angular slots in the cut- 
ters, one in the cutter G and one in the cutter H ; thus 
siuy vertical movement of the plunger D will move the 
cutters G and HA in or out of the holder. 

The stop A is then placed in the position shown and 
the boss faced, after which the chuck is lifted off, re- 
leasing the pressure on the end of the plunger D, and 
ailowing the spring to lift; this in turn draws the pro- 
jected ends of the cutters G and H within the diameter 
of the hole, allowing the tool to be removed from the jig. 
The amount faced off is regulated by the contact of the 
stop collars J with the stop A. 

& 
Taper Keys for Flywheels 
By A. J. Drews 


It has always seemed strange to us that flywheels on 
small] gasoline engines and similar machinery should be 
generally put on with a straight fit rather than a taper fit. 
A method that is in general use is sure to have its ardent 
admirers, who can see nothing but its simplicity, which 
is about the only commendable feature it can boast of, 
and who overlook entirely the unsatisfactory service that 
the method gives. 

The difficulty of making a straight fit so that the wheel 
will stand up in service and still be easily removed is 
greater than may at first appear. A light press fit and a 
well fitted key will, no doubt, fulfill the first conditions, 
but let the engine be in service about a year and then try 
to remove the flywheel, usually the head of the key will 
come off at the first blow of the hammer, and then if the 
engine has a solid bearing and perhaps a timer gear be- 
hind the flywneel, it means drilling the key and rigging 
up a puller for the job. 

If the wheel was not well fitted at first, it will give evi- 
dence of that fact by slowly but surely working loose and 
knocking, which is annoying, and especially so should it 
happen miles from any repair shop when it means a 
long delay and a job for the repair man. After three 
or four keys have been fitted and shimmed up and finally 
discarded for the next one, it will be a surprise if the 
wheel runs anywhere near true at all. 

That has been our experience with straight-fit fly- 
Wheels. Some of the most tedious jobs have been taking 
off flywheels that were so loose that you could rock them 
on the shaft with the key in place, but still had cut and 
chafed the shaft so as to almost defy removal by any or- 
dinary means unless the shaft and wheel were taken out 
and the wheel pressed off. A feather key on the quarter 
is a good makeshift repair in a case like this, provided 
it is properly fitted, and if treated this way your wheel 
wil stay for a while at least, though it will seldom run 
true, 

All this trouble can be avoided by putting the wheel 
on with a taper fit instead of a straight fit. We have been 
fitting our engines that way and changing every one that 
comes into our hands whenever it was possible to do so, 
ad always with the same result, getting a wheel that 
runs true always, is easily kept tight, and, last but not 
least, can be easily removed should it become necessary. 
We use a taper of 5 or 10 deg. included angle, which 





AMERICAN MACHINIST 87 





works out perfectly. The taper is great enough for the 
wheel to be easily and accurately fitted, aud the nut will 
not draw so tightly that the wheel cannot be readily re- 
moved. Another advantage is in fitting the key, hardly 
any fitting is necessary, the only precaution is to be sure 
that the key does not touch the wheel on top, and is a 
nice, snug fit sideways. 


~*~ 


Bonus for Employees 


Following the practice of last year, the L. S. Starrett Co., 
Athol, Mass., at a recent meeting of its directors, decided 
to pay, as soon after the first day of January as practicable, 
to each person in the employ of the company on that date, 
a sum equal to 2 per cent. of the entire amount of wages 
paid to such employee during the year 1913, in recognition 
of faithful service. 


Method of Measuring Tapers- 
Erratum 


In Vol. 39, page 493, under the above title, where the article 
reads, “all that is necessary is two micrometers and a block 
1 in. square,” it should read “all that is necessary is a microm- 
eter, etc.” 





OBITUARY 











Herman Meinholtz, vice-president and superintendent of 
the Heine Safety Boiler Co., died in St. Louis, on Dec. 25. 
He was 46 years old and had been connected with the firm 
for many years. 


John H. Schumann, founder of the firm of Moller & Schu- 
mann Co., Brooklyn, N. Y., died at his home in that city on 
Dec. 31, aged 74. Mr. Schumann was a native of Manheim, 
Germany, and came to this country over 60 years ago, starting 
in the varnish-manufacturing business as a young man. Mr. 
Schumann retired from active management of the business 
four years ago when its complete management was taken 
over by his four sons. 


John Tracy Harron, president of Harron, Rickard & Mc- 
Cone, San Francisco, Calif., and a prominent figure in ma- 
chinery circles for many years, died on Dec. 16, after a very 
brief illness. Mr. Harron served his apprenticeship in the 
Union Iron Works, and soon thereafter entered the selling 
end of the machinery business by becoming associated with 
the former Parke-Lacey Co His success with this company 
was almost immediate and his advancement continued until 
he became vice-president and general manager. In 1901, o1 
the death of B. T. Lacey, Mr. Harron organized the partner- 
ship of Harron, Rickard & McCone, which took over the busi- 
ness. Under Mr. Harron’s guidance the business grew to 
large proportions and became most influential as machinery 
merchants in the Far West. Mr. Harron was 54 years of 
age and is survived by his wife and a son. 





PERSONALS 











W. A. Allen, formerly with the Carnegie Steel Co., has be- 
come associated with the R. D. Nuttall Co., Pittsburgh, Penn., 
with whom he will act in the capacity of commercial en- 
gineer. 


Charles Heisler, a machinist in the works of the West- 
inghouse Electric & Manufacturing Co., recently rounded out 
22 years’ service on one machine and further holds the re- 
markable record of having been late to work in the morning 
only once during this period of years. 


W. H. Schafer, for many years connected with the Cin- 
cinnati-Bickford Tool Co., and more recently works manager 
of the Rochester Boring Machine Co., has again become as- 
sociated with the former concern, with whom he will act in 
the capacity of special representative in connection with the 
selling organization. 
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Safety Device for Punch Press 
By B. Morcan 


I have seer’ in your journal on many occasions safety 
devices for use on power presses. I have one in use which 
I made myself, and which I think would interest your 
readers as it is simplicity itself. 
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The two views are self-explanatory, but the following 
details will give a little information regarding the con- 
struction. 

The lever A, Fig. 1, is made up from flat iron attached 
tc the ordinary tripping mechanism of the press; the foot 
pedal being detached. This lever is worked by the right 
hand. 

There is a locking lever B which works on a fulcrum, 
the large bolt immediately on the front of the press, and 
is brought back into its locking position by the spring (. 
This second lever is controlled by the left hand. 

The action is as follows: The operator works with his 
right hand on the lever A and feeds with his left, but he 
cannot actuate the machine because the lever B is under- 
neath A and must be moved with the left hand before 4 
can be actuated. Hence it is absolutely necessary to use 
both hands to control the machine. 

Over the fulcrum on the lever B is a guard made of 
sheet metal to prevent smal] stampings, punchings, and 
the like, from jamming the action of the lever. The 
whole of this device was made up in less than two hours 
by an apprentice and the cost is comparatively nothing. 


a 
Annealing Chains 


By Joun E. Sweet 


What happens to a chain in use that allows it to break 
under a certain load, which it will safely carry after be- 
ing annealed? The reply given off-hand to the satisfac- 
tion of most people is, “It crystallizes.” Has anyone 
stopped to question if this be true? Break the chain 
link; that particular link, at that particular place has 
a surface that looks crystallized. But is that particular 
link erystallized in any other part? I have never seen one 
that showed crystallization in any other place, and the 
only explanation I have heard was that of John Coffin, 
and his claim was that the link does not crystallize, but 
breaks in detail; that is to say, it starts a crack either 
where it is weakest or when it is subject to the greatest 
stress, and repeated stresses carry the crack farther, and 
farther until complete rupture results. If we accept this 
as true, then what takes place, or, what does annealing 
do? 

John Coffin, who elaborated the heat treatment of stec|, 
and discovered many wonderful things about the action 
of steel that were unknown up to that time, explained 
and demonstrated before the American Society of Me- 
chanical Engineers at their meeting at Philadelphia in 
1887, that if two pieces of steel which are perfectly fitted 
together be heated to a red heat, they will weld togeth 
Now may not this explain what happens when the chain 
is annealed? The cracks in the links must of necessity 
go in to a point where the metal has actvally parted |it 
not opened so as to admit moisture to oxidize the evr- 
faces, and then when heated to the annealing point, 1 ie 
crack welds up. 

While I see no way to prove this is true, I see no way 
to prove it is not. Perhaps it is not worth while to find 
out anyway, and yet it is worth while sometimes to learn 
the things that are not so. 


& 


The forest products laboratory at Madison, Wisconsin, has 
made 4000 tests on the strength of American woods. 
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A Rotary Type of Die-Casting 
Machine 


EpDITORIAL CORRESPONDENCE 


SYNOPSIS—This article describes one of the recent 
developments in the die-casting field, a rotary, semiauto- 
natic-pressure machine, of the nonplunger type. The 
high air pressure used and the method of taking the metal 
jrom the bottom of the pot give castings of unusual dens- 
ity. The construction and ease of operation also insure 
a large output. 


m= 

The production of good sound castings, is not the only 
requirement of a die-casting machine, though it is an es- 
sential. The rapidity with which the castings may be made 
and removed is just as important an element in its suc- 
cess, from a commercial standpoint, which is the final 
standard of any manufacturing machine. Many a ma- 
chine, not only in this line, but in others as well, will 
produce a beautiful piece of work, yet fail hopelessly in 
competition with other more rapid, though possibly less 
finely constructed machines. When, however, good work, 
rapid production and ease of operation, are combined in 
a substantial machine, the result is ideal. 





Fie. 1. Two Rotary Dire-CAasting MACHINES 


The die-casting machine made by the Indiana Die Cast- 
ing Development Co., Indianapolis, Ind., is of a semiauto- 
matic, rotary type, different from any of the others in 
common use. The ease of operation, speed of production 
and dense quality of the castings produced are surprising, 
aid the reason will be made plain as the description pro- 
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CCCOS, 


wo of the machines with the sheet-metal covers re- 
ved are shown in Fig. 1, and this gives a good idea of 


~ 


tieir general appearance. At the left in this illustration 
ls a large gas-fired Bellevue soft-metal melting furnace 
fh 


u which the machine pots are supplied whenever neces- 


.n Fig. 2 a row of machines with the covers in place 
s shown. The view was taken along the back of the 
row. A counterweighted lid on the back of each cover 
makes inspection easy. There is a hinged door on each 
sie, one being shown open on the second one in the row. 
The front of the cover is open. These covers are neces- 
sary to protect the operators, as the metal is liable to 
spurt when the pressure is applied should the operator 


—. 





be careless in closing the die. The covers in no way re- 
tard the operation of the machine as they are easily 
swung back, leaving as free access to the die and all work- 
ing parts of the machine as if they were not there. The 
covers are not fastened to the machines or floor in any 
way and are easily lifted from position and placed to one 
side. Pulley blocks above are provided for this, and with 
the cover removed the machine is free to allow repairs 
of any kind. 


OPERATION OF THE MACHINE 


The principle on which the machine works will be un- 
derstood from the description accompanying the next 
few illustrations. Fig. 3 shows a machine with the die 
and die cage in the uppermost position while in operation. 
The die cage A is carried on’a counterbalanced center- 
piece, which is made to revolve on trunnions supported in 
special roller bearings between the two standards B and 
C. When a casting is to be made, the center-piece, con- 
taining the meta! pot, is revolved on its bearings until 





Fig. 2. Row or CoveERED MACHINES 


the die and cage are carried around in a complete circle. 
This is done by throwing in a clutch operating the lower 
sprocket on which the chain D runs. As the cage starts 
to revolve, the conduit, which extends to the bottom center 
cf the molten metal, fills, and through this, in conjunction 
with the die gate or feeder in the die block, the necessary 
amount of metal is fed to the die. This continues until 
the cage has revolved to a point 95 deg. from the vertical, 
when the high-pressure valve is automatically opened and 
an air pressure of 200 lb. is applied to compress and dens- 
ify the metal in the die. It will be noted that the revolv- 
ing of the machine first fills the die by gravity, and at 
the moment the die and gate are completely filled the pres- 
sure is applied. This allows the metal to enter the die 
without the mass being broken up, or atomized, which 
would cause the metal to become mixed with the air in 
the die. Under this method the incoming metal gently 
forces out the entrapped air through the vents and then 
completely fills the die. The pressure merely serves to 
densify the casting and force the metal to fill the die 
outlines sharp and clear. Continuing to revolve, the gate 
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is automatically cut off at the casting line by means of a 
plunger, operated by a cam and roller. This operation 
takes place just before the moment when the cage reaches 
a point 15 deg. beyond the vertical, where the pressure is 
automatically shut off and the exhaust opened. When it 
swings to the vertical position the die is ready to be 
opened, as shown at A, Fig. 4, and the casting removed. 

From these two illustrations, it will be seen that the 
workmen do not lift the die cage at all, as the air is shut 
off and the die is ready to open the instant it reaches the 
uppermost position. The procedure in general, after re- 
moving a casting, is to close the die; close the side door 
of the cover; pull the clutch lever, which revolves the cen- 
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ter-piece until the die is again uppermost; open the side 
doors; open the die; remove the casting and repeat. As 
this shows, the work is practically automatic, with the ex 
ception of the removal of the casting and closing the die. 
The center pot holds approximately 45 lb. of molten 
metal, so that the number of castings made before it has 
to be replenished is governed by the weight of the par- 
ticular casting run. That is, more than forty 1-lb. cast 
ings can be made before metal would again have to b 
added to the machine pot. This is done by taking meta! 
from one of the large stationary melting pots, or furnaces 
and pouring it into the machine pot through the opening 
at B, Fig. 4. In this illustration, C is the high-pressure 
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- line; D, the gas line; /, the mixing chamber and 
turner by which the machine pot is kept at proper tem- 
rerature. The low-pressure air line is not visible, being 
|. dden by the high-pressure line. 
About every third time the machine needs filling it is 
wn out by opening the charging inlet and revolving 
for a casting. This removes all dirt and dross that 
-oht otherwise accumulate and find its way into the 
dic. The blowing out of the pot is, however, more in the 
neiure of a precaution, as the pot is so arranged that the 
metal used is taken from the bottom of the molten mass 
an there is very little danger of dross entering the die 
uniess the metal is allowed to get so low as to make an 
incomplete casting. Through an ingenious counting de- 
vice attached to the rear of the cage, the possibility of 
low metal in the machine is reduced to a minimum. This 
counter is electrically connected in such a manner that 
when the maximum number of shots possible is made, an 
alarm is sounded. This alarm operates on the next to 
last casting. Should the alarm fail or the operator 
neglect to heed it, what is called a “wind: shot” would 
occur. Should this happen, the resulting casting could 
by no possible chance be passed as perfect, owing to the 
excessive length of the gate. The close margin of metal 
calculated to remain in the machine is not sufficient to 
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Fie. 7. Detarts or THE METAL Pot 


fill the conduit in the pot. This allows the air to rush in 
ahead of the metal, preventing the small amount left en- 
tering the die. 

in Fig. 5 the die cage is shown raised, separating the 
gate and nozzle through which the metal enters the die 
at ‘ie opening A in the top of the machine pot. This is 
done to allow adjustment and work on the die only, as 
ordinarily the cage is not raised for the removal of the 
Wor. The method of opening and locking the die is bet- 
ter shown in this illustration than in the previous ones. 
One-half of the die is bolted to the sliding plate B. In 
the -enter of this is the bar C, in one side of which rack 
leet are cut. A pinion, operated by the handwheel D 
meshes with these rack teeth, so that when unlocked the 
plate B may be quickly run out or in, separating or 
closing the two halves of the die. The locking of the parts 
of the die securely together is accomplished by making 
the rack bar long enough to project beyond the end of the 
cage. A hinged yoke EZ is made to swing over the end of 
this when it is run into the limit of the rack. A cross- 
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handled screw F is then used to give the parts their final 
tightening and locks them for the casting operation. 


DETAILS OF THE MECHANISM 


The illustration, Fig. 6, though differing in some minor 
details from the machines as actually made, is sufficiently 
accurate for the present purpose. From it the reader can 
form a good idea of its inner construction and operation, 
when taken together with the foregoing. This illustra- 
tion also gives a good idea of the method of heating the 
machine pot. In the shop a shaft is run under each row 
of machines, and friction clutches, operated by a hand 
lever, are placed on this for each machine. 
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Fie. 8. ExampLes or Die CastTINGs 


A detail engraving of the metal pot is shown in Fig. 7. 
This pot is filled less than half full of molten metal, when 
it is replenished, or just enough so that the metal does 
not rise above the lower line of the high-pressure air inlet. 
This gives the pot a capacity of about 45 lb. The cross- 
sectional view gives a good idea of the manner in which 
the metal is taken from the bottom of the pot for each 
separate shot. This is a point highly emphasized by the 
makers. 

THE CASTINGS 

The use of this type of machine allows a high melting 
temperature to be maintained in the center pot, and con- 
sequently the production of comparatively hard castings 
with characteristics that compare favorably with cast iron. 
The normal pressure used in casting is 200 lb. supplied 
by an Ingersoll-Rand compressing plant. This is so ar- 
ranged that 300 |b. pressure can be used as needed for 
special work. Castings with as high as 10 per cent. of 
copper can be regularly run out, and, in experiments, as 
high as 25 per cent. has been successfully used. With a 
plunger-type machine this is not practical, owing to the 
tendency of the copper to “braze” to the plunger. 

Some of the castings produced in these machines are 
shown in Fig. 8. These are but a small proportion of the 
factory product, which comprises practically everything 
it is possible to make by the die-casting process. The 
castings come from the die with a clear, smooth finish ; 
dead white in color, and are much denser and tougher 
than usual. Cases can be quoted where the metal has been 
bent to an angle of 90 deg. without breaking. However, 
this is not advanced as being a regular test. 


SoME OF THE Dires USED 


The dies used do not differ materially from others in 
common use, so only a few will be shown. Fig. 9 shows 
the die for a magneto part. The part at the left shows 
the plate A into which the small knockout pins, or ejec- 
tors, are set. Fig. 10 shows this same part of the die 
turned round to show the mold side. The water circulat- 
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ing pipe is shown projecting at the left. The peculiar 
form of the gate or feeder, which is made to fit the nozzle 
on the machine pot, is here plainly shown. 

The castings shown in Fig. 11 have two rectangular 
openings in the sides. These are produced by means of 
the cores A and B, which project into the die, and are 
withdrawn by means of the levers C and D, operated by 
right- and left-hand screws at F and F. These screws 
are given their movement by a sleeve-nut into which they 


are screwed. This nut carries the spiral gear @ into 
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metals, is eliminated. All metals are mechanically mixed 


‘in quantities of several thousand pounds. In this way 


segregation is prevented, and a uniform alloy obtained. 
In addition, a variety of deoxidizers and fluxes are used 
at the soft-metal melting furnaces shown in the cuts. 
All this tends to give a casting of great strength. A +- 
in. test bar of D metal has shown an elastic limit of 19,000 
lb., a tensile strength of 22,000 Ib., an elongation in 2 in. 
of 1.06 per cent., with very slight contraction in areg. 
The company has a very complete toolroom equipment 
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Fic. 9. Dir ror MaGnetro Part 


Fig. 10. ANOTHER VIEW OF SAME DIE 




















Fig. 11. Dir ror Pieck witH RECTANGULAR SIDE 
OPENINGS 


which meshes a small worm on the shaft //. <A socket 
wrench fits the end of the shaft 7 and is used to turn it 
as desired to run the cores out or into the die. 


METALS 


As the conditions of service vary to a great extent it 
is impossible to obtain one single mixture which will be 
satisfactory for all service. The important question is, 
therefore, “What mixture to use?” This has been met 
by the equipment of a complete laboratory wherein physi- 
cal, as well as chemical tests are made and properties de- 
termined. Nothing but the purest and best grades of 
metal are used for castings. As an illustration, the spel- 
ter or zine used is purchased on specifications guarantee- 
ing analysis of not less than 99.5 pure and the analysis 
usually shows as high as 99.7 pure. This is a special 
spelter and is used in all these zinc base alloys. By the 
use of all new metals in the alloys all trace of iron and 
other impurities usually found in analyses of die-cast 


Fig. 12. Type or Mitter Usep ror Macuinine DIkz- 
CastTInG DIkEs 


for the making of the dies used in their machines. A 
large proportion of the tool work is die sinking of the 
most difficult nature, and for this Van Norman duplex 
millers are used, one of which is shown in Fig. 12. The use 
of these millers enables the mechanic to make almost any 
cut without changing the set-up of the die. 


cs 

It is interesting to note that in Berlin there is an organi- 
ation known as the “Company for the Prevention of Nois« 
and Vibration.” Its purpose is to study first how vibration 
and noise in the operation of machinery are produced, and 
second, to devise methods and select materials that will re- 
duce both vibration and noise to the practical minimum. In 
commenting on the utility of such an organization the “Valve 
World” points out that special attention in designing and 
building should be given to those parts that will be most sub- 
ject to strain and vibration in operation. This point far tox 
often is overlooked by designers. Given a properly con- 
structed machine, it ought to be so set that not only will its 
own tendency to vibrate be restrained, but its vibrations will! 
be kept as far as practicable from traveling beyond itself. It 
is at this point the Berlin company cleims to be most useful. 
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‘lectric vs. Pneumatic Power to Oper- 
ate Portable Drills and Hoists 


By A. G. 


 NOPSIS—This article discusses the power required 
ven furnished by electricity or air for running drills or 
hoists. Tables and charts are given, showing a compari- 
sun in the efficiency of the two methods, It is stated that 
paeumatic drilling is approximately two to three times 
more expensive than by electrically operated drills. 

a 

The majority of uptodate shops have both compressed 
air and electricity available for power purposes. The 
compressed air is required for (1) cleaning out castings, 
etc., (2) operating air hammers and chisels, (3) operat- 
ing portable drills, (4) operating hoists. Electricity is 
applied for power and lighting purposes. Drills and 
hoists can be driven by either compressed air or electric 
power. 

The question arises: Which is the more economical to 
use for these, electricity or compressed air? The object 
of the following analysis is to discuss the advantage and 
disadvantage of each type of power. 

The power consumed by air-operated machinery is de- 
pendent upon the power required to compress the air. 
Two-Stage Compressor 

Hp. 


Gage Pressure Single-Stage Compressor 
H 


Lb. per Sq.In. p. 
10 3.60 
15 5.03 
20 6.28 
25 7.42 
30 8.47 
35 9.42 
40 10.40 
45 11.14 
50 11.90 
55 12.67 
60 13.41 11.70 
70 14.72 12.50 
80 15.94 13.70 
90 17.06 14.50 
100 18.15 15.40 
TABLE 1. POWER REQUIRED TO COMPRESS 100 CU.FT. OF FREE 


AIR TO GAGE PRESSURE INDICATED 
Table 1 shows the relation between horsepower at com- 
pressor cylinder to compress 100 cu.ft. of free air per 
minute to various gage pressures. Data are given for both 
single-stage and two-stage air compressors. Fig. 1 shows 
this data on a curve basis and also shows the horsepower 
at the compressor shaft, assuming a mechanical efficiency 
of 9) per cent. These curves show the saving in power 
of a two-stage compressor over a single-stage compressor 
and demonstrate the advisability of using the latter when 
pressures reach 80 to 100 gage and over. 

Having determined the power to compress air, the next 
step is to determine the power required by air-machinery 
from the compressed air they consume. Table 2 shows 
the amount of air consumed by pneumatic drills of va- 
rious sizes when the compressed air used is at 90 lb. gage, 
ts pressure most frequently employed for this class of 
wrk. The table also shows the equivalent horsepower to 
couipress this air, when compressed under most favorable 
ccc ditions, viz., a two-stage compressor (16 hp. per 100 
cu.-t. of free air per minute). The horsepower thus ob- 
tained does not include any losses in pipe lines, rubber 
hove, leaky joints, ete. These losses vary largely with lo- 


ca: conditions; if these are 10 per cent., the horsepower 

im ‘he table should be correspondingly increased. 

les meeertal engineer, Westinghouse Electric & Manufac- 
ring Co, 


PoPpcKE* 


Table 3 shows the results of tests made on electric 
drills. The drills are representative ones of different 
manufacture, and the rate at which holes were drilled in 
steel, in depth drilled per minute, was varied as indicated 
in the second column of the table. These conditions caused 
the variation in power between the limits given 

The table shows that the average horsepower output 


or power taken from the electric circuit ranges from 0.36 

Hp. to Compress 

Cu.Ft. of Free Rie Consumed 

Air Consumed Based on 16 Hp. 

Size of R.p.m. Running per Minute per 100 Cu.Ft. of 

Twist Drill Light 90-Lb. Gage Free Air per Min 
— 1200 15 2.4 
5 750 15 2.4 
2 850 15 2.4 
5 850, 1700 15 2.4 
i 600 20 3.2 
14-2 440 25 4.0 
2 320 35 5.6 
2}-3 250 5 7.2 

TABLE 2. PNEUMATIC DRILLS 
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Hp.to Compress 100 Cu.Ft of Free Air per Min. 
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0 0 20 D) 40 BW 6 170 80 90 00 0 I20 130 WO 150 
Gage Pressure + tate 
Fie. 1. ReLtarion or Horsepower to Compress Ark 
AND FINAL GAGE PRESSURE 
1 2 3 4 
: Depth Drilled per 
Size of Drill, In. Minute, In Kw. Input Hp. Output 
i Up to 0.8 0.27 to 0.41 0.36 to 0.55 
j Up to 1.5 0.53 to 0.83 0.71 to 1.12 
; Up to 1.0 0.50 to 1.23 0.67 to 1.65 
1} Up to 0.5 0.41 to 1.45 0.55 to 1.95 
TABLE 3. POWER REQUIRED TO OPERATE ELECTRIC PORTARLE 


DRILLS 


to 1.95 hp. (average 1.15 hp.) for drills of 3-in. to 114- 
in. size. Table 2 shows that for an equivalent size of 
pneumatic drills from 2.4 to 4 hp. (average 3.2 hp.) is 
required. For the same class of work, therefore, the 
pneumatic drill consumes about 214 to 3 times the power 
of an. electric drill, considering only power taken from 
the supply mains. The principal reason for this differ- 
ence in power consumption is that the construction of the 
air motors on such small sizes is inefficient because an 
air motor of this type allows approximately the same flow 
of air whether it is running idle or doing work. The 
amount of power taken by an electric dril!, on the other 
hand, is dependent on the work actually done. 

Air drills have been in use longer and in many cases 
are used without comparing their economy with that of 
electric drills. Besides the above economy or power con- 
sumption, the electric drill shows the following advan- 
tages: 


Transmission of Power—(1) The first cost of wiring 
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is less than the first cost of piping. All pipe joints must 
be carefully made for 80 to 100 lb. gage pressure. 

(2) The efficiency of electric transmission is higher 
than that of air transmission because leakage and pres- 
sure losses in air pumps are greater than the losses to 
electric circuits. 

(3) Water condensed in air pipes not constantly in 
use is troublesome. 

Flexible Connection from Main Transmission to Drill 
—(1) Wire cable is smaller and more flexible than 
air hose, and, therefore, easier to handle. 

(2) The first cost and maintenance are greater for air 
hose than for electric cable. 

(3) Accidental damage to an electric cable is at once 
manifested in an open circuit or a short-circuit, whereas 
damage to an air hose may result in undetected leakage 
and corresponding decrease in efficiency. 


(4) A cable can easily be extended without leakage 
loss. Unions in a hose connection cause increased leak- 
age. 

(5) Pressure drop in a long air hose is excessive un- 


less large hose is used. The use of hose of large diameter 
increases the first costs and the cost of maintenance, and 
such hose is more awkward to handle. 

While discussing the question of power drills, a dis- 
cussion of their advantages over the use of hand drills will 
not be out of place. 

Anyone who has used an ordinary hand drill knows how 
easy it is to break a twist drill, due to slight bending, 


24 


22 


7 © 6 HF F KFS B 


Cu.Ft of Free Air Required per Foot Lift for 
Full Loads at Various Pressures 





24 


dm Macninisy 


20 22 26 


024 68 0 2@ 4 6 B 

Diameter of Cylinder of Hoist 
Fig. 2. ReLation or Custc Foot or Arr REQUIRED PER 
Foor Lirr at Various PRESSURES 


and how much time is lost in removing the broken tool 
from the hole. Inaccuracies are obtained by the unstead- 
iness produced when trying to hold the drill in alignment 
with one hand and supply the necessary power in the form 
of uniform rotary motion with the other. With an elec- 
tric drill the rotary torque is uniform and all personal 
attention can be given to aligning the drill properly. The 


MACHINIST Vol. 40, No. 3 


breakage of drills is reduced to a very low point and the 
accuracy is increased. 


Approx. Time Approx. Time No. Holes 

per Hole per 100 Holes per Hr. 
Se ee 35 Sec. 60 Min. 100 
ee 5 Sec. 8.5 Min. 700 


TABLE 4. TIME REQUIRED TO DRILL j-IN. HOLES WITH A NO. 329 
DRILL 0.1 IN. DIAMETER IN CAST IRON 


The saving in time when using the power drill is in th 
ratio of 7 to 1, as indicated in Table 4, which is based 
on time studies in each case. 
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Fig. 3. CHARACTERISTICS OF Motor FOR CRANE SERVICE, 
DuaL CURRENT 
1 2 3 4 5 6 7 Ss 9 10 
Hp. In- 
Cu.Ft. put Air 
Cylinder Speed, R.p.m. Shaft of Free Used at Effi- 
Hp. Dia. Stroke Pull: Diam. Weight Air per 90-Lb. ciency 
Output In. In. Load In. Lb. Min. Gage % 
1} 23 2} 1100 660 1 122 45 7.3 21 
2 3} 3 885 475 1 142 60 9.6 22 
4 4 3 552 275 1} 248 75 12.0 30 
5 45 34 440 240 1} 256 90 14.4 29 
TABLE 5. CHARACTERISTICS OF AIR MOTORS 


Pneumatic hoists are of two general classes: 

(1) Pneumatic geared hoists. 

(2) Cylinder hoists. 

PNEUMATIC GEARED Holsts 

These are operated by a rotary air motor geared to 
a revolving drum, an arrangement similar to that used 
on electric hoists and cranes. As in the case of pneumatic 
drills the power required to operate the air motors is d- 
pendent upon the amount of air consumed by the air 
motors and the initial pressure of the air. 

Table 5 gives the. characteristics of pneumatic motors. 
Column 8 gives the cubic feet of free air for the hors- 
power given in column 1 and the speed in column 5. 
Column 9 gives horsepower to compress the air consumd 
at 90 lb. gage. (16 hp. per 100 cu.ft. of free air yer 
minute.) Column 10 shows that the efficiency of these 
horsepower output 


horsepower input 





ranges from 20 to 30 per cent. 








1 2 3 4 5 
Cu.Ft. of Free 
Air ver Ft. Hp. Output 
Capacity Height of Lift Speed of Lift Lift, Air at 80- to Lift Full 
ons in Ft. t. per Min. Lb. Gage Capacity 
1 9 28 3 $7 
13 9 16 4 1.45 
3 11 10 8 1.8 
5 12 7 15 2.1 
10 12 4 27 2.4 


6 7 8 9 10 
Cu.Ft. of F cu +" 
u.Ft. of Free _ or Hp. to Time Req. Watt-Hr. 1 
Air per Min. Compress Air Efficiency for 10-Ft. Lift 10’ Lifts at F Il 
when Lifting Used Q% conds Capacity 
84 12.6 12.5 21 5,500 
64 9.6 15 37.5 7,450 
80 12.0 15 60 14,900 
105 15.7 13 86 28,000 
108 16.2 15 150 50.200 


TABLE 6. PNEUMATIC GEARED HOISTS 
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Table 6 shows the characteristics of pneumatic geared 
hoists in capacities from 1 to 10 tons. Column 4 gives 
tne eubie feet of free air per foot lift. Column 5 gives 
the horsepower of the lift calculated from the tons 
(weight lifted) and the speed of lift in feet per minute 
given in Column 3 by the formula 

weight lifted X speed in feet per minute 
al 33,000 

Column 6 gives the rate of air consumption expressed 
in cubic feet of free air per minute when the hoist is oper- 
ating. This is calculated from data given in columns 3 
and 4. The rate of air consumption in cubic feet per min- 
ute is equal to the product of cubic feet per, foot lift (col- 
umn 4) and the feet traveled in one minute (column 3). 
The horsepower equivalent to rate of air consumption in 
column 6 is given in column 7, based on power to com- 
press air to 80-lb. gage; the data in column 4 is based 
on 80-lb. gage. 

Fig. 1 shows that 15 hp. is required to compress 100 
cu.ft. of free air to 80-lb. gage. The horsepower given in 
column 7 is based on this figure. 

Column 8 shows that the efficiency of hoist based on 


hp. 
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on a lifting speed of 25 ft. per minute. Column 8 gives 
the equivalent horsepower to compress the quantity of air 
as previously explained. Column 9 is the horsepower to 
lift the weights given in column 3 at the rate of 25 ft. 
per minute obtained by the formula applied in the case 
hp. outge output ;. given 
hp. input = ° 

in column 10 and is 30-33 per cent. Column 12 shows 
the watt-hours per 100 ten-foot lifts at full capacity of 
hoist. This was calculated in the same way as explained 
under geared pneumatic hoists above. 

One of the principal disadvantages of this type of hoist 
is that a large headroom is required if it is required to 
hoist a considerable height, and this type of hoist is 
only adapted for short lifts. A horizontal cylinder hoist 
is often employed to avoid this disadvantage. The verti- 
cal hoist is lowered by gravity, whereas the horizontal 
hoist requires air to lower it, thus increasing the quan- 
tity of air required. The principal disadvantage of cyl- 
inder hoists is the limiting capacity due to air pressure 
and size of cylinder. Fig. 2 shows the relative cubic feet 
of air required per foot to lift for full loads at various 


of geared hoists alone. The efficiency, 





























horsepower output when lifting a weight equal to the ca- pressures. These curves show the theoretical quantity of 
1 2 3 4 5 6 7 s 9 10 11 12 
Cu.Ft. of Watt-Hr. 
Free Air per per 100 
Dia. of Lifting Capacity at Various Tons Cu.Ft. of _Min. when on Time Req. 10 Ft. Lift 
Cylinder Air Pressures, Lb. Capacity at Free Air Lifting at 25 Hp. Hp. Efficiency for 10 Ft at Full 
In. 60 Lb. G. 80 Lb. G. 100 Lb. G. 80Lb.G. per Ft. Lift Ft. per Min. Input Output % Lift, Sec Capacity 
3 380 510 630 ps ae 
4 680 900 1,130 = 0.6 15 2.25 0.68 30 24 1,100 
5 1,060 1,410 1,770 ~ 1.0 25 3.75 1.07 29 24 1,840 
6 1,530 2,040 2,540 1 :.3 32.5 4.9 1.55 32 24 2,400 
7 2,080 2,770 3,460 1.4 BY 42.5 6.4 2.1 33 24 3,140 
8 2,710 3,626 4,520 1.8 2.3 57.5 8.6 2.74 32 24 4,220 
10 4,250 5,660 7,080 2.8 3.6 90 13.5 4.3 32 24 6,600 
12 6,160 8,220 10,280 4.1 5.1 128 19.2 6.2 32 24 9°400 
14 8,310 11,080 13,850 5.5 6.8 170 25.5 8.3 33 24 12,500 
16 10,860 14,480 18,100 7.2 8.9 223 33.4 10.9 33 24 16,400 
20 16,960 22,620 28,280 11.3 14,1 352 53 17.1 31 24 26,000 
24 24,430 32,570 16.3 20.3 507 76 24.7 33 24 37,200 


40,720 . ° 


TABLE 7.—CYLINDER HOISTS 


pacity of the hoist at the rated speed and horsepower in- 
put based on the power required to compress the air con- 
sumed is about 12-15 per cent. This checks with the 
efficiency of air motor, and the fact that the loss in the 
gears, etc., on the hoist is from 40 to 50 per cent., result- 
ing in the fact that the efficiency of hoist is about one-half 
the efficiency of the air motor. 

To express the power consumed when the hoist is op- 
erating, giving a basis on which to figure the cost of 
power, the watt-hours per 100 ten-foot lifts at full ca- 
pacity have been calculated (see column 10). Since there 
are 746 watts in one horsepower, the watt-hours per 100 
nv > sO 
ten-foot lifts are equal to 746 X hp. an =. Xx 

3600 
20.7 & hp. X& sec. The values in column 10 were ob- 
tained by applying values in columns 7 and 9 to this for- 
mula. 


CYLINDER Hoists 


Cylinder hoists are operated by applying air pressure 
directly to a cylinder having a piston. In this type of 
hoist the weight lifted is limited and is determined by the 
cylinder diameter and the air pressure. Table 7 shows 
the standard sizes of cylinder hoists in common use and 
shows the lifting capacity at 60-, 80- and 100-lb. gage pres- 
sure, in columns 2, 3 and 4. The tons capacity for 80-lb. 
pressure is given in column 5. Column 6 gives the cubic 
feet of free air required per foot lift and from this the 
rate of air consumption (column 7%) is obtained based 


air required; to find the actual amount required on full 
loads 10 to 20 per cent. should be added. 
EvLectric Hotsts 

Electric hoists consist of a rope or chain drum operated 
by an electric motor through a train of gears. Motors in- 
tended for this service must have special characteristics. 
The load is always started from rest and the motor must, 
therefore, be capable of exerting sufficient starting effort. 
The motor construction must be strong and rigid in order 
to withstand the severe electrical and mechanical stresses 
encountered in this service. As space for installation is 
usually limited, the motor must develop as much power as 
possible for a given weight of material and limited di- 
mensions, without sacrificing other important characteris- 
tics. The rotating part must be so constructed that it 
can be frequently reversed; the speed must be capable of 
control ; and since the motor must often be located where 
it is difficult of access, it must be capable of operating for 
considerable intervals without attention. Electric manu- 
facturers therefore, design motors especially adapted for 
this service to meet the above requirements. 

Motors for use on both direct- and alternatrng-current 
circuits must be considered. For direct-current series, 
wound motors are employed. For alternating current a 
motor having a wound rotor with collection rings is re- 
quired. Both of these types of motors produce a large 
starting torque. 

The most satisfactory method of showing the charac- 
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teristics of a motor is by means of performance curves, 
such as are shown in Fig. 3 for direct-current motors and 
Fig. 4 for alternating-current motors. These curves show 
just what the motor is capable of doing under given cir- 
cumstances and supply data for making proper applica- 
tions. Electric motors can be rated on a continuous or 
intermittent basis. Since cranes and hoists are inter- 
mittent in duty, motors rated on a 30-minute basis are 
ordinarily used. 
Drrect-CURRENT Motors 


To determine the nominal full-load characteristics of 
a motor having curves as shown in Fig. 3, representing 
the characteristics of a 5-hp. motor with rating on 30- 
minute basis, proceed as follows: 

First, find the point at which the brake horsepower 
curve intersects the 5-hp. horizontal line. This point 
is on the 22.5-amp. vertical line. The characteristics of 
the motor at nominal full load will be those denoted by 
the curves at the point where the 22.5-amp. vertical line 
intersects them. Thus, the motor will take 22.5 amp., 
the torque will be 34 lb. (at 1-ft. radius) ; the speed will 
be about 720 r.p.m.; the efficiency 76 per cent.; and it 
will take one-half hour continuous operation for the motor 
temperature to rise 40 deg. C. If, for example, the motor 
is required to develop 60 lb. torque, its characteristics 
under this condition are found in a similar manner, the 
proper ampere vertical line being the point where the 60- 
lb. torque horizontal line and the torque curve intersect— 
in this case, 33 amp. The speed at this load will drop to 
580 r.p.m., the brake horsepower will be 6.7 hp., the effi- 
ciency will drop to 67 per cent. and the motor if operated 
continuously at this load will rise 40 deg. C. in a little 
less than 15 minutes. 

An inspection of the curves shows that the torque is 
maximum at starting and decreases as the speed in- 
creases. The higher the torque, the greater the current 
required and the more rapidly the motor temperature 
will rise. Moreover, it is evident that the rating 5 hp. for 
this motor is arbitrary only, based on a temperature rise 
of 40 deg. C., when operated continuously for one-half 
hour; if the motor is operated continuously for periods of 
one hour, it could be conservatively rated about 4 hp., 
while if the periods of operating are very short and inter- 
vals of rest long, a rating higher than 5 hp. would be 
satisfactory. 

ALTERNATING-CURRENT Motor CURVES 


The curves given in Fig. 4 show the speed torque curves 
for operation on five notches of a controller, the current 
consumed and the efficiency for a wound rotor motor. The 
other notches of the controller will give speed-torque 
curves of the same general shape. 

The horizontal line marked “synchronous speed” indi- 
cates the theoretical speed of the motor without load or 
friction. The actual speed is, however, always less than 
this value, and the difference is known as the “‘slip.” 

It will be noted that at no load the motor speed ap- 
proximates synchronous speed on any notch of the con- 
troller, but as the load increases, the difference in speed 
on the different notches also increases. It is also evident 
that, on any controller notch the speed will increase as 
the load decreases and vice versa; this variation of the 
speed with the load is small on the fourth notch and very 
large on the first notch, 
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To show the application of these curves, suppose the 
motor is to start and operate on full-load torque. As is 
shown by the curve, the motor cannot develop ‘full-load 
torque on the first notch of the controller and hence will 
not start until the controller is moved to the ‘second 
notch. On the second notch, the motor speeds up until 
the point where the curve cuts the full-load torque line, 
300 r.p.m. is reached. On the third notch the speed in- 
creases to 525 r.p.m. and on the fourth notch to 700 r.p.m. 
and on the fifth notch (the notch on which the rotor is 
short-circuited) to 800 r.p.m. 

The maximum starting torque on the controller notches 
shown is that indicated where the curve for the fourth 
notch crosses the horizontal line representing zero speed, 
namely, 80 lb. at 1-ft. radius. In this case the resistance 
inserted on the fourth notch is such that max:mum torque 
is obtained at starting which is equivalent tv “pull out” 
torque or the maximum torque that can be developed by 
the motor, as indicated by the extreme right-hand point 
reached by the curve for the fifth notch. 

The current curve shows the primary current for given 
values of torque, regardless of which notch of the con- 
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Fig. 4. CHARACTERISTICS OF Motor For CRANE SER- 


VIcE, ALTERNATING CURRENT 


troller the motor is running on. The curve is drawn for 
a 440-volt motor; for a 220-volt machine the current 
values would be doubled. At maximum torque, the cur- 
rent taken is 29 amp.; at full-load torque, 9.5 amp. 

The efficiency curve applies only when the motor is run- 
ning with the motor short-circuited. Full-load efficiency 
is 70 per cent. 

The use of direct current for cranes and hoist differs 
in the following respects from the use of alternating cur- 
rent for this service: 

(1) The maximum torque of alternating-current mo- 
tors is limited, being usually from 2 to 2.5 times full-load 
torque. The direct-current motor is not thus limited, 
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“ut torque increases with the current. The limited torque 
otects the alternating-current motor from injury due to 
cessive loads, which is not true of the direct-current 

»otor. The latter will burn out if heavily loaded unless 
is properly protected by fuses or circuit-breakers. 
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Fig. 5. 


(2) The direct-current motor accelerates more rapid- 
ly than the alternating-current motors. 

(3) The principal advantage that direct-current mo- 
tors have over alternating-current motors is the fact that 
dynamic braking can easily be applied. Dynamic braking 
is accomplished by arranging the control of the motor, so 
it is possible to operate the motor as a generator when 


desired. By doing so it is possible to transform the 


1 2 3 + 5 6 7 8 
Watt-Hr. per 
Max. Time Req. 100, 10 Ft. 
_ Tons Motor Speed, Ft. per Min. Lift, Hp. of per 10 Ft. Lifts at Full 
Capacity Hp. Loaded Light Ft. Lift Lift, See. Capacity 
1 3 2 25 45 2.4 30 2,140 
2 3 15 25 45 3.6 40 4,280 
5 7} 15 25 45 9.0 40 11.000 
6 3 5 9 15 3.6 120 12,800 
4 3 7 14 22 3.4 86 8,600 
1 73 7 14 22 8.5 86 21,700 
TABLE 8. ELECTRIC HOISTS 


energy of the lowering load into electric energy and sup- 
ply it back to the electric supply circuit. When dynamic 
braking is used it is necessary to supply a holding brake— 
series solenoid brake. Motion is stopped by the action 
of dynamic braking; the holding brake is used to hold the 
rum after the motor has stopped. Besides reducing the 
wer consumed, the use of dvnamic braking enables the 
complishment of the following: 
1. Troublesome mechanical 
ted. 
2. Since the load is practically stopped by 
: there is no weer on brake shoes 
3. The system with equal precautions is safer than a sys- 
m of control using mechanical brakes to retard the speed. 
4. The maximum lowering is absolutely limited to 
safe maximum under any condition of load or of the circuit; 
is prevents dangerous accidents due to excessive speeds. 


lowering brakes are elimi- 


dynamic brak- 


speed 


5. The system takes care of all variations in load from 
light hook to the maximum load the hoist will lift. If there 
not enough load on the hook to overhaul the hoisting 


echanism, the motor automatically takes current from the 
ne, 

6. The dynamic braking action is exceptionally easy on 
‘he motor. No undue rush of current can occur even when the 
Speed of the load is suddenly checked by the controller. 

7. The retardation of the load is independent of the volt- 
age supply. If the circuit breaker opens or a fuse blows while 
a heavy load is being lowered, the operator need not know it 
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so far as the operation of the hoist is concerned. The'lower- 
ing speed will be controlled in the same manner and with the 
same-éftect-as-thouigh nothing had happened 

8. If, for any reason, the load should be left on the hook, 
with the controller in the off position and the holding brake 
taken off entirely, the load would descend only at the mini- 
mum speed. 

9. A push-button control can be added to this system 
whereby the lowering can be controlled by someone other 
than the crane operator which could be used greatly, to ad- 
vantage in foundries and erection shops. 

Table. 8 shows the power consumed by typical electric 
hoists. Other characteristics similar to those given for 
pneumatic hoists are also given. The power consumed 
expressed in watt-hours per one’ hundred 10-ft. lifts at 
full capacity in column 8 is based on an efficiency of gear- 
ing, etc., of 50 per cent., and an average motor efficiency 
of, 70 per cent., obtained by the formula explained under 
discussion of Table 6. 

The horsepower of lift in column 6 is brake horsepower 
of motor required, thus the efficiency of gearing 50 per 
cent. has been considered in figuring it. 

To get a direct comparison of power consumed by the 
three types of hoists discussed above, Fig. 5 contains a 
summary of values of power consumed by each type ex- 
pressed in kilowatt-hours per one hundred 10-ft. lifts at 
full capacity, on a curve basis. These curves show the rel- 
ative cost of power to operate the three types of hoists. 
If power costs lc. per kilowatt-hour, these curves show 
the costs in cents to perform the work as indicated. At 
other rates of power the costs will be kilowatt-hours mul- 
tiplied by rate per kilowatt-hour. 

From the above discussion it is evident that electric 
hoists have the advantage of using less power. Moreover, 
when direct current is used, they make it possible to in- 
crease the efficiency of those handling them on account 
of the automatic safety features that can be applied to 
the control of electric motors. 

& 
vogue in the 
Ill., consisted 
submit to the 


plan in 
Chicago, 
employees to 


In its original form the suggestion 
shops of the Automatic Electric Co., 
simply of an invitation to all 


factory superintendent any ideas which might occur to them 
from time to time which would, in their opinion, improve the 
existing methods of production. While this plan brought a 
fair response, it was found that the men forgot the matter 
very easily. So, in order to keep it constantly in mind, all 
foremen are now required to make a weekly suggestion re- 
port which may contain one or a dozen ideas, or simply the 
words “No suggestion to make this weel But a report of 
some sort is required from every. department each week. In 


addition, a still further development provides for the an- 
nouncement of particular themes for suggestions during cer- 
tain periods. The advised that while sugges- 
tions along any line at any time desired, the company 
requests them to give special thought to the subjects as- 
signed. The problems during the past six months have been: 
No. 1, Safety First; No. 2, Water, Light, Power and Gas: No. 
3, Bonus Work: No. 4, Care of Material; No. 5, Inspection: 
No. 6, Material and Finish; No. 7, Scheduling Work, Cashing, 
Requisitioning and Transferring Stock In recognition of 
helpful suggestions made during the past year, the employees 
of the company mentioned were presented with watch fobs 
at a banquet recently given by the firm. 


employees are 
are 


oye 
ar) 


As a part of the New York City public 
under the direct supervision of the Board 
Murray Hill Trade School opened on Jan. 
cilities and additional equipment for evening 
following subjects: Mechanical drawing: 
ing; plan reading and estimating; carpentry, joinery and 
house framing; furniture and hardwood finishing; plumbing; 
advanced electrical course for journeymen; electrical wiring 
and installation; card writing and sign painting; player-piano 
mechanics: lithographing: motion-picture operating. The 
sessions are held on Monday, Tuesday, Wednesday and Thurs- 
day evenings from 7:45 to 9:45. 


school system, 
of Education, the 
5 with enlarged fa- 
courses in the 
architectural draw- 
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Extending the Use of the Dia- 
mond to Boring Hardened 
Steel 


EDITORIAL CORRESPONDENCE 


Diamond tools have been employed increasingly during 
the past 10 years, but their use is still practically confined 
to the dressing of abrasive wheels. They are not, how- 
ever, used for this purpose nearly as extensively as they 
should be, for sharp abrasive wheels are just as essential 
and just as economical as sharp cutting tools of any other 
kind. 

While the main reason for the. lack of use of diamonds 
is probably their high cost, there is another, and perhaps 
a more pertinent reason ; we do not yet know what can be 
done with them, nor in how many cases they can be used 
to advantage. 

Diamond lathe tools are used to some extent in turning 
rolls of compressed paper, on hard rubber and even, in 
some cases, on brass, but these uses are comparatively 
rare, and little seems to be known about them. 

Recent investigation seems to indicate that there may 
be a much wider field for these tools than we have 
dreamed of, as soon as we know more about their effect on 
metal. 

So far as we are aware, the only man using a diamond 
boring tool on hardened steel is F. W. Mann, of Milford, 
Mass. An expert on rifles and marksmanship, he had 
difficulty in making molds or dies through which to draw 
the copper-clad bullets used in the modern rifles. These 
dies are comparatively small in diameter, having about 
a l4-in. hole in a steel block about % in. thick; they are 
as hard as fire and water can make them. Mr. Mann pro- 
ceeded to try and grind them out with such wheels and 
grinding attachments as he could find on the market, but 
without success, so far as securing holes which were uni- 
form in diameter, as well as round and straight. 


A Dr1AmMonp BorineG Too. 


The solution of his difficulty was found in a boring 
tool with a diamond set in the end, shaped similarly to a 
steel boring tool with a rounded cutting edge, and a slight 
top rake. The bar itself is of stiff steel to reduce the 
tendency to spring; this is firmly clamped into a regular 
tool post. 

With one of his hardened dies running true in, the 
chuck, Mr. Mann started a very careful cut, the depth of 
cut being estimated at about 0.00025 in. Listening by 
means of a piece of metal running from the tool to the 
ear, he could hear a distinct cutting on one side as the 
tool fed through the work; but as the tool was drawn 
back, there was no cutting, as would be the case with a 
steel tool, indicating that the tool had cut its own clear- 
ance and that spring had been practically eliminated, 
so that there was nothing to cut on the return. 

Again feeding the tool a similar amount, it became a 
comparatively easy matter to bore the hole perfectly 
round, and as the lathe had been fully tested for align- 
ment, a straight hole resulted. Since then Mr. Mann has 
used this method in many cases, and has also loaned the 
boring ‘tool to one of his mechanical friends, who has 
done much heavier boring with it, although the exact 
depth of cut could not be learned. 

The diamond boring tool remained sharp a long time, 
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but this one has been used sufficiently to become slightly 
dull and it has been resharpened for future use. 


For Boring HARDENED-STEEL BUSHINGS 


In Mr. Mann’s opinion a tool of this kind will pay for 
itself in any toolroom where hardened-steel bushings are 
made to any extent, or where similar work is done. By 
this method, the bushings can be bored after hardening, 
and when so bored are absolutely true, without any grind- 
ing or lapping. In fact, his experience has shown thai 
they are in better condition after boring, than after any 
xmount of lapping. 

The diamond tool maintains its keen cutting edge, so 
that it shows practically no tendency to spring under the 
light cuts which are taken; this makes it particular], 
valuable for small holes. How it would work on large 
holes, where there was more metal to come off, is noi 
shown by these experiments. 

So far as could be learned, the diamond seems to act 
equally well at almost any ordinary boring speed as long 
as the depth of cut is not sufficient to catch the cutting 
cage, and spring the bar. The speeds and feeds seem t: 
be about the same as in using a steel tool on soft steel, 
aithough it is possible that a higher speed might be main- 
tained should it be found desirable. 

If others are using the diamond in this way, it would 
he very interesting to know what their experience has 
been, and how the cost compares on commercial work if, 
indeed, it is possible to compare the quality of work ou 
small holes. 


—e 


A Drive Fit 
By JoHN E. SWEET 

The more I use and experiment with drive fits, the 
more I become convinced that very few realize just to 
what extent a drive fit can be depended on. 

In the hollow pistons of the Straight Line engines. 
taper plugs, 244 in. diameter with a taper of 14 in. to the 
foot are used. The plugs are driven from the inside out 
with a moderate blow from a machinist’s hammer, or 
only about ;'g in. endwise after being put in by hand 
To force these plugs out takes about 300 lb. pressure. It 
needs to be remembered that these plugs are made to be 
forced out to relieve the pressure when water is caugh! 
in the cylinder. 

Throughout the mechanical world, holes in members 
subjected to steam or water pressure or even when sul)- 
jected to no pressure at all, are tapped with a taper ta» 
and the plug is screwed in. In every case, except in thie 
cvlinder of a hydraulic press, this is as useless a piece 0! 
folly as any of the regular pieces of foolishness we kee» 
on doing. Nothing but hydraulic pressure or froze 
water will force out a turned plug driven in a reame:| 
hole. 

Where a plug is screwed in and the work is to be fi 
ished, the tool will at times unscrew the plug, and, at th 
best, the thread leaves a defect when machined. Wit 
the driven plug, the work finishes with nothing to sho 
except the difference in color. 

Knowing what I do about driven plugs, I would no. 
if I were a boiler maker, hesitate to use driven fits for 
the stay-bolts in the firebox of a boiler. 
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Machine-Shop Tools in the 
Deutsche Museum 


SYNOPSIS—The section devoted to machine tools and 
machine-shop appliances includes both old and new mod- 
els. Small hand drills, hand dies and taps are arranged 
for the use of the visitor, The lathe exhibit has speci- 
mens of old wooden flywheel and treadle driven machines, 
and a modern automatic screw machine. The latter ts 
set up ready for use and an attendant will make an oil 
cup and cover for the interested visitor, The Museum ts 
a great educational institution. 

Recently there was printed a short editorial deal- 
ing with the German Museum of Industry and Tech- 
nology, in Munich. Occasion was taken to emphasize the 
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Fig. 1. Vartous Forms or HanpD AND Breast DRILLING 
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Not only are old tools and machines preserved for their 
historical value and as objects of general interest, but 
modern tools are also shown to bring the history of the 
development down to the present time. 

Fig. 1 shows the collection of eight hand and breast 
drilling tools, running from the ancient bow drills to a 
rather modern geared breast drill. Fig. 2 shows a num- 
ber of hand-drilling machines set on a bench in such a 
fashion that they can be used by visitors. Blocks of 
cast iron or pieces of strip steel are at hand, and it is 
evident that the opportunity to drill holes has been taken 
advantage of by a number of persons. Another feature 
the museum exihibit is shown by this illustration, for 





Fie. 2. Hanp-Drittinc MACHINES ARRANGED FOR USE 
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Fic. 3. INTERESTING 
HoLDERS AND WRENCHES 


need of such a museum in the United States. To give 
an idea of the nature of the exhibits, 14 illustrations are 
presented herewith, dealing with objects in the depart- 
ment devoted to machine tools and machine-shop appli- 
ances. These, in addition to showing some of the exhib- 
its, indicate how they are arranged and the manner in 
Which many of them can be operated by visitors. 


1XHIBIT OF Dries, Taps, Die 
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Fic. 4. Hanp PLANER MADE IN 1829 
Fig. 5. Earty PortasLte Dritting MACHINE 


two pictures can be seen hanging on the wall showing 
early designs of drilling machines. 

The third illustration, Fig. 3, shows an exhibit of dies, 
diestock and taps. On a bench near the case in which 
these objects are kept are several vises, some with long 
bolts with a thread started, so that the visitor can con- 
tinue the thread as far as his strength and interest will 
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permit, cutting with a hand die. Nut blanks and taps 
are also available, so that when he tires of cutting a 
thread on a bolt, he can turn to tapping a nut. Here 


again, the conditions of the exhibits show that the visitors 
are very ready to take advantage of opportunities to 
how it works.” 

Fig. 4 shows a hand-planing machine, arranged on a 


“see 





Fie. 6. AN OLpD Woopen LATHE 
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beam of wood as a base. It consists essentially of a rack 
and pinion. ‘fo one end of the rack is attached a clamp, 
and the piece to be planed is drawn through a set of 
guides, to which is attached the planing tool. Fig. 5 
shows an early application of a motor to a portable tool. 
The motor is on a truck, and drives the small portable 
drilling machine through a universal-jointed shaft. 
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A Tuirp OL_p Woopen Latue, TREADLE 
DRIVEN 





Fie. 9. 


A PuaAIn LATHE MaApbE Asout 1830, or ENTIRE 
MetraLt ConstTRUCTION 
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Fig. 10. Otrp Leap Screw LATHE MADE ABOUT 


1810 





Fig. 11. Bencn LATHE MADE ABOUT 


1843 
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Some Otp LATHES 


Figs. 6 to 11, inclusive, show old lathes and detailed 
mention is unnecessary. The first three are of wood and 
show different methods of driving: First, the use of a 
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bor, and the machine itself stands in @'free place on the 
floor, within easy access. 

A Mopern Screw MACHINE 

The final illustration shows a small automatic screw 
machine made by Ludwig Loewe & Co. This has been set 
up and tooled to make a small brass oil cup and cover 
from rod. The machine is in a glass case, the frame of 
which shows in the illustration, and is belted to a small 
motor, located overhead. An obliging museum attendant 
will operate this machine on request and actually make 
an oil cup and its cover for the benefit of the visitor. On 
the front of the glass case hangs a placard, detailing the 
operations and giving the total time, 48 This 
machine is typical of one part of the museum exhibits 
which consists of uptodate machines and apparatus, ar- 
ranged to be operated, and thus show the most modern 
development in engineering fields. 

The point to emphasize in all of this is the educational 
feature of the museum and its work. The Deutsche 
Museum is not a huge place, where relics are stored and 
kept away from the public, but it is a great institution 
intended to aid industrial education. It is undoubtedly 
one of the great industrial educational forces of Germany. 


sec, 
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Fig. 13. Earty Bevet-Grear PLANER 


flywheel or its equivalent, two heavy weights on the end 

of a long arm, and a geared arrangement of the lathe 
‘pindle; second, the use of a band on a spindle operated 
y a treadle, and probably connected to a spring of some 
kind above it; third, the use of a treadle and crank-driven 
ulley. 

Figs. 9 and 10 show two very old lathes, the one dated 

30, the other 1810. In the comparison of these two 
sthes, it is interesting to note the use of wood for the 

‘d in the lathe of 1810, and the use of metal throughout 
i the lathe of 1830. 

Fig. 11 is a small hand lathe, dated 1843. The 
exhibit shown in Fig. 12 bears the legend, “First practi- 
al file-eutting machine.” The positions of the file blank, 
‘he cutting chisel and the hammer are plainly shown at 
the right. Fig. 13 shows an early bevel-gear planer. A 
handle has been attached to the pulley, so that the visitor 
can operate the machine and see the action of the cutting 
tools. A cut beveled gear is mounted on the spindle ar- 








Fie. 14. Lorwr AvToMATIc ScREW MACHINE 


All of this should be an example to American manufac- 
turers to take the necessary steps to have a similar insti- 
tution in this country, developed with the idea that it 
must be an industrial educational force, and not a mere 
place for show. 


os 

ee 
H. G. Miles, in an article contributed to “American Indus- 
tries” proceeds to tell us his solution of the practical diffi- 


culties arising from the question, who shall direct vocational 
education? The crux of the problem certainly lies in its control 
and direction, and the example of the State of Wisconsin is held 
up for admiration. There the board of supervision is made 
up of three educators, three employers and three employees. 
The work has been successful, though it has the opposition of 
all the ancient members of the educational priesthood, 
cause it has taken into account the fact that it 
trained men at its head; men who know from personal ex- 
perience the conditions for which they are preparing the 
children. The question of the trade school or the industrial 
continuation school is briefly settled in favor of the school 
which contains both the educational and practical side of the 
work, that is the industrial continuation school. We can only 
wish all other states the same success which has attended 
the Wisconsin experiment. 


be- 
must have 
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Chart of Wood-Rim Pulley 
Dimensions 


By JosEPH MILES 


In the accompanying chart, the type of pulley decided 
upon is the one in general use and is indicated on the 
chart. Each arm of the spider is bolted to the rim 
through a large foot, which is tightened in place by op- 
posing wedges of hardwood, driven up in hot glue. The 
rim is built up of white-pine plank, because the glue 
seems to soak into any other wood eventually, and lose 


its hold. The usual proportions, arm width = 

arm thickness 
2 

An empirical formula after Unwin, was adopted to 

determine the arm thickness, and with it the width of 


the arm 





and taper = 3 in. per ft., are used. 


DXF 

Nn 
T = Thickness of arm in inches; 
D = Diameter in inches; 
F = Face in inches ; 
n = number of arms. 

Unwin’s formula for single belts was deemed sufficient, 
due to the lighter rim and to the greater width of arm 
adopted (0.5 instead of 0.4). The hub and rim thick- 
ness were determined arbitrarily, to agree with the best 
existing practice. 

The accompanying curves were plotted from tables 
thus prepared. The dotted lines illustrate the finding 


T = 0.63 


Rim Thickness 


Hub Thickness 
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of dimensions for a pulley 52x15 in. The thickness of 
arm is 314 in.; the hub thickness, 2 in.; the rim thickness, 
334 in. Ali these dimensions will be proved sound in 
practice. 


MakKing Small Bevel Gears 
By EarLe BucKINGHAM 


An inexpensive method of manufacturnig small bevel 
gears is to turn the blank in a screw machine, as shown 
in the line engraving, blank the teeth in a punch press 
as a spur gear, and then bend them to the proper angle. 
The tooth spaces should be made wider in proportion to the 
teeth to allow for the bending; the greater the angle of 
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MAKING SMALL BeEveL GEarRS 


the teeth the wider the spaces should be. These teeth if 
properly designed will give as good an action as bevel 
gears made by a single milling cut for each tooth. Of 
course, these teeth are not perfect teeth, but they are 
quite good enough for most of the purposes for which 
such gears are used. 
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Special Fixtures 
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in the Cadillac 


Shop 


By Frep H. CoLtvin 


SYNOPSIS—One of the greatest sources of loss in 
evry manufacturing business is the time lost between 
o erations, or the waste in handling work and grinding 
al resetting tools. These losses have been recognized 
in the Cadillac shop and special attention paid to their 
elimination. These include weighted drilling jigs; grind- 
ing-wheel sharpening fixtures; multiple lifting tools for 
the lathe; double threading tools, and other practical 
nethods of cutting the cost of production. 

A somewhat unusual drilling jig for brake-rod fittings 
is shown in Fig. 1. This is a six-spindle vertical drill, 
with the spindles closely spaced, so that the pieces to be 
drilled can all be grouped in a short jig. The novel 





Fie. 1. Wrerigntep Hoitping CLAMPS FOR DRILLING 
JIGS 


leature of the jig is the method of holding the pieces A 
i place by use of the heavily weighted lever at C, while 
bushings for guiding the drills are held in the strap 
v plate B. This does away with the use of screws or 
rings of any kind, the operator simply raising the 
“ight to take out the piece which has been drilled, and, 
cr putting in a new piece, releasing the weight, which 
ds it firmly in place. 

‘here are many drilling operations where a jig of this 
d can be successfully used, as well as some of the sim- 
er milling operations where the action of the cutter on 
work would not affect the method of clamping. With 
ie weights on the end of the levers made in proportion to 
‘work to be held, many pieces can be clamped in this 
Way, as there is a tendency for the weight to settle and 
ho d the piece more firmly under the action of a slight 
Vibration. 


¥ 


“ig. 2 shows a simple method of securing holes at right 


aati en atl a 


angles, or any other desired angle, by the use of a locat- 
ing block and a suitable guide in which it can rest. In 
this case the small shaft A has holes drilled in it at right 
angles to each other and also at fixed positions on the 
shaft. 

Fastening the block B by means of a hollow or headless 
setscrew in a fixed position, the shaft is placed upon the 
fixture C for the first hole. By turning the block, holes 
may be drilled at right angles and also at any distance 
from the first hole by carefully noting the position of the 
block B in the angle plate D on which it rests. By fur- 
nishing suitable stops it is easily possible to drill a num- 
her of similar holes in each shaft, within the tolerances 
allowable in most commercial work. The method has 








Fig. 2. SimpLe Metruop or LocatTina HOoLes on 
SHAFTING 


much to commend it in places where the work does not 
warrant the making of extensive jigs and fixtures, and it 
should also be found useful in many cases of toolroom 
work. 

MACHINING THE STEERING-GEAR CASE 

The machining of the steering-gear case, illustrated in 
Fig. 3 and Fig. 4, shows the way in which a rather awk- 
ward piece is being handled successfully and in very sat- 
isfactory time. The first operation is on the three-spindle 
vertical drilling machine shown in Fig. 4. This is in- 
teresting in showing how the half bearing is finished, as 
the drilling or boring of a half hole is about as un- 
pleasant a proposition as we usually find. 

The next operation is on the Gisholt lathe shown in 
Fig. 3. Here the piece A is being held in a special fix- 
ture, which locates it by the half hole. This fixture is 
bolted to the face of the chuck, tools being provided 
which will bore, counterbore and face the piece. 
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The machine shown .is equipped with two fixtures, 
either one of which ma¥ be used for roughing or fin- 
ishing the work. The fixture is located on the stud or 
dowel A, and is held by clamps B, as can be seen by re- 
ferring to the one on the right. The special boring bar C 
is piloted on the lower end and also firmly guided at 
the upper end by the bearing piece. With the work firmly 
held in place, it will be seen how this boring bar can be 
fed down. through the casting, so as to bore out the two 
half bearings without difficulty. 


A BaLL-RACE GRINDING FIXTURE 


The method of grinding ball races shown in Fig. 5 has 
a number of interesting features. One of the difficulties 
usually experienced is in resetting the wheel after it has 
been trued up. This is obviated in this case by mounting 
the truing fixture directly behind the wheel. A, so that its 
trunnion C’ is directly below the wheel and in line with it. 
With this arrangement it is only. necessary to draw the 
wheel straight out from the work, and swing the diamond 
holder B around on its bearing. In this way the wheel 
is not only kept to its correct curvature, but in the proper 
relation to be fed directly into the work, so that there need 
be no resetting of the wheel or grinding head after each 
dressing of the wheel. The fixture carrying the diamond 
is substantially supported on the bracket D, so that it 
can be fed in as the wheel wears, always maintaining its 
relative position. 

Mounted conveniently on the post G, beside the ma- 
chine, is a testing fixture #, on which the ball race is 
placed to be gaged. The indicator F, with its long multi- 
plying lever, shows at a glance whether the ball race is in 
the right position or not, the graduations at the upper 
end detecting the slightest error which could affect the 
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In Fig. 6 is shown an interesting tool block used.on an 
engine lathe for turning long shafts or spindles of 
varying diameters. As will be seen, this tool block carries 
one fixed tool D and four tool holders, A, B, C and BE, 
these holders being hinged at the back so as to be readily 
swung up out of the way, as at A and #. This allows 











Fics. 3 anD 4. Two OPERATIONS OF MACHINING StEeERING-GEAR CASES 


working of the bearing. By means of the handwheel H 
the bearing can be revolved, the handwheel affording 
means for revolving the ball race under the indicating 
arm, so as to show clearly its measurement in all positions. 


small diameters to be readily turned by swinging as man\ 
of these tool holders as necessary up out of the way, s 
as to clear the tail spindle or the driving end of the work, 
as the case may be. 
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Ustng Two THREADING FIXTURES AT ONCE 


y individual cylinders of the Cadillac motor are 
thre: led at the top, and the valve chambers connected 
wit); them by the right- and left-hand nipples shown in 
Fig. 7. This shows the way in which these are chased 











Fic. 6. Toots Wuicu Can Be Lirtrep OvtT oF THE 
Way 








Fie. 7. Douste THreapine FIxTuRE 


Ina ‘athe, using two Rivett-Dock threading tools for this 
purpose. A special work mandrel is used, having end 


collars C and E£, and a central or spacing collar D, all 


being notched so as to aid in holding the nipples firmly 
against the action of the threading tools. 


line two threading tools A and B are mounted a fixed 


distznce apart on the tool block F which goes on the 
cross-slide of the lathe carriage, so as to each cut the same 
amount. By operating both handles together, the thread- 


ing ‘ools are turned simultaneously and each chases a 
nipple in the same time that would be required to handle 
one alone. Both right- and left-hand ends are easily 
chesed in the same way, and the production is gratifying. 
Ii is quite possible that a similar device with even more 
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of these tools might be used on some classes of work where 
there are a number of threaded portions at different loca- 
tions on the work. 

Fig. 8 shows a special fixture for boring engine-bearing 
caps. As will be seen, this has a substantial base D, 
bolted to the lathe carriage, the bearings to be bored be- 
ing bolted down at the four stations A. One of the bear- 
ings is shown at B. The Oldham coupling at C drives 








Fig. 8. Fixture ror Bortna Main-Beartna Caps 


the boring bar £ without regard to its exact alignment 
with the spindle of the lathe. It is a simple fixture, and 
as it handles seven bearing caps at once it handles the 
work quite rapidly. 
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Alterations to a Traveling 
Crane 


By WaLtrer HEAP 


The crane in question was a rope-driven one, with a 
span of 35 ft., and would lift 20 tons at a moderately 
high speed. The crane was in a steel foundry, which had 
steel melting furnaces of 10 tons capacity. A new 25- 
ton melting furnace was to be built; it was, therefore, 
necessary to have a crane which would lift at least 30 
tons; but a new crane of this span, lifting this load, 
meant a further large outlay to be added to the cost of the 
new furnace, which must, if possible, be avoided. 

The diagram in Fig. 1 shows the old arrangement of 
chains and bottom block—the dotted lines must be taken 
as representing two chains, which, together, will lift 10 
tons, as shown. The chain drum is shown at A; the 
crab wheels and axles at B and ('; the girder between the 
ciab sides at D; the pin at F is one to which one end of 
the two chains was secured; the bottom block is shown 
at G. 

It was decided, after full consideration of all the cir- 
cumstances, to alter the old crane, so that it would lift 
30 tons. This was accomplished without adding to the 
lead on the gearing, chain drum, or chain. It was neces- 
sary to make a complete new gantry to carry the extra 
lead of 10 tons; this was built in the firm’s own boiler 
shop. 

The chain drum A has right- and left-hand grooves to 
receive the two lifting chains, one end of each being 
secured to the drum at the outer ends, so that as the 
chains coil round the drum they approach each other; 
the other ends of the chains were put through the bot- 
tem block G and secured to the girder ), between the crab 
sides, with the pin F’; thus the load of 20 tons was equally 
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divided between the girder D and the chain drum A; 10 


tens on each. 

The crab wheels and axles at B and C were replaced 
with stronger. ones, Fig. 2, and a new girder D, Fig. 2, 
was put in place strong enough to carry 20 tons, two bear- 
ings having been forged on it for the two pulleys F. 

A new bottom block G, Fig. 2, was made to carry 30 
tons, with two pulleys as before, but arranged so that the 
ends of both chains could be secured to it by the pin F. 

The chains were secured to the chain drum A as be- 
fore, and the loose ends passed round the pulleys in the 
bottom block G and up round the pulley F on the girder 
D and then down again to the bottom block and secured 
by the pin F, Fig. 2. Fortunately there was sufficient 
length in the chain drum A for the extra chain required 
by this rearrangement. 

The new arrangement is shown in Fig. 2; as in Fig. 1, 
the dotted lines represent the two chains, A is the old 
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drum, B and C the new wheels and axles, D the new 
girder between the crab sides, FE the new top sheaves or 
pulleys, F the pin in the bottom block G. 

In the old arrangement, Fig. 1, the chains had two 
“points” A and F, but in the new arrangement, Fig. 2, 
the chains have three “points” A, F, F’; therefore, it will 
be obvious that the load on the drum A remains the same 
ac in Fig. 1, that is, 10 tons, and there is no increase in 
the load on the gearing driving the chain drum when lift- 
ing 30 tons; the load on each of the crab wheels B and 
C is increased by 21% tons (5 +.24% = 7% and 7% X 
4 = 30 tons, total load on the four wheels), the load on 
the girder is 20 tons, the load on the pin F is 10 tons as 
in Fig. 1, the central pin in the bottom block @ has the 
total load of 30 tons to carry. 

The four chains are shown in Fig. 1, and they had to 
lift 20 tons, therefore, the load on each chain was 22 = 
§ tons. The six chains in Fig. 2 shown have to lift 30 
tons, the load on each chain is, therefore, the same as 
in Fig. 1 because 3° 5 tons. In Fig. 1 D is shown 
loaded with two chains, the load being 5 X 2 = 10 tons. 

In Fig. 2 D is shown loaded with four chains, there- 
fore the new girder must be strong enough to carry 5 X 4 
= 20 tons. The pin F in either arrangement secures two 
chains and the load is the same, 5 & 2 = 10 tons, in both 
arrangements. The lifting capacity of the crane is 
shown in Fig. 2, increased by 50 per cent.; 30 tons is 
now lifted instead of 20 tons. Now 20 is two-thirds of 
30, therefore the speed of the lift is reduced in the same 
proportion, that is, as 2 is to 3; if 20 tons were lifted at 
150 ft. per min. 30 tons will be lifted at 100 ft. per min. 


150 X 2 
3 


= 100) in other words, what the crab has 
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gained in lifting power it has lost in speed, but the alter- 
ation saved a considerable sum on the total outlay re- 
quired for increasing the output of the steel foundry «nd 
did not interfere with the efficiency of the plant a- a 
whole. 


e 


Little Journeys with the Repair 
Wit 
By F. E. Larrp 


= 


g, downy-faced tech graduate had night charge 
of the high-speed engine which ran the lighting units of 
a large manufacturing concern in which the repair man 
vas doing some night overhauling. This engine ran night 
and day year in and out, with only a 50-minute stop in 
each 24 hr. This stop came at the lunch hour, and it can 
be realized that little care or adjustment could be given 
in so short a time. 

One night when the repair man was at work in a re- 
mote part of the plant, the light suddenly went out. 
Snatching up his lantern, he started on a run for the en- 
gine room but the young engineer met him more than half 
way and with face ashen and eyes bulging, tremblingly 
stated that the engine “had all burned up.” The repair 
man was puzzled at the explanation but truly hoped that 
the trouble did lie with the engine that had “burned up,” 
and not in the dynamos. On reaching the engine room 
the youngster pointed out the seat of the trouble.and the 
repairman breathed a sigh of relief. . 

The babbitt had melted from the crankpin boxes, then 
froze and twisted about the pin like a great bunch of 
dough. The boxes were immediately loosened and the 
set metal chipped out. After scraping both pin and 
boxes free from bits of metal, the boxes were replaced and 
the liners raised a trifle. New babbitt was then cast in 
the boxes directly about the crankpin and some final 
scraping left the job in condition; the engine was soon 
running as well as ever. When the day engineer, an old 
employee of the firm, arrived, he blustered and fumed 
over the manner in which the job had been done. He 
stated that the boxes should have been .relined in the 
proper manner and then bored to fit. Botch jobs were not 
to his liking was further inferred, and he wagered that 
the engine would develop a pound inside of a week. The 
master mechanic remarked that the job was all rigitt, 
and that it was far more important to have the wheels 
turning than to cripple the plant. 

This engine was still running a year from the date of 
repair, and the few remarks relative to the value of oil 
in oil cups that the repair man made to the young: er 
were well put and thereafter faithfully carried out. 

For the year ending June 30, 1913, there were 67,986 ap) !i- 


A young 


cations for mechanical patents, 1930 applications or 
design patents, 172 patents for reissues, 7053 ap li- 
cations for trade inarks, 926 applications for labels : nd 


344-applications for prints. In all 38,754 patents were gran ed 
and 5166 trade marks, 664 labels and 254 prints were re: s- 
tered. During the year 21,427 patents expired and 6970 il- 
lowed applications were forfeited for nonpayment of f°. 
The total receipts of the Patent Office were $2,082,490.23, as 
against expenditures of $1,924,459.42, making the net sur} us 
over expenditures, $158,030.81. There was a slight decre.:se 
in the volume of business in this office during the last fiscal 
year. The total number of applications of all kinds \ a8 
80,084, as against 81,459 for the year preceding. 
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Plating and Polishing in Plant 
ling 18,000,000 Parts Yearly 


By ErHan VIALL 


SYNOPSIS—Great care is taken by the Eastman Kodak 
o. to protect its platers and polishers from fumes and 


dust. The way some of the parts are strung on racks, and 
others are placed in baskets for the automatic plating ma- 
chines, is described. A unique method of filling screw- 
head polishing plates and an automatic rivet-head buffing 
machine are illustrated. 

« 


An enormous number of nickel-plated parts are used 


on cameras of the class made by the Eastman Kodak Co., 
Rochester, N. Y. In 1912 over 18,000,000 small 
were polished, plated and buffed in the Kodak plant alone. 
The plating and polishing departments are as clean, well 
ventilated and sanitary as it is possible for modern 
science to make them. 

Owing to the hoods, tanks, posts and other obstructions 
to a clear view, it is impossible to give a picture of the 
entire plating room, but one corner of it is shown in Fig. 
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Fic. 1. ONE CorNER OF THE PLatine Room 














Fig. 2. MetHop or StrinGIne SoME OF THE PARTS 














Fie. 3. Nicket-PiATiInG MAcHINE 
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1.’ Here the hoods and exhaust system used for carrying 
off the steam and acid fumes are plainly indicated. The 
floor is of concrete, and wherever, liquid of any kind is 
liable to be spilled-on it wooden grids are placed for the 
workmen to walk on. In spite of the fact that there is 
no natural overhead lighting, all the light coming from 
the sides, the evenness of it may be gathered from the 
halftone, which was made from an unretouched photo- 
graph. 
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sists principally of a large gear wheel on a shaft which 
carries a spider at the opposite end, and between the two 
of which several metal baskets, holding the work, are held 
by centers, as shown at A ; these all set down in a wooden 
tank of plating solution. The large gear and baskets of 
work are revolved by means of a belted pulley and pinion 
2. In this case two machines are set into the same tank 
and the second one is run from the same pulley by means 
of a pair of sprockets and the chain C. The turning of 





f » 
ACHINIBI 
a eet 








Fic. 4. Work Baskers Usrep IN MACHINE 








Fig. 5. Typrcat Protrectep PoLisHInG HEAD 




















Fic. 6. SucTion-PLAte FILuer 


The work of stringing the parts for the platers is all 
done by girls. They string the parts on the hooks of metal 
racks like those shown in Fig. 2. These are then taken 
to the plating room and run through in the regular way. 
This method saves wiring the individual pieces and re- 
duces the handling to a minimum. 

Some of the parts are not strung at all, but are plated 
in machines like those shown in Fig. 3. A machine con- 


7. PuLate Reapy TO REMOVE 


the work in this way insures even plating of the parts all 
over. The electrical connections to the nickel plates and 
baskets are made in the same way as if the work were 
held on hooks or racks. 

Four of the punched-metal baskets used for holding the 
work are shown in Fig. 4. Two have both ends in place 
while the other two, it will be noted, are open for the re- 
ception of work. 
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POLISHING METHODS AND MACHINES 


‘'here are 46 heads in the polishing room, all electric 
driven and carefully hooded, as shown by the one in Fig. 
5. They were made by the Diamond Machine Co., and 
are thoroughly guarded, both for dust and mechanical 


danger. 
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Fic. 10. THe Hopper, CuHute aAnp FEEDING MEcHA- 


NISM 





_» 


= 


ee 
ee et 
: nor ar \ 





Fic. 8. Automatic BurrInc MACHINE 


In many plating establishments the handling of small 
screws is a troublesome problem, and varidus are the de- 
Vices in use for polishing small screw heads. None that 
we have seen, however, are more simple and efficient than 
the methods used in the Kodak factory. To hold the 
small screws while polishing the heads 6n an ordinary 
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wheel, a block of wood, with a metal plate screwed to 
it, is used. The metal plate is drilled and countersunk 
te suit the screws to be held, the holes for the shanks being 
drilled through both the plate and the block, for reasons 
that will soon be apparent. Each plate will hold 80 or 
100 screws, according to the size. The screws are placed 
in the drilled and countersun\ holes of the plate with 
the heads projecting just enough to polish nicely. So 
far this is a comparatively common practice, but the 
method of filling the plates with screws is different. A 
plate and block is placed in a holder A, Fig. 6, and is 
held in by strong suction from the pipe B. The boy picks 
up a handful of screws from below and rubs them along 
underneath the plate. The draws the 
shanks up into the drilled holes, the process requiring 
only a few seconds. The boy then turns the holder up into 
the position shown in Fig. 7. This automatically shuts 
off the suction just before the holder reaches the upper- 
most position, and the block and plate of screws shown 
at A is easily lifted off. This is laid on a tray, ready for 
the polisher, and an empty block-plate is placed in the 
holder. As the holder is turned downward, the valve is 
again automatically opened and the suction again oper- 
ates, holding the block in place and drawing the screws 
in as soon as they are rubbed across the plate. 


suction screw 


An Avrromatic Hrap BUFFER 


Slit-shank clinching rivets, with large heads, do not 
lend themselves kindly to the process just described, and 
to avoid tedious individual handling, the automatic ma- 
chine shown in Fig. 8 has been built. The 
whatever are to be buffed, are dropped into the hopper A. 
The “filler? B rocks up and down as the machine runs 
and keeps the chute (' filled with work. From this chute 
the rivets are fed, one at a time, into the chucks of the 
turret, and are carried under the wheels D and £. They 
are then knocked out into receiving box #. The spring 


rivets, or 











Fie. 9. ANotHER View or BUFFER 


collets of the chucks are opened by means of a cam and 
the rivets are knocked out just before the chuck passes 
under the end of the chute. Part of the cam is shown at 
G. One of the chucks b>fore the spring collet is closed 
is shown, with its cam rider at 47. Another one, shortly 
after it is closed, is shown with its cam rider at 7. An- 
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other view of the same machine is shown in Fig. 9, and 
this will give a clearer idea of the action. 

The hopper and chute, with the filler in its lowest posi- 
tion, are shown in Fig. 10. The rivets in the chute, and a 
rivet just dropping into place in the chuck collet, are 
plainly shown. From this it will be seen that the jaws 
of the chute, which feed the work to the chucks, are oper- 
ated by a roller and cam at the side of each chuck. 

“ 
Tables for Machine Speeds 
By Martin H. Batu 

We have made speed tables for lathes, millers and drill- 
ing machines to assist the operators in determining the 
proper cutting speeds. A table was made for each size 
and type of machine and placed either on the machine or 
in a convenient and conspicuous place near-by. 
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TABLE FOR MACHINE SPEEDS 


Machines with countershafts of two speeds require a 
double table like that shown herewith. The need for such 
tables is demonstrated by the fact that some operators are 
not able to judge the periphery speeds closely on dif- 
ferent diameters. In most cases an operator, will judge 
an accurate running piece of small diameter to be run- 
ning slower and a large-diameter piece to be running 
faster than it nt is, and pieces with projecting arms 
or lugs are sure to be judged considerably faster than 
their actual speed. The result is that in some instances 
the speed is too low for the greatest efficiency and in 
others is so high that the tool will not hold a good cutting 
edge and the cause is attributed to poor tool steel in- 
stead of excessive speed. 

A 2-in. hole can be bored in a piece 20 in. in diameter 
(if in balance) at the same speed as in one that is 3 in. 
diameter, but I think anyone who has watched such opera- 
tions carefully will bear me out in saying that it is not 
often done. 
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On the tables for lathes the figures in the central col- 
umns indicate the periphery speed in feet per minute on 
work of the diameter indicated in the columns at the 
ni and right. To illustrate: If we were using the 21- 

. Hendey lathe given, and desired a speed of 50 ft. 
on a 13-in. diameter piece, it would be obtained by using 
the belt on the third step with the back gears in, and 
using the highest speed on countershaft. If a speed of 
55 ft. was desired on a 314-in. diameter piece, it would be 
obtained by using the belt on the fourth step without back 
gears and using the, lowest speed on countershaft. 

The tables for milling machines give the periphery 
speed of the cutters in feet per minute and those for 
drilling machines give the r.p.m. of spindle. The latter 
tables are to be used in connection with the drill-speed 
tables in commen use. The feet per minute given are ap- 
proximate and the cutting speeds ‘at the bottom of the 
tables are for carbon-steel tools. For high-speed steels 
these figures may be doubled. 
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Tool for Forming Eyes in Wires 


By P. P. Fenaux 

The tool shown in the illustration was designed for 
forming an eye on the ends of wires in cases where the 
production did not warrant making forming-machine 
dies ; the cost of bending had to be nominal and the eyes 
of certain required dimensions. 

The tool has a base block A, to which is fastened with 
spacers a cover B. The straight wire is pushed between 
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Too. ror Formine Eyes 1n WIRES 

the pins D and E against the adjustable stop C. The 
two pins are driven in a gear F meshing with a segment 
G, provided with a handle and pivoting on J. A spring 
K always brings the handle back against a stop pin M 
in the position shown. 

By turning the segment, the eve is formed and by 
bringing the wire against the guide //, the eye is brought 
on the center of the wire. This latter can then be taken 
otf while the handle is released. With some practice, a 
boy can produce 400 eyes an hour. The plug LZ allows 
gears with different sizes of pins to be easily inserted. 
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Service Workin VarnishShop 


By Rosbert Mawson 


s) NOPSIS—The idea of a service department for this 
i ustry is somewhat new. Here various problems are 
so'ved ina scientific and practical manner, and the infor- 
wtion given to interested customers. Formulas which 
hove been tried with success in japanning steel springs, ox- 
idizing brass work before japanning, japanning zinc, bak- 
iny finishes on die castings and the method of securing a 
sain finish on aluminum are given in the article. 
% 

Che Moller & Schumann Co., Brooklyn, N. Y., enamel 
aud varnish manufacturer, is operating a service depart- 
ment which is both novel and useful to machine-building 
and other industries. 

The department is run with the idea of experimenting 
on any painting, enameling or varnishing problem which 
may arise in any trade. Some of the expressions used in 





Fic. 1. THe ExpermMENTAL Room 
their cireulars will give an idea of the principle which 
rmeates this service department. One says, “Our experi- 
ntal department is always ready to give you the benefit 
its experience and to finish samples of your product 
your approval. This service is yours, and we only 
in payment that you use it.” Another says, “Will 
u profit, without obligation, by our experience of fifty 
irs In meeting the needs of metal finishers ?” 
In this service department, many of the problems as 
the best methods and materials to be used for filling, 
ameling and varnishing steel furniture, machinery, 
‘tings, forgings and stampings, and the like, have been 
isidered and solved. On request from any interested 
mpany, samples submitted by them are experimented 
‘on until results are obtained to suit the wishes or de- 
ands for the inquirer. The methods and materials 
hich have been found to be successful, are then fully 
plained to the company. 
THE EXPERIMENTAL DEPARTMENT 
The halftone, Fig. 1, shows part of the department in 
which the experimental work is done in connection with 
the service department. At A may be seen a medium- 
heat oven where the parts are baked. On the wall may 





be seen various woods and machine parts which have been 
finished to suit inquirers’ desires. Four methods of fin- 
ishing are used on metal, wood and the like; brushing, the 
oldest, which needs no description ; dipping, in which the 
liquid is reduced to the proper consistency, placed in a 
tank and the articles are immersed in the liquid (this 
method is rapid and can be adapted to almost every ar- 
ticle) ; tumbling, consisting of rolling the objects in a 
barrel or tub with just sufficient liquid to coat them (this 
method is used for coating small objects) ; the spraying or 
air-brush method, which consists of a current of com- 
pressed air drawing the liquid through a nozzle directed 
at the object to be coated. This method works success- 
fully with enamels, japans, transparent colors and clear 
varnish. It is much quicker than brushing and in many 
cases better, and can be used on articles regardless of 
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Fig. 2. THe Spraying MACHINE 

their size. The spraying outfit is seen at A, Fig. 2, with 
the air compressor at B. Some of the dipping tanks are 
seen at C and samples of wood finishes at D. 


r rr one 2 om. — 
Tue Testing LABORATORIES 


Extensive testing laboratories are part of the equipment 
of the company. Here the various fillers, enamels and 
varnishes are tested for color, quality, drving, consistency, 
and the like, so that any order may be either supplied or 
duplicated. 

The illustration, Fig. 3, shows the laboratory where 
chemical tests are made of the various products. Here 
may be seen the various acids and the chemical apparatus 


used for the tests. The physical laboratory is shown at 


Fig. 4; on the right may be seen samples of various var- 
nishes and enamels and a record is kept of the process 


and of the ingredients used in the manufacture. Several 
samples on paper are also seen, which are being tested for 
penetration. The thin glass tubes shown in the cabinet A 
and on the bench at B are samples of varnishes, which are 
kept and may be tested for consistency in these vessels. 
At C are shown comparative tests on glass for drying, 
color, and elasticity. 
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The oven used for testing the baking processes is shown 
in Fig. 5. Here the heat and duration of baking are 
noted and different tests are made according to the parts 
and their intended use until the best results have been 
obtained. Some pieces are bent to determine whether 
the enamel tends to flake or chip off; others, where tests 
of exposure to climatic conditions are desired, are left 
many months én the roof of the factory building, so that 
the effect of the smoke and acid vapors arising from 
the plant, as well as of weather conditions, can -be as- 
certained. 







THe VARNISH MANUFACTURING 


The gums from which the varnish is made are received 
in either bags or cases and kept in stock according to 
their quality in the storeroom. A view of one of the gum 
storages is shown in Fig. 6. When any certain quality is 
required it is transferred to a machine which breaks the 
gum into pieces about one inch in diameter, these pieces 
are then placed into large open kettles and boiled on an 
open fire. 

After the gum is melted, the required oil is added and 
the two cooked to the proper consistency. This is de- 
termined in a similar manner to candy boiling by noting 
the way it drops from the stirring rod or its hardness 
when cooled on glass. The kettles are then allowed to 
stand, which lowers the temperature of the liquid, and 
then reducers, as turpentines, are added to the correct 
proportion. The mixture is then pumped into large vats 
and allowed to season. 

Fig. 7 shows some of the varnish filters. After the 
mixture has been allowed to stand and season a correct 
length of time, it is fed by gravity through the pipes to 
the filters. These are made of flat plates alternating solid 
and hollow with cloth placed between each pair of plates. 
As the liquid feeds down, it passes into the hollow plate, 
through the cloth and along the surface of the solid plate 
to openings placed at each corner. The cloth filters out 
any impurities. The cloths are afterward washed and 
dried, and may be used again. The handwheel B is used 
to draw apart the plates when it is necessary to remove 
the filtering cloths. The filtered varnish passes through 
the hole C into the pipe D and falls by means of gravity 
into the storage tanks ZF. The varnish is then tested and 
passed by the laboratory, after which it is pumped to 
tanks, some of which are shown in the illustration, Fig. 8. 
A gravity gage is attached to each tank, which shows the 
amount carried in it. The tanks are numbered and a 
description of the quality of the contents is carried on 
record. This enables the company to know at any time 
the amount of any certain varnish which is in stock. The 
tanks will carry a supply of 200,000 gal. 
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THe ENAMEL-MAKING DEPARTMENT 


A view of some of the mills for grinding the pigment 
to make the enamels is shown in Fig. 9. The pigment to 
be ground is placed in the upper pot A together with the 
necessary varnish to make a paste and, flowing down by 
gravity, is ground between the upper stationary stone B 
and revolving stone C, and falls into the pan D. This 
operation is repeated until the desired smoothness is ob- 





tained. 

This paste is then put into the mixing machine, Fig. 
10, A, where the necessary varnish is added to make the 
finished enamel. This machine has a running blade at- 
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tached to the revolving vertical shaft. After sufficient 
mixing, and tinting to the proper shade, the enamel 
is drained off and strained through 100-mesh wire cloth 
into the packages for shipment. At B are shown two 
of the filler mixing machines. In these machines are 
mixed the various tints of paste fillers which are usu- 
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done by dipping, and on baking it is found that the under 
half of the wire is well coated with japan while the up- 
per half seems bare. If the springs are hung so that the 
turns of the wire are horizontal, it is often found that in 
a spring three inches long, the upper inch shows prac- 
tically no japan and the lower two inches show a thin 
coating at the top and a very heavy coating at the bot- 
tom. If the-springs are held so that the wires run ver- 
tically, it is found that all the japan has accumulated on 
the lower half of the spring and the upper half is ap- 
parently bare. 

To overcome this trouble some manufacturers have been 
in the habit of dipping springs in strings, one hooked into 
the other, having probably from 10 to 25 springs to a 
string. In this way the excess japan from the upper 
springs runs onto the one next below, and in this manner 
fairly good results are obtained. The trouble with this 
method is the time taken in hooking the springs one into 
the other. 

Most manufacturers prefer simply to put their springs 
into metal baskets, dipping the entire basket into the 
japan, then withdrawing it and letting it drain. Then 
these springs are baked just as they are piled in the bas- 
ket. When baked the japan should be uniformly dis- 





a “ 


. a « > 
Am.Machinist # 


“a 








Tue Gas BAKING OVEN 


uly employed for smoothing out rough spots in metal 
in wood before the enamel or varnishes are 
laced on them. 


r pe res 


Notes WHEN JAPANNING METAL 


When japanning on soft metals many of the metals 
‘equire special treatment and preparation in order to 
inake the enamel or japan adhere to them satisfactorily. 
Some of the general methods are here given. For the 
inal cleaning of the metal just before applying the japan, 

is well to wash with benzole, as this seems most satis- 
‘actory in removing grease from handling with the fingers 
‘nd the like. 

Care should be exercised when japanning steel 
These are usually made of cold-drawn wire, 


coil 
springs, 
which has an extremely hard and nonporous surface. As 
‘he wire is generally of small diameter any coating ma- 
terial tends to run quickly to the underside. 

Because of this fact, manufacturers have had consider- 
able trouble in japanning springs. This work is usually 
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tributed over the springs, and should not show contact 
marks where one spring has lain upon the other. 

For most dipping operations, the material used is two 
parts of japan to one part of benzine, and at times as 
little as one part of japan to one part of benzine; how- 
ever, on spring work this amount of reduction gives un 
satisfactory results as outlined above. 

After considerable experimenting it was found that if 
the japan were reduced very thin, that is, about one part 
of japan to four or five parts of benzine, a very thin coat- 
ing was obtained, which coating, if baked at a tempera- 
ture of about 400 deg. F. gives a uniform, even distribu- 
tion over the entire surface, and a second coat of one 
part of japan and two parts of benzine gives an excel- 
lent result. 

Because of the hard surface of spring wire, it is found 
that the ordinary high-heat baking japan, such as might 
be used on cast iron and heavy sheet-steel work, is not 
satisfactory, because when baked it will chip off readily. 
This hard surface requires specially prepared japan which 
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will admit of the springs being packed in a barrel, and 
shipped without amy protective wrapping without any 
of the japan chipping off. 

Nores ON OxrpizIneG Brass Work BEFORE JAPANNING 

This method requires an acid dip and then an oxidizing 
dip. By treating in acid, dip work becomes much cleaner 
than by any other known process and oxides will take 
hold only by an acid treatment. 

Mix in an earthenware or glass vessel 1 qt. nitric acid 
(36 deg. Bé.), 2 qt. water, 2 qt. sulphuric acid (66 deg. 
Bé.). 

When mixing use water between the two acids in the 
order named or an explosion will ensue. If this mixture 
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does not take hold of the work quickly after it has been 
used some time this failure is caused: by the deposit of 
sediment in the bottom of jar; when in frequent use the 
sediment should be cleaned from the jar once a week or 
once in two weeks. 

Never add one or other of the acids to make the mix- 
ture stronger, but clean the sediment from the jar first 
and then mix just as before and add to old solution. 

Put the work in a porcelain dipping basket with holes 
in the basket, then immerse in the acid dip, working the 
basket up and down and shaking the work well. Then 
rinse in running water and then again in the acid dip, 
and again in running water until the work is perfectly 
bright. 

Be sure the work is perfectly clean from acid before 
putting it in the oxide, for the least particle of acid in the 
oxide dip will ruin it. After the work is well rinsed from 
the acid dip, it is ready for the oxide dip. Leave the 
work in the same basket and go through the oxidizing 
process, 

Biack OXIDE Dip to Be Usep arrer Acip Dip 

To five or six gallons of water, add following: 71% Ib. 
sodium carbonate, 1 lb. blue vitriol, 1 lb. verdigris, extra 
dry (Narbonni). 

After this is thoroughly dissolved, add ammonia until 
the work becomes black. (With the above add about % 
to 1 pint of ammonia 18 deg. Bé.) 

When this becomes weak and does not take hold quick- 
ly, always add the above in the proportions given, to the 
old dip; but before adding, clean all the sediment from 
the bottom and sides of the jar. 
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this oxide dip hot, by placing the jar in another 
jar .» tank of hot water, the steam pipe running in the 
tank, not in the dip. 


Wa 

the work looks iridescent, or rainbow color while 
goi: through the oxidizing process, add ammonia until 
the «ork shows up black. 


(ove must be exercised not to add too much ammonia ; 
‘s is done the work will come out of the dip a red, 
or 1 .uddy, brown color, 

1! the work does come from the dip a red or brown 
color, the Cip is either not hot enough or else there is 
too much ammonia. 

If the dip is hot and there is too much ammonia, let 
the ammonia evaporate awhile in the steam by leaving 
the the cover off the jar, or add the proper proportions 
of copper and soda. 

The solutions must not be too hot for if so the more 
iridescent the work will become. 

Add no more ammonia than necessary. Use a porce- 
lain dipping basket (earthen) and keep the basket, while 
in the oxidizing solution, moving up and down, shake 
the work once in a while, until a black color is obtained ; 
this should be in from one to two minutes if the dip 
is properly mixed. 

Before the ammonia is added to the rest of the mix- 
ture or solution, the solution will be a muddy, greenish 
color, but after the ammonia is added and the solution is 
about right, it will become a dark indigo blue and as the 
solution gets weaker, it will get lighter blue and the work 
will come out brown. In this case, scrape off the sediment 
from the bottom and sides of the jar, and add the propor- 
tions as at first. Do not throw out the old dip when add- 
ing new. The solution or dip when new or added to, 
should last from three to five weeks. 

Be sure and use all three mixtures, 

In regard to brass where it is not possible to give the 
black-oxide finish, quite satisfactory results are obtained 
by sandblasting, or by first heating the brass part to a 
temperature of about 400 deg. F. for one hour, after 
which the enamel may be applied at its usual baking heat 
and time. When the brass is treated either by sandblast- 
ing or by high heat, the first coat will draw back from 
the edges and leave them partially bare. These spots, 
however, will be fully covered by the second coat. This 
makes this method unsatisfactory for a one-coat finish. 


TREATMENT OF ZINC 


In regard to japanning on zinc, we might mention that 


this metal becomes quite brittle even at temperatures as 
low a» 175 deg. F., so that it is impossible to bake it and 
only «ir-drving finishes can be used. The pure metal 
does .ot take kindly to painting of any kind, but we do 
find ‘at if the surface is treated in the same manner 
as fo. valvanized iron the enamel! will adhere very much 
bett. 


Fornula of a solution to brush on galvanized iron so 


that ‘ie enamel will adhere: 1 oz. cupric chloride of 
copy’ (CuCL,), 1 oz. nitrate of copper, 1 oz. sal am- 
Mon is , 

Dissolve in one-half gallon of warm water, when com- 
Pletely dissolved, add one ounce of commercial hydro- 


chloric acid. This is best mixed in a glass or earthen- 
Ware vessel, as it would eat up any tin or iron container. 
Brush this liquid on the galvanized iron, let it dry 12 hr., 
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then brush off well and apply the enamel. Baking enam- 
els and japans may be used on galvanized iron. 


ENAMELING Die CASTINGS 


In baking finishes on die castings, it is first necessary 
to heat the casting to a temperature at least 15 to 25 deg. 
higher than that at which we wish to bake the enamel 
or japan and hold it at this temperature for one-half 
to one hour. This high heat causes any small particles 
of gas to expand and break through the surface, leaving 
small pimples or pin heads which can be easily sanded off. 
If the first coat of enamel or japan is applied as soon as 
the casting is cool, and then baked at its regular baking 
temperature, which is slightly lower than that at which 
the plain casting was heated, there will be no difficulty in 
getting the japan to adhere. 

For securing a satin finish on aluminum to enable 
enamels and japans to adhere, the article should be dipped 
first in a hot solution of caustic soda or caustic potash— 
the potash preferred—and then thoroughly washed in 
clear water and dipped in a bath of concentrated nitric 
acid, after which it should be thoroughly washed in clear 
water and dried in hot sawdust. 

The caustic solution should be prepared in a steam- 
jacketed tank or one provided with a steam coil, and 
should test by Beaumé’s hydrometer at about 25 deg. 
(about 2% Ib. caustic per gallon), although anywhere 


between 20 deg. and 30 deg. gives good results. 





The solution should be heated to about 200 deg. F., 
and should attack aluminum rapidly, and upon removing 
the article the solution should burn and boil furiously 
on the metal. After washing, the article should show a 
very black color, which turns to a silvery-white finish 
upon dipping in the nitric acid. 

The strength of the solution should be maintained by 
adding quantities of the caustic from time to time. 

The principal point to bear in mind in washing and 
drying is to dry without streaks; this is accomplished 
if the hot sawdust contains no pitch or resin, 

The finish can be considerably improved by scratch 
brushing the article before dipping, as this destroys the 
grain of the metal and reduces the possibility of the sur- 
face of the article showing streaks. As caustic readily dis- 
solves aluminum, care should be taken not to leave the 
metal in the solution too long. 


NOTES ON CLEANING BY SAND BLAST 


Sand blasting is the best possible method of preparing 
sheet steel to hold either air-drving or baking finishes. 
It removes all oil, rust and scale on both sheet steel and 
castings, quickly and thoroughly, and leaves the surface 
ready to receive the covering, which will adhere well and 
last longer than on metal cleaned by the process of 
dipping, pickling or hand cleaning. The sand-blast pro- 
cess is especially valuable as preparatory to baking pro- 


cess. 
The air pressure should be 30 lb. per sq.in., which, 
with a good, sharp, clean, hard sand in grade from No. 


30 to No. 12 coarse, will clean the steel rapidly and ef- 
fectively. As the newly cleaned steel will absorb oxygen 
from the air and rust rapidly, it is desirable that the sur- 
face be enameled as quickly as possible after cleaning, un- 
less the shop in which the work is done is heated to re- 
move moisture from the air. 
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Boring Inclined Holes in Jigs 
By N. Eaton 


At various times articles have appeared in the col- 
umns of technical papers, describing very fully the use 
of cylindrical test pieces in connection with jig and gage 
work, and these have doubtless been of value and interest 
to those who have work of this kind to do. 

There are many cases in which it would be impossible 
to get accurate results without their use. My own ex- 
perience has been, that jigs and tools which were difficult 
to make before we adopted this method, and whose ac- 
curacy was always in doubt even when we did get them 
finished, are now handled with no more trouble than or- 
dinary ones. 

The examples, Figs. 1 to 13, show the methods used 
for boring inclined holes in jigs, using cylindrical test 
pieces and also steel balls from which to take meas- 
urements. Fig. 1 is a slip bush for a drill jig. Two 
holes are required to be drilled, one concentric with the 
bush, the other for the bush, at an angle of 3 deg. 26 min. 

When in position in the jig the bush is located by the 
slot at A, which fits a key secured to the jig. After fin- 
ishing the outside of the bush it was secured in a V-block 
fixed on an adjustable angle plate which was first set at 
zero. The bush was brought in line -with the machine 
spindle, the angle plate then set at 3 deg. 26 min. and the 
machine spindle then set in the correct position relative to 
the 0.75-in. diameter test bar. 

X = 2.6 — r+ (2.1 tan 3 deg. 26 min.) cos 3 deg. 
26 min. 
— 2.1 + (2.1 X 0.06) 0.99821. 
= 2.226 & 0.99821 = 2.222 in 

Fig. 2 shows a drill jig in which two holes are required 
to be bored. The hole A is bored first and the jig then 
fixed on an adjustable angle plate which is set at 30 deg. 
and the inclined hole bored and faced, measurements X 
and Y being taken from the 0.75-in. diameter test bar. 


_ . 


| 
+ po we 


38 — (2.4 tan 30 deg.) cos 30 deg. 
8 — (2.4 X 0.57735). & 0.86603. 
41436 X 0.86603 = 1.225 in. 

2.4 ( 0d 

" = —,—_— x tan 30 deg. 
, cos 30 deg. - B.) 
2.4 
~ 0.86603 
= 2.7712 + 0.7071 = 3.4783 in. 

Fig. 3 is also a drill jig for drilling a small hole at an 
angle. The hole A is finished first and the jig is then 
placed on an adjustable angle plate set at 30 deg. 

As in the two first examples, measurements are taken 
from the 0.75-in. test bar. 


+ (1.225 X 0.57735) 


X = (5.3 tan 30 deg. — 0.2) cos 30 deg. 
= (5.38 & 0.57735 — 0.2) 0.86603. 
= 2.8599 & 0.86603 = 2.4767 in. 


Drit_-Jig BUSHING HOLES 


Fig. 4 is a part plan and end view of a boring jig in 
which the hole C is required to be bored in the position 
shown relative to the locating recess at D. The surfaces 
E, F and G are finished first and then the main bore 7. 

If the dimensions A and B are required. they can be 
obtained as follows: 
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A= (7.7 — r) cos 15 deg. + (1.65 + 1) sin * 
deg. 
= 6.7 X 0.96593 + 2.65 & 0.25882. 
= 6.4717 + 0.6858 = 7.1576 in. 
B= (1.65 + r) cos 15 deg. — (7.7 — r) sin 15 
deg. 
= 2.65 X 0.96593 — 6.7 0.25882. 
= 2.5597 — 1.734 = 0.8257 in. 

The hole C is next bored, the jig being fixed to tie 
circular table of the horizontal boring machine, the center 
of table being set in line with the machine spindle. A 
spigot in the center of the table is used to locate the jig 
from the hole J. A test bar fitting the bore H is then 
placed in position and the jig accurately set at right an- 
gles to the machine spindle. 

The table is then rotated through the angle required, 
20 deg., this being measured by fixing two buttons, one 
of which is secured to an arm fastened on top of the ro- 
tary table. 

The other is stationary and secured in any suitable 
manner on the machine bed. Both buttons must be fixed 
on the same radius, say 20 in. from the center of the cir- 
cular table. 

If the angle between the buttons is 10 deg. when the 
jig is at right angles to the machine spindle, it will, of 
course, be 30 deg. when the jig is in the correct position 
for boring the hole J. The chord for 30 deg. for a radius 
of 20 in. is then found and the table rotated until the dis- 
tance between the buttons corresponds to this. Three ex- 
amples are given in this article, showing the use of steel 
balls for this class of work. 

Fig. 5 shows a simple method of testing the position of 
the facing A, which represents the facing inside a bevel- 
gear casing, against which a bevel pinion runs. B is a 
standard 2-in. diameter test bar, which is placed in the 
bore for the gear shaft, and C is the special test piece to 
be made. 

Figs. 6 and 7 show how to determine the accuracy of 
C. The steel ball is shown in position on the conical end 
of C’, and also the way in which the dimension marked 
is calculated. 

This is obtained as follows: 

A=2r cos 45 deg. — 21, cos 45 deg, 
=2 & 1.25 X 0.70711 — 2 K 0.5 & 0.70711. 
= 1.76777 — 0.70711 = 1.0606 in. 
1.025 
~~ cos 20 deg. 
= 4 — 1.09078 = 2.9092 in. 
C=A — (r, sin 20 deg.). 
1.0606 — (0.5 & 0.34202). 
= 1.0606 — 0.17101 = 0.88965. 
X = B — (c tan 20 deg.) + (r, cos 20 deg.). 
= 2.9092 — (0.88965 XX 0.36397) + (0.5 X 
0.93969 ). 
= (2.9092 — 0.3238) + 0.46985. 
= 3.055 in. 


ol 


— 


Usine Steet BALts ror GAGING 


In Fig. 7 the part A is seen placed in a V-block w th 
the steel ball on top and resting against the sides of ‘he 
V. With A clamped to the V-block and supported on 
packing so that the end will clear the top of the surf ice 
plate, the distance XY can easily be measured with ‘hie 
height gage. 
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It will be noticed that the conical end is not ground.-to 
a point, as it is more convenient to adjust the shoulder D 
on A by placing the piece between centers and for that 
reason the centers were left in both ends. 

Fig. 8 is a drill jig for drilling the six equally spaced 
Isles in the part shown in dotted lines. This jig is for 
use on the horizontal drilling machine. After drilling the 
first hole, the part is rotated 60 deg. and indexed by 
means of a plug in the hole B, which fits the hole already 
drilled. 

Fig. 9 is a sectional view and shows the method used 
for boring the hole A. The 3-in. bore having been fin- 
ished and both ends faced, a bushing C is inserted. This 
is bored to receive the part D, shown in detail in Fig. 
10, which is a steel piece bored out at the end to suit 
a 1-in. diameter steel ball, which is a push fit in same. 
The end carrying the ball is cut away, as shown, to enable 
measurements to be taken from various positions. 

After placing C and D in position, the dimension X 
must be caleulated. This will be the position of the ma- 
chine spindle relative to the ball when boring the hole 4. 


X = 11.1 sin 45 deg. 
= 11.1 & 0.70711 = 7.8489 in. 

The most difficult part is boring the locating hole B. 

Figs. 11 and 12 will explain how this is done, Fig. 12 
being a plan view and Fig. 11 an end view of the jig set 
up for boring. 

It is obvious that the jig must be rotated through an 
angle of 60 deg. about the axis XY (Fig. 8) to bring 
it in the correct position. 

In Fig. 12, £ is a 3-in. mandrel, fitting the bore of 
the jig and F is a stop collar. The mandrel was sup- 
ported and securely clamped in V-blocks which were 
packed up enough to allow of the jig being rotated around 
the mandrel. 

After setting the base parallel with the top of the ma- 
chine table, a plug gage was put in the hole A already 
bored, and brought in line with the machine spindle. The 
stop collar F was then secured and the jig rotated 60 
deg. Suitable stops on the machine table were provided 
to prevent the jig moving when boring the hole. 

Fig. 13 is a drill jig for drilling an obliquely inclined 
hole. The hole for the drill bush was bored in the follow- 
ing manner. The locating faces were first machined and 
then the jig was fixed up on adjustable angle plate set at 
20 deg. 

The angle plate was fixed on the circular table of the 
boring machine with the hinge pin at right angles to the 
machine spindle. The circular table was then rotated 
through the true angle, this being measured by the same 
method as used for the boring jig shown in Fig. 4. 

The angle piece, to which is soldered the 1-in. steel ball, 
having been previously secured in the position shown, the 
ball is used as a spherical button and the machine spindle 
brought in line with same with the aid of an indicator. 


The dimensions A, B and C are found thus: 
A=5 sin 45 deg. = 5 X 0.70711. 
= 3.5355 in. 
B=A —1 in. = 2.5355 in. 
C = 2.25 — (3.5355 tan 20 deg.), 
= 2.25 — (3.5355 & 0.36397). 
= 2.25 — 1.2868. 
= 0.9632 in. 
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Micrometer Attachment for 
Measuring Cutter Teeth 


By H. M. Bogart 


We cut a great many pinions in the miller, using a 
triple index head and a gang of three gear cutters. ‘1 1is 
necessitates grinding the cutters true with their bore :nd 
of a uniform diameter. 

Formerly we experienced considerable difficulty in ac- 
complishing this, owing to distortion in hardening, the 
cutters being of high-speed steel. The cutters were of- 
ten as much as 0.005 in. out of true, and measuring ‘he 
diameter woulil not show on which side the teeth were 
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MICROMETER ARRANGEMENT FOR CUTTER TEETH 


high. As our pinions are of fine pitches, no variation 
in depth of cut can be allowed. We finally made the at- 
tachment shown, to fit our 1- and 2-in. Starrett microm- 
eters. It consists of a stud with two diameters to suit 
the bore of the cutters, slotted to pass over the anvil 
and yoke of the micrometer, and with a headless set- 
screw for clamping. 

In use it is slipped on to the micrometer, lightly held 
by the measuring screw to insure its seating fairly on the 
anvil, and the setscrew.is tightened. The teeth of all new 
sets of cutters are ground singly to a uniform heigh*, 
the cutter being revolved on the stud to test the radius. 
Then with the cutter reversed to bring the index paw! of 
the cutter grinder against the corrected face of the teeth 
the back sides are ground. In subsequent sharpening, by 
grinding all the cutters of a set without changing th« po- 
sition of the wheel, the result will be cutters quite r und 
and of uniform diameter. 

& 

While it is generally recognized that certain occupat »nal 
processes are injurious to health and that insanitary c ndi- 
tions in workshops and factories are prejudicial to the wel- 
fare of operatives, very little has been done in this co: ntry 
to make systematic investigations into industrial condi ‘ons. 
In 1907 the Massachusetts State Board of Health issu: | its 
first report dealing with dangerous occupations. Mass: :hu- 
setts was thus the first state in the Union to recogniz the 
fact that sanitary inspection of factories was essentia ly 4 
health matter. Since then much valuable informatio 0 
occupational hygiene has been gathered by the Massachi setts 
State inspectors of health, and our knowledge of occupa onal 
processes and conditions is increasing. A few exceec negly 
important investigations have been made in the subject else- 
where in the country, notably the reports of the Illinois ‘om- 
mission and of the United States Bureau of Labor. A bu let” 
recently published by the last named bureau carries th¢ tit’? 


of “Dangers to Workers from Dusts and Fumes and Me _hods 
of Protection.” 
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Letters from Practical Men 
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Large Lathe Mandrels 


Tilustrated herewith is a method used in the shop where 
{ am employed of making mandrels of large diameter. 
The body is of cast iron, as shown at A, cast-steel plugs 
2 are forced into the body before it is finish-ground. This 
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LarGE LATHE MANDREL 


method effects a large saving over the usual practice of 
making such mandrels of steel, and also is a great advan- 
tage in a job shop where steel of large diameters is not 
always in stock. 
E. W. Tate. 
Dexter, Maine. 


Chart for Cup Blank Diameters 


Recently I had occasion to plot a series of cup curves 
which may prove useful to others. It had been noticed 
that upon taking a blank of any diameter and drawing 
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it into a number of plain cups the tops, when connected, 
formed a curve similar to those shown in the chart. 

With this as a working basis the curves were plotted for 
each ¥% in. difference in blank diameter from 0 in. to 12 
in., using the American Machinist Handbook formula 
B= VD (D+ 44), which is the correct surface for- 
mula for plain cups with sharp corners. As this formula 
does not take into account the radius at the bottom of 
most drawn cups as in Fig. 1, which increases the height 
of the cup over a sharp-cornered cup of equal cup and 
blank diameters, I worked out the following formula with 
this in view: 





R (0.43 D + 0.143 R) 
a 
I append here the derivation of the American Machin- 
ists’ Handbook formula, the height-correction formula 
and methods of using the chart: 
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C = Height correction ; 
H = Height; 
R = Radius; 
D = Diameter ; 
B= Blank diameter. 
AMERICAN MACHINISTS’ HANDBOOK FoRMULA 


Dix 
Area at bottom of cup =- i” 


Area of shell = D x H; 
Dix 
Total area =—- + DrH. 
Blank diameter having this total area 


if 





— + De 
sis se Vi (P+ Dee) = VD FIDE 


| 
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=vVD(D+4H) 


HEIGHT CORRECTION FORMULA 
Area of ring section Y, Fig. 2, = 2 Ra (D— 0.5 R); 
Area of ring section Y, Fig. 3, (D — 0.728 R) 
(= R) 
—- 
Difference in area between Y and Y 


(= R) 
2 


oe 
a 


2Rar (D— 
0.5 R) — (D — 0.728 R) x 


The height of a shell whose diameter = D, and whose 
area = difference between XY and Y 

R) 

= 


2 R= (D — 0.5 R) — (D — 0.728 R) me 
Dx 








2 (D — 0.5 BR) — (D — 0.728 R) 





D 
1.57 RD + 1.143 R? 


D 
0.43 RD + 0.143 R2 
a jon 
_ R (0.43 D + 0.143 R) 
- D 


2kRD— R? 











To illustrate the use of the chart, Fig. 4, let us consider 
the following examples: Having given a cup whose diam- 
eler is 4 in. and whose height is 8 in., with sharp corners, 
to find the blank diameter. 

Find the 4 in. on the cup-diameter scale and the 8 in. 
on the height scale. The intersecting curve will be found 
to be the 12-in. blank curve. 

If instead of a sharp-cornered cup we have a radius 
of 11% in., it is first necessary to find what increase in 
height of cup this radius will make over a sharp-cornered 
cup 4 in, in diameter. It will be found that the 114-in. 
radius line will fall $$ in. (scaled) below the zero line, in 
the height correction scale at its intersection with the 
4-in. cup-diameter line. Deducting this 23 in. from the 
8 in. height we have 73% in., and it will be seen from the 
chart that the new blank diameter curve will be 1114 in. 
slightly full. 

In plotting the curves mean cup sizes were considered, 
as shown in the chart, but outside cup sizes are suffi- 
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ciently close, except in cases of very thick metal. It 
should also be understood that the cup must have a uni- 
form metal thickness. 
Harry J. Horn. 
Philadelphia, Penn. 


# 
A Tapping Device 


Having a large number of parts to make of the di- 
mensions shown in Fig. 1, we had considerable trouble 
in tapping them, having more taps broken than pieces 
made. We, therefore, designed the tool, Fig. 2, which 
worked with considerable success. 

We had to have four taps to each size and only one hole 
in the turret lathe, the others being occupied by the tools 
for turning the taps. A is the part which fits in the turret, 
B is free to slide in and out, but is prevented from ro- 
tating by the plunger C in the collar D, which in turn 
is prevented from rotating by E, which bears against the 
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DETAILS OF TAPPING DEVICE 


key F, set out the desired distance from the supports G, 
the length of the hole to be tapped. 

The hole H is to receive the bushes J, of which there 
are four, one for each size of tap. The screws A fit in 
the keyways LZ and prevent them from rotating. The 
bushes are turned slightly barrel shape so as to float in 
the hole H. The latch M is pivoted on the stud N, but 
slides over the stud O and prevents the bushes from com- 
ing out. 

The manipulation is as follows: First set the taps in 
the bushes J and have them in rotation 1, 2, 3 and 4 
Place No. 1 tap and bushing J in the hole H and clos 
the latch M. Next have F set out the desired distance 
and fasten it, # then bears against F till it comes to th 
taper, the pressure on the taper forces F back against the 
pressure of the spring P and lets B rotate past F, as soor 
as the bushing J has passed @ it springs into norma! 
condition again, and on reversing the lathe, F catches F 
and draws the tap out. 

T. R. Watton. 

Bristol, Eng. 
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Novel Decimal Equivalent 
Chart 


Most decimal equivalent tables are found to be con- 
fusing to read because of the great mass of numbers to- 
gether. The idea shown in the sketch makes a conven- 
icnt table and is found easy to read. Make up the equiv- 
alent table as shown, then from some heavy drawing paper 
make the holder in which the table slides; cut spaces in 
it so that only one decimal of each denomination will 


appear. 
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THe DecrmaL EQuivALEN? CHART 


For convenience two spaces are cut for sixty-fourths, 
so that the table does not have to be pulled as far out as 
would result with only one space; the tables may be 
blueprinted and pasted to some stiff cardboard. Another 
convenient feature is that the radii, excepting for eighths, 
can be found opposite the preceding equivalent. 

This will be found a very handy table for the drawing 
board. 

H. E. Sorrrm. 

Bridgeport, Conn. 


e, 


Method of Obtaining Feed 
Progressions 


A simple and accurate method of obtaining pro- 
gressions, such as are required in laying out speed and 
feed changes for feed and speed drives, without the use of 
mathematics, or recourse to tables. which are usually not 
available when wanted, is shown in the illustration, two 
examples being given. 

Remove the slide from a slide rule and locate upon it 
the limits of the progression wanted, then space two 
points upon a sheet of paper the same distance apart as 
the limits of the progression on the slide. Connect these 
puints by a line and, with the dividers, divide the line 
by trial into one less spaces than the number of feeds or 
speeds desired. If the points are marked and the slide 
laid with the limits of the progression coincident with 
the two end points, the intermediate points may be used 


Example - Limits 12 & 350 - 16 Speeds 
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to read the steps of the progression from the slide. It is 
important to remember that it is points, not spaces, which 
are required, as counting the end ones there will be 
more points than spaces, 
P. A. FREDERICKS. 
Milwaukee, Wis. 
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Cone-ePulley Pattern 


A method of making a cone-pulley pattern and cores, 
is illustrated; this has proved a great improvement over 
the method formerly used here. This was to have the pat- 
tern and core box, each in a single piece, thereby making 
them heavy and cumbersome. There were also a number 
of loose pieces, which were nearly always among the miss- 
ing. The molder also had no opportunity of seeing the 
lower parts of his mold when drawing his pattern, and 
it was necessary to make the mold in a two-part and 
sometimes a three-part flask, which consumed a great deal 
of time and the large core had to be baked over night 
The mold was always gated from the bottom, which 
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PuLLey PATTERN 


caused a washing effect on the green sand as the level of 
the iron rose. 

As will be seen from the illustration, the pattern is now 
made in two sections, and the constructien is such that 
it is possible to mold it in a one-part flask, the large 
print at the top acting as a cope. The core box for the 
first section of core contains a hub and a set of arms, 
which can be fastened in the box, doing away with loose 
pieces. The second section is simply a ring core with a 
small section of the arms fastened in the box. The third 
section also contains a hub and set of arms (not shown, 
to better show the simplicity of the core). The ring core 
shown on the small step makes it possible to fasten the 
flange to the pattern, thereby making a two-part flask 
unnecessary. The print at the small end is made a sep- 
arate core to allow the molder to watch the entire mold 
as he sets his cores. The print core is set first, then the 
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will admit of the springs being packed in a barrel, and 
shipped without any protective wrapping without any 





of the japan chipping off. 







Nores on Oxipizina Brass WorK BEFORE JAPANNING 





This method requires an a id dip and then an oxidizing 
dip. By treating in acid, dip work becomes muc h cleaner 






than by any other known process and oxides will take 





hold only by an acid treatment. 

Mix in an earthenware or glass vessel 1 qt. nitric acid 
(36 deg. Bé.), 2 qt. water, 2 qt. sulphuric acid (66 deg. 
Bé.). 

When mixing 
order named or an explosion will ensue. If this mixture 


use water between the two acids in the 


Fic, 10. Fruter-Mixine MAacurInes 
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does not take hold of the work quickly after it has been 
used some time this failure is caused by the deposit of 
sediment in the bottom of jar; when in frequent use the 
sediment should be cleaned from the jar once a week or 















once in two weeks. 

Never add one or other of the acids to make the mix- 
ture stronger, but clean the sediment from the jar first 
and then mix just as before and add to old solution. 








Put the werk in a porcelain dipping basket with holes a 
in the basket, then immerse in the acid dip, working the a 
basket up and down and shaking the work well. Then e 
rinse in running water and then again in the acid dip, g 
and again in running water until the work is perfectly ps 
bright. & 

Be sure the work is perfectly clean from acid before t 
putting it in the oxide, for the least particle of acid in the D 
oxide dip will ruin it. After the work is well rinsed from = 
the acid dip, it is ready for the oxide dip. Leave the < 

: auch S 

work in the same basket and go through the oxidizing 
process, oO 
BLack Oxipe Dip to Be Usep Arrer Acip Drip E 





To five or six gallons of water, add following: 7% Ib. 
sodium carbonate, 1 lb. blue vitriol, 1 lb. verdigris, extra 
dry (Narbonni). 

After this is thoroughly dissolved, add ammonia until 
the work becomes black. (With the above add about % 
to 1 pint of ammonia 18 deg. Bé.) 

When this becomes weak and does not take hold quick- 
ly, always add the above in the proportions given, to the 
old dip; but before adding, clean all the sediment from 
the bottom and sides of the jar. 
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Letters from Practical Men 


———————————— 


Large Lathe Mandrels 


Illustrated herewith is a method used in the shop where 
{ am employed of making mandrels of large diamete: 
The body is of cast iron, as shown at A, cast-steel plug: 
B are forced into the body before it is finish-ground. This 
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LARGE LATHE MANDREL 


method effects a large saving over the usual practice of 
making.such mandrels of steel, and also is a great advan- 
tage in a job shop where steel of large diameters is not 
always in stock. 

E. W. Tare. 


Dexter, Maine. 
xs : 
Chart for Cup Blank Diameters 


Recently I had occasion to plot a series of cup curves 
which may prove useful to others. It had been noticed 
that upon taking a blank of any diameter and drawing 


12 


Diameter of Cup, Inches 


2 | 0 ] 2 
Correction in Height 
for varius Radii, Inches 





Height of Cup-With Sharp Corners, Inches 


it into a number of plain cups the tops, when connected, 
formed a curve similar to those shown in the chart. 

With this as a working basis the curves were plotted lo 
each lL, in. difference in blank diameter from 0 in. to 1° 
in., using the American Machinist Handbook formula 
B = Vv D(D 4 } H . which is the correct surface for 
mula for plain cups with sharp corners. As this formula 
does not take into account the radius at the bottom of 
most drawn cups as in Fig. 1, which increases the height 
of the cup over a sharp-cornered cup of equal cup and 
blank diameters, | worked out the following formula with 
this in view: 

R (0.43 D 4+ 0.143 R) 
on D ae 

I append here the derivation of the American Machin- 
ists’ Handbook formula, the height-correction formula 
and methods of using the chart: 
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C = Height correction ; 
H = Height; 

R = Radius; 

D = Diameter ; 

B = Blank diameter. 


AMERICAN Macurinists’ HanpsBoox ForMULA 


Dix 
Area at bottom of cup = 


Area of shell = D x H; 
D*x 
Total area = ra + DrdH. 
Blank diameter having this total area 


[ 


a + DrH 
il) = VD?+4DH 


— 
“alec Vi(at 
N 4 





=vVD(D+44) 
HEIGHT CORRECTION FORMULA 

Area of ring section X, Fig. 2, = 2 Rw (D— 0.5 R); 

Area of ring section Y, Fig. 3, = (D — 0.728 R) 
2 (= R) 
‘a 

Difference in area between XY and Y = 
(= R) 


9 
~ 


2Ra(D— 
0.5 R) — (D — 0.728 R) «x 


The height of a shell whose diameter = D, and whose 














area = difference between X and Y 
2 Rx (D — 0.5 R) — (D — 0.728 R) e&4) 
a ta oe}, aan Der q 
2 R (D — 0.5 R) — (D — 0.728 R) Se, 
ees cheat D 
_2RD — § 1.57 RD + 1.143 R? 
-_ . 5 
_ 0.438 RD + 0.143 R? 
a= 5 i 
_ & (0.43 D + 0.143 R) 
= > 


To illustrate the use of the chart, Fig. 4, let us consider 
the following examples: Having given a cup whose diam- 
eter is 4 in. and whose height is 8 in., with sharp corners, 
to find the blank diameter. 

Find the 4 in. on the eup-diameter scale and the 8 in. 
on the height scale. The intersecting curve will be found 
to be the 12-in. blank curve. 

If instead of a sharp-cornered cup we have a radius 
of 11% in., it is first necessary to find what increase in 
height of cup this radius will make over a sharp-cornered 
cup 4 in. in diameter. It will be found that the 114-in. 
radius line will fall $$ in. (scaled) below the zero line, in 
the height correction scale at its intersection with the 
4-in. cup-diameter line. Deducting this 3$ in. from the 
8 in. height we have 73% in., and it will be seen from the 
chart that the new blank diameter curve will be 111% in. 
slightly full. 

In plotting the curves mean cup sizes were considered, 
as shown in the chart, but outside cup sizes are suffi- 
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ciently close, except in cases of very thick metal. It 
should also be understood that the cup must have a uni- 
form metal thickness. 
Harry J. Horn. 
Philadelphia, Penn. 


% 
A Tapping Device 


Having a large number of parts to make of the di- 
mensions shown in Fig. 1, we had considerable trouble 
in tapping them, having more taps broken than pieces 
made. We, therefore, designed the tool, Fig. 2, which 
worked with considerable success. 

We had to have four taps to each size and only one hole 
in the turret lathe, the others being occupied by the tools 
for turning the taps. A is the part which fits in the turret, 
B is free to slide in and out, but is. prevented from ro- 
tating by the plunger C in the collar D, which in turn 
is prevented from rotating by EZ, which bears against the 
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Detalts or TAPPING DEVICE 


key F, set out the desired distance from the.supports G, 
the length of the hole to be tapped. 

The hole H is to receive the bushes J, of which there 
are four, one for each size of tap. The screws X fit in 
the keyways LZ and prevent them from rotating. The 
bushes are turned slightly barrel shape so as to float in 
the hole H. The latch M is pivoted on the stud N, but 
slides over the stud O and prevents the bushes from com- 
ing out. 

The manipulation is as follows: First set the taps in 
the bushes J and have them in rotation 1, 2, 3 and 4. 
Place No. 1 tap and bushing J in the hole H and close 
the latch M. Next have F set out the desired distance 
and fasten it, # then bears against F till it comes to the 
taper, the pressure on the taper forces # back against the 
pressure of the spring P and lets B rotate past F, as soon 
as the bushing J has passed @ it springs into normal 
condition again, and on reversing the lathe, EF catches F 
and draws the tap out. 

T. R. Warton. 
Bristol, Eng. ; 
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Novel Decimal Equivalent 
Chart 


Most decimal equivalent tables are found to be con- 
fusing to read because of the great mass of numbers to- 
gether. The idea shown in the sketch makes a conven- 
ient table and is found easy to read. Make up the equiv- 
alent table as shown, then from some heavy drawing paper 
make the holder in which the table slides; cut spaces in 
it so that only one decimal of each denomination will 


appear. 
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THe Decimat EQuivALENT CHART 


For convenience two spaces are cut for sixty-fourths, 
so that the table does not have to be pulled as far out as 
would result with only one space; the tables may be 
blueprinted and pasted to some stiff cardboard. Another 
convenient feature is that the radii, excepting for eighths, 
can be found opposite the preceding equivalent. 

This will be found a very handy table for the drawing 
board. 


H. E. Sorrrm. 
Bridgeport, Conn. 
* 
Method of Obtaining Feed 
Progressions 


A simple and accurate method of obtaining pro- 
gressions, such as are required in laying out speed and 
feed changes for feed and speed drives, without the use of 
mathematics, or recourse to tables. which are usually not 
available when wanted, is shown in the illustration, two 
examples being given. 

Remove the slide from a slide Tule and locate upon it 
the limits of the progression wanted, then space two 
points upon a sheet of paper the same distance apart as 
the limits of the progression on the slide. Connect these 
points by a line and, with the dividers, divide the line 
by trial into one less spaces than the number of feeds or 
speeds desired. If the points are marked and the slide 
laid with the limits of the progression coincident with 
the two end points, the intermediate points may be used 

Example - Limits 12 & 350 - 16 Speeds 
295 3 
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to reud the steps of the progression from the slide. It is 
important to remember that it is points, not spaces, which | 
are required, as counting the end ones there will be 
more points than spaces. 
P. A. FREDERICKS. 
Milwaukee, Wis. 
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Cone-Pulley Pattern 


A method of making a cone-pulley pattern and cores, 
is illustrated; this has proved a great improvement over 
the method formerly used here. This was to have the pat- 
tern and core box, each in a single piece, thereby making 
them heavy and cumbersome. There were also a number 
of loose pieces, which were nearly always among the miss- 
ing. The molder also had no opportunity of seeing the 
lower parts of his mold when drawing his pattern, and 
it was necessary to make the mold in a two-part and 
sometimes a three-part flask,-which consumed a great deal 
of time and the large core had to be baked over night 
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PuLLey PATTERN 


caused a washing effect on the green sand as the level of 
the iron rose. 

As will be seen from the illustration, the pattern is now 
made in two sections, and the construction is such that 
it is possible to mold it in a one-part flask, the large 
print at the top acting as a cope. The core box for the 
first section of core contains a hub and a set of arms, 
which can be fastened in the box, doing away with loose © 
pieces. The second section is simply a ring core with a 
small section of the arms fastened in the box. The third 
section also contains a hub and set of arms (not shown, 
to better show the simplicity of the core). The ring core 
shown on the small step makes it possible to fasten the 
flange to the pattern, thereby making a two-part flask 
unnecessary. The print at the small end is made a sep- 
arate core to allow the molder to watch the entire mold 


as he sets his cores. The print core is set first, then the 
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central locating core, ring core, second section and first, 
respectively. 

After setting the large section, the mold is securely 
clamped, rendering a cope unnecessary. The mold is 
poured through the core, and gated to the hub and arms 
as shown, the iron flowing down the mold. The small 
section of core shown in the lower part of the large sec- 
tion, was successfully designed to obviate a spongy sec- 
tion at the point of intersection of the arm and cone. 

E. W. Tare. 

Dexter, Maine. 
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Machine-Molded Piston Core 


Standard machine-molded pistons may be cored in a 
simple and effective “one-piece” method without the use 
of chaplets. This scheme also eliminates the side vents 
which require plugs on the bore, or ring surface of the 
piston. The difference in grade of metals used in piston 
and plugs creates a difference in expansion and this dif- 
ference has been known to result in a scored cylinder. 
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PistoN CORE 


A MAcHINE-MOLDED 


By taking the core vent through the face of the pis- 
ton, this cause of scoring may be removed. The illus- 
tration explains the core box. The core is secured to the 
flat cope of the mold by wires which are looped around 
the body irons of the core and pass out through the 
vents. These wires are twisted about a smal] rod resting 
on the cope bars and tightened by means of a small 
wooden wedge. The operation of core setting takes much 
less time than the explanation and the core is held rigid 
and firm. 

F. R. CALKINS. 

New York, N. Y. 

# 
Device for Supporting Short Bar 
Stock in the Turret Lathe 


In machining bar stock in the Gisholt lathe the bar is 
usually held by the ordinary universal chuck and three 
auxiliary jaws, which are steel blocks clamped rigidly 
on the chuck face and containing adjustable cup-pointed 
setscrews. 

When the bar is long enough it is also held by four 1- 
dependent adjustable setscrews at the extreme rear ena 
of the spindle. These latter screws form an outward 
bearing or support for the butt end of the bar and their 
utility suggests a substitute, which can follow up and 
support, or center the end of the bar up to or near the 
chuck jaws and inside of the spindle bore. 

After the bar has been fed about 8 in. inside of the rear 
end setscrews, the device is inserted. The bushing A, 
which is a sliding fit at all points in the interior of the 
spindle, is brought into contact with the work inside the 
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rear end and the bushing B is inserted and held from 
rotating by the four screws which formerly held the work. 
As the bar is worked up, the sliding bell-mouthed bushing 
A follows it and rigidly supports the end. 
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DeEvIcE FOR SUPPORTING SHorT Bar Stock IN THE TuR- 
RET LATHE 


An additional point in favor of the use of the rear 
screws and of the centering device is the fact that the work 
can be machined at a greater distance from the chuck, 
thus permitting more pieces to be cut from the bar at a 
single chucking, which is a point not to be lost sight of 
in the economical production of this class of work. 

PAUL CAMPBELL. 

Cleveland, Ohio. 


*, 


Adjustable Die Holder for 
Screw Machine 


The sketch shows a Brown & Sharpe die holder with 
an adjustable carrier for the die or tap. Holders in use 
can be made into this style by reducing the length of the 
sleeve by the amount that is added to the plunger or in- 
ner part, which is about 14 in, thick, cutting off the or- 
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Body of Holder 
ADJUSTABLE Diz HoLper 


iginal cap thread and cutting a finer thread to screw the 
arm on and then pinning it to keep it from coming loose 
on the reverse movement. The screw is 14x20 thread and 
the hole in the floating part  in., which is sufficient for 
all adjustments. This device can also be used for taps 
by changing the loose plate for the tap plate. 

r . 

he tap plate should not be more than % in. long over 
all, as it will interfere with the distance between the high 
point of the lead cam and the end of the spindle. This 
is the reason for reducing the outer sleeve, for the same 
condition holds true with the die. 

P. E. Roper. 

Jersey City, N. J. 

It is estimated that during the present year Canada will 
make nearly 1,000,000 tons of steel, which is more than the 
United States produced in 1879. Prior to 1902. Canada made 
very little steel. The output advanced from 26,084 gross tons 
in 1901 to 182,037 gross tons in 1902. Five years later, in 1907, 


it had reached 646,754 tons, and five years later still, in 1912, 
it increased to 853,031 tons, the largest output in its history. 
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Jig for Holding Pins 
The accompanying illustration shows a device for hold- 
ing pins or any similar parts in a miller vise. The jaw 
A is used in place of the regular fixed vise jaw, the jaw 
B being the regular movable vise jaw. The parts (, D 
and £ bear on their tapered sides against the other mem- 




















Jia ror Houipine PINs 


bers, only at the points F, G and H, thus giving an equal 
pressure on the parts to be operated upon. The same 
principle of design can be used for handling 8 or 16 
parts. 

The fixture shown on page 873, Vol. 39, by C. H. 
Thomas, Fig. 2, is similar to one that was used by me 
some time ago and gave very unsatisfactory results, and 
after several trials the job was finished by using only two 
of the holes. When more than two were used it could not 
be relied upon to hold them all firmly enough for the 
machining operation. 

Martin H. Batt. 

Watervliet, N. Y. 
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Wrought-Iron Castings 


In the AMERICAN MACHINIST, Vol. 39, page 1030, there 
is an illustrated account of a “new process” of making 
castings in wrought iron (paradoxical as it may seem), 
the castings being tough, uniform in quality, etc., “they 
can be drawn out, hammered to a feather edge, welded and 
otherwise treated without injury.” 

The old and trite saying that “there is nothing new 
under the sun” appears to be verified in this case, for 
more than a quarter of a century ago I was invited to 
inspect a wonderful collection of wrought-iron castings 
made by a Swedish process, which consisted essentially in 
adding a very small amount of the then, somewhat rare 
and costly, metal aluminum to a bath of commercially 
pure iron, which had the effect of making the viscous or 
plastic wrought iron exceedingly fluid so that it could be 
poured into a mold like ordinary cast iron. 

An experimental plant was established, not far from 
Philadelphia, where some truly remarkable castings were 
made. One of these resembled a coarse scrubbing brush, 
the “bristles” being thin filaments of wrought iron cast 





with the back, in one operation; these so called bristles 
were so pliable that they could be bent back and forth 


quite easily. 

In a paper read at the meeting of the Lron and Steel 
Institute of Great Britain in May, 1885, the author, T. 
Nordenfeldt, said: “I have called our product Wrought 
fron Castings because they are made of wrought iron alone 
without any other additions than such chemicals (physics) 
as we have found most suitable for our purposes, and | 
have called these castings ‘Mitis castings,’ in order to 
give them a name which can be easily remembered, even 
if not understood by every workman who may have to use 
them, the latin word ‘Mitis’ meaning, of course, mild, 
flexible or ductile.” 

Among the purely ornamental castings made for the 
purpose of showing the extreme fluidity of the metal were 
several medals, including the famous Centennial Exhibi- 
tion medal, and a copy of the elaborate Cellini shield in 
low relief. There were also pulleys, horse-shoes, chains, 
and many other articles, some made in my presence. 

The Mitis wrought-iron casting process was introduced 
into this country in 1886. The United States Mitis Cast- 
ing Co., with an imposing list of officers and directors, 
vas formed: Robert H. Sayre, president; Peter Ostberg, 
vice-president; Frederick A. Potts, treasurer; Pedro G. 
Salom, secretary. The directors were in addition to those 
already name, John Fritz, Bethlehem; John T. Morris, 
Philadelphia; Henry Howard, Providence, R. lL. The 
general manager was N. F. Durfee. 

A handsomely printed brochure describing the Mitis 
process beautifully illustrated by the Albertype (Mu- 
nich) process (the forerunner cf the modern halftone 
method) was issued. This is now very rare, only one 
copy is known to the writer. 

[t would require too much space to enter into a history 
of the efforts to introduce the Mitis process commercially 
in this country; suffice it to say that it was not finan- 
cially successful, partly owing, it is said, to long continued 
costly litigation with large steel corporations over the 
patent rights covering the use of a small quantity of 
aluminum in a bath of wrought iron or mild steel. Event- 
ually, if my recollection be correct, the supreme court 
cecided in favor of the Mitis patents and awarded dam- 
ages covering royalties on every ton of steel that had been 
thus treated during the lifetime of the patents. 

ALex. E. OUTERBRIDGE, JR. 


Philadelphia, Penn. 


Surface Plates 


Perhaps I have had as much to do with the making 
of surface plates as anyone in the country, and I may be 
of some use to others. 

The design of plate shown on page 1082, Vol. 39, is as 
good as it can well be made. The feet of the Correll 
plates were nearer the ends of the plates, but no better 
for that. The iron should be soft, so soft that the plate 








124 AMERICAN 


will have no tendency to warp from the day it is cast. 
If the plate is hard, and has a tendency to warp, season- 
ing will do but little good; it will never stop warping. 
The plate should be cast enough thicker than the ribs 
so as to be the same thickness as these are when it is 
planed. 

Usually it is necessary to make three plates to insure 
accuracy ; but we recently made one 15x60 in. by using two 
perfect 60-in. straight-edges and a 20x24-in. plate. The 
straight-edges were proven correct by noting that they 
fitted each other perfectly, and when a strip was scraped 
on the surface plate to fit one, the other fitted the same 
strip. When the plate was completed, each straight-edge 
was placed on a hair in the center, and the straight-edges 
would spin around on the hair for a turn or-tywo, when the 
ends would strike and the hair would be found ground 
into an impalpable powder, and both alike. 

If a hard plate will last five times as long as a soft one, 
it will take five times as long to reface it as a soft one, 
when refacing becomes necessary. 

JOHN E. Sweet. 

Syracuse, N. Y. 
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What Justifies a Change in Rate? 

The editor:al on page 1047, Vol. 39, raising this ques- 
tion, shows how little Mr. Taylor’s method of rate-setting 
is understood even at this late date, for by his method 
no difficulty whatsoever is experienced in changing rates, 
which is not inherent in the difficulty of setting a rate in 
the first place. 

After mentioning what to the editor is self-evident 
justification for the change of a rate, this editorial adds: 
“But if the change is of less importance, as the substitu- 
tion of high-speed steel cutters for those of carbon steel, 
or a change in the amount of finish on castings or forg- 
ings, or a change from hard, unannealed steel to a softer 
grade, it is more difficult to justify a cut.” 

When rates are based upon a complete analysis of every 
suboperation performed by the workman and his machine, 
and a time allowance made for each of these, it becomes 
a necessity for the perpetuation of the whole method, to 
reanalyze any job that is changed in any particular what- 
soever, for any reason whatsoever, be it in. a machine 
operation, or a handling operation, or both. 

If then the total time allowance for the new way of 
handling the job differs from that which formed the basis 
for the old rate, the rate must be changed accordingly, 
and whether this is much or little has no bearing on the 
question. 

The difficulty the editor sees is evidently due to the 
fact that few managements as yet dictate the feed and 
speed to be used in connection with each machine opera- 
tion on a job, and that managers are hence still obliged 
to make a mere guess at a proper rate reduction or rate 
increase whenever such changes are made in the material 
as call for a change in the machine time proper. 

Changes suggested by the workman himself do not 
alter the case, though it goes without saying that he should 
receive an adequate reward for his suggestions. 

This may take the form of his being allowed the old 
rate for the job for a certain length of time; but if so, 
his instruction and rate card must show the old and the 
new rate, together with a clear explanation. 

Enough has appeared in the AMERICAN MACHINIST 


MACHINIST Vol. 40, No. 3 
during the last two years or so, by various writers, to show 
that I am not only the management engineer who keeps 
track of the feeds and speeds of every machine in the shop, 
for the purpose of having proper feeds and speeds recorded 
and used for every rated job, even though I am still the 
only one that predetermines these with the slide rules 
described in the paper, “Slide Rules in the Machine Shop 
as Part of the Taylor System of Shop Management,” 
presented to the American Society of Mechanical Engi- 
neers, December, 1913. 

It is unfortunate that up to date I have not seen my 
way clear to make these for the market, Mr. Taylor and | 
still fearing that they would not be used properly except 
when installed as part of a complete Taylor system of 
shop management. 

Cart G. Barra. 

Philadelphia, Penn. 
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Efficient Management from the 


9 oS ° 
WorKkKman’s Viewpoint 

It hardly seems possible in these days of keen competi- 
tion that any firm could employ the loose methods set 
forth by Mr. Bannan’s article on page 856, Vol. 39, and 
survive. We are probably all familiar with the type of 
foreman he describes. Many an otherwise good man has 
had a continuous struggle to keep his head above the sea 
of detail. Freedom from its grasp is what stamps the 
real executive. Some foremen, and managers also, insist 
on carrying out even the smaliest routine matters them- 
selves and then, after developing a corps of automatons. 
complain of their inability to obtain capable and respon- 
sible helpers. 

But let us reverse the glass and consider the workman 
from the viewpoint of efficient management. How many 
of us really do our own thinking? After something has 
been suggested by a superior we say “fine” and perform 
the work very creditably ; but would the original idea ever 
have occurred to us? 

At one time we hired a man for the position of tool- 
room foreman. He came highly recommended as an 
expert tool maker and he .was; we never saw his equal. 
But he could not think for himself; that is, he could not 
originate the tools necessary for any particular job. Thus 
the burden of thinking out the best method for tooling a 
machine was thrown back on the management. - So it is 
with the man at the machine and the clerk in the office. 
Anyone who has not had someone else come along, take 
off his coat, and show him how, is an exceptional worker. 

With all the available reading matter such as is found 
in the AMERICAN MACHINIST we have every opportunity 
to cultivate ingenuity. 

H. D. Murpny. 

Jersey City, N. J. 

rs 

A group of papers presented at the recent convention of 
the American Society of Agricultural Engineers dealt with 
the use of machinery in farm work. One of the papers re- 
lating to “Small Motor Applications on the Farm” indicated 
some half-dozen applications in dairy work, such as pump- 
ing, churning, milking, separating, refrigerating, and the 
like, and 30 applications in barn and field work. The motors 
ranged from % hp. to 40 hp., the latter for large threshers. 
Portable electric plants and transmission lines on large farms 
were noted‘also. In the discussion, one speaker exhibited a 
map of the system of a large electric company in northern 
Illinois which has a series of power plants and a connecting 


system of transmission lines extending through several coun- 


ties and affording opportunity for power development for 
farms and dairies. 
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Editorials 





The index for Vol. 39, June-December, 1913, is now 
ready. A copy can be secured for the asking. 
& 
Distributing $10,000,000 
Profits to Workers 


Without going into the details regarding the distri- 
bution of $10,000,000 by the Ford Motor Co. at present, 
the fact that such a step is to be taken has many points 
of interest, regardless of preconceived ideas. 

First, we must consider the fact that the whole situa- 
tion is unusual and that only in few cases would such a 
distribution be possible. It is probably true that this 
might have been done at the height of prosperity in the 
sewing-machine, typewriter, bicycle, cash-register and 
other industries which were new developments; it could 
probably not be done in any of them at the present 
time. 

We must not forget, however, that the enormous profits 
of the Ford company are due to a number of factors 
which have been neglected in too many cases. The fact 
that it is possible to manufacture a car which even its 
rivals admit to be excellent value and yet make such 
Jarge profits, shows that careful attention has been paid 
to economy of design, to machines and methods of pro- 
duction and to economical business methods, The same 
attention to these details instead of the devotion of so 
much energy to high finance, would probably have made 
a somewhat similar surplus possible in other shops. 

First of all, the large earnings are the result of stand- 
ardizing the product, of building only one size of motor 
and chassis, of having but three variations as to body and 
none as to paint or equipment, not a special order going 
through the shop. This makes it possible to produce at 
such a low price, that, coupled with aggressive selling 
methods, the increased demand makes production cost less 
and less. 

The desire to give part of the earnings and not a small 
part either, back to those who helped to produce them, is 
significant of a tendency which has been growing for a 
number of years. It would probably be surprising to know 
the number of employers who are doing the same thing on 
a small scale. As one large employer remarked not long 
ago, they realized that the 2 per cent. they were giving 
was not a fair proportion and that they were educating 
themselves to raise it, but that it took education to give 
back any part of what they had formerly considered was 
entirely due to their own efforts. 

Most of the adverse comments say that it will make 
men in other shops discontented. And it would indeed be 
strange for any man to be entirely contented when a 
neighbor secures a higher return for his labor. But 
this condition has always existed. 

Some farmers secure a much higher return for their 
labor than others, because they are fortunate enough to 
work on a profitable farm. Clerks and stenographers 
in the Wall Street district receive large salaries and more 
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liberal presents at the holidays than regular mercantile 
houses can give. But while workers on the poorer farms 
or in other lines know this and naturally look with more 
or less envy on their more fortunate neighbors, they stick 
to their jobs just the same. Naturally, however, the busi- 
ness which can pay the highest wage has the pick of em- 
ployees, as the world today exists. 

The announcement that the Ford plant is to run 24 
hours a day in three shifts of eight hours each, is a 
marked departure in machine work, and one that secures 
maximum output for minimum investment in the plant: 
Objections will undoubtedly be raised as to the wear of 
machines, the repairs necessary to keep them up and the 
like. But it does not take much consideration to show 
that any machine has a given amount of capacity for 
work, both as to speed and quantity, assuming due care 
and repairs, and the sooner we get. this amount of work 
out of a machine the better, especially as we can replace 
it with a more efficient machine. 

Knowing the Ford policy of taking machines out of 
service for proper repairs, even to the extent of replacing 
them with spare machines in some cases, there need be 
no fear of any bad effect of continuous working on this 
account. An increase of 30 to 50 per cent. in the capacity 
of a plant, with the same equipment, means a very much 
lower overhead expense and a reduced cost that will take 
care of a somewhat reduced efficiency, even if this were a 


necessary part of continuous operation. 


Even without full details the whole proposition is an 
interesting development in the machine industry and its 
working will be closely observed. Prediction of disaster 
would be much safer if the Ford company had not 
thrived by doing the things many of us declared to be im- 
possible. 


% 
Management Results in U. S. 
Arsenals 


The annual report for the year 1913, of the chief of 
ordnance, devotes one section to the operation of modern 
industrial management in the Watertown and other ar- 
senals. The results, from the viewpoint of saving, are 
apparently most satisfactory, but it is pointed out that it 
is difficult to give these results in dollars and cents, for 
the work done, particularly in Watertown, is not in gen- 
eral of a tepetitive nature. Thus it is only rarely pos- 
sible to compare lots of equipment built prior to and since 
the installation of system. However, these quotations are 
of interest: 

It might be stated, however, that there has been re- 
voked from allotments made Watertown Arsenal for doing its 
work during the fiscal year 1913, the sum of $73,401.05. This 
is the actual saving as compared with the amount which it 
was estimated in advance that the work would cost. It 
must be remembered, however, that part of these estimates 
were made in expectation of the use of the system, which 
resulted in the savings, so that it does not afford a full esti- 
mate of the value of the system as compared with estimate 


of the cost which might have been made without it. 
At the Frankford Arsenal this is the case te a very 
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considerable extent, and as a result, it is computed that in 
the manufacture of artillery ammunition and small arms 
ammunition at that arsenal, a saving of over $1,500,000 was 
made during the year, as compared with what the same 
ammunition would have cost if procured from private es- 
tablishments at the best prices which were offered. Also, in 
the manufacture of the contracts of these same two classes of 
ammunition $400,000 more was paid than it would have cost 
to make it at the arcenal., 


The use of the premium system has been extended at 
Watertown as shown by the total amount paid out in 
premiums during the 17 months from Jan. 1, 1912, to 
May 31, 1913. This was something over $22,000. The 
short tabulation herewith is for the month of October, 
1913, showing the premiums paid to a few classes of em- 


Percentage 
of Premium 


Amount of Premium Hr. to Total 

Premiums Percentage Hr. of the 

Workmen Dollars of Shop Class of Work 
Molders. ; — 155.39 27.29 62.52 
Machinists ; ‘ 1828 . 30 25.54 56. 67 
Machinists’ helpers... . ; 98 . 57 25.37 11.26 
Laborers , 78.94 30.39 14.22 
Teamsters. 57.46 28.28 87 . 57 
Carpenters ; 20.31 30.29 5.67 
Blacksmiths os 13.99 19.78 15.00 
Blacksmiths’ helpers : 5 10.86 15.52 12.19 


-loyees, the percentage of premium work compared with 
the total amount of the same class done in the shop, and 
the premium percentage, that is, the number of hours 
gained in premium time compared with the total number 
of hours worked by the men receiving premiums. This 
indicates a satisfactory working of the system. 

Under act of Congress approved July 17, 1912, it be- 
came possible to pay cash bonuses to workmen for sug- 
gestions. This work has been handled in periods of quar- 
ters of a year, the first one being from Oct. 1 to Dee. 31, 
1912. Three quarterly periods have elapsed. The total 
number of meritorious suggestions reported has been 12 
and the total amount of payments $148.46, or an average 
per suggestion of $12.37. This, so far as we know, is the 
first effort on the part of any executive department of 
the government to recognize in a material fashion the 
praiseworthy efforts of employees outside of their ordin- 
ary work. 

It is clearly in the public interest to extend this work 
to all of the arsenals. 

i} 


Developing the Young Mechanic 


It is easy for a successful mechanic to forget some of 
the ways in which other people have helped him and to 
acclaim from the house tops how he has risen by sheer 
force of will and hard work. Judging by our own limited 
experience we would suggest that a young man who 
aspires to high positions, after having fortified himself 
by choosing suitable parents would do well to pick out 
his employers, or at least the men under whom he is to 
work directly, with equally great care. 

We are all to a great degree creatures of environment. 
Let us associate day in and day out with men who wear 
collars and cuffs while at work and we get the collar-and- 
cuff point of view and find it hard to realize the point of 
view of the men in black shirts with whom we formerly 
associated. Men who can skip the black-shirt stage and 
not ultimately lose their mental poise are few and far 
between. We all know of young men, bright fellows, too, 

vo have fallen short of real success only through failure 
te comprehend their subordinates. 

A young man’s first foreman may make him. A fore- 
man who is looking for the good qualities that his work- 
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men possess and who is always trying to bring out those 
qualities and to gradually add others to them is worth 
more to his men than all the money they get. He can 
curb any tendency toward a swelling of the head by giv- 
ing the young man a job that is beyond his ability to do, 
or he can nurse his timidity and lack of confidence by giv- 
ing him work in successively difficult steps, the accom- 
plishment of which is bound to have the desired effect. 

From the point of view of the employer this faculty on 
the part of a foreman for building up and developing men 
is one that is worth a great deal. A foreman who is 
always afraid that someone may grow on the job so as to 
be his rival is only half a foreman, and he admits it if he 
keeps a young man from developing. A man who can 
build up other men, who can curb what is bad and eulti- 
vate what is good, who can impress on his subordinates 
principles of workmanship and methods of doing work 
which are fundamental, and who can create a spirit of 
honesty in attention to business is worth two of the ag- 
gressive, bulldozing, fighting breed that is the fashion in 
some shops. 


a 
Uncle Sam’s Law School 


The Patent Office and Patent-Office procedure have had 
their share of hard knocks. But there is room on their 
corpulent bodies to land a few more. 

Why should Uncle Sam run his Patent Office as a law 
school? We all know that it is used as a great training 
place for cub lawyers, who finally leave their government 
jobs either to go into private practice or to enter the 
employ of some corporation, carrying with them valuable 
experience and a great deal of specialized information. 
But aside from this, why is the granting of patents a legal 
Is it not rather an engineering in- 
vestigation, which finally leads up to the icsuing of a legal 
document? The legal end is merely drawing up and 
delivering the paper. The drift toward employing en- 
gineers in important public works is rapid and sure. 
Should not the staff of the Patent Office be shifted from 
lawyers and would-be lawyers to engineering experts ? 

Such a course would cut down the number of useless 
patents that are now issued. But little has been said, 
though much ought to be, about the harm done through 
the issuing of such patents. 

A recent case showed a small family reduced practically 
to poverty because they had invested all their funds, some 
$35,000 or $40,000, in an inventor’s scheme upon which 
the patent office has issued a paper patent. The device 
was in effect a perpetual-motion machine, which may have 
looked good to a lawyer, but never could have to an en- 
gineer. 

Our daily papers are championing the cause of the 
widows and orphans who become dupes of railroad mis- 
managers. They should take up the cause of the widows 
and orphans who are duped by besealed and beribboned 
United States paper patents. 

Examination of applications for patents is engineering 
work. Engineers should be employed upon it. The 
Patent Office at Washington should be transformed from 
® law school to an institution for a specialized branch 
of engineering research. The sooner this is brought about 
the better for us all—inventors, investors, and the public 
alike. 
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High-Power Radial Drilling 
Machine 


In the machine shown in Fig. 1 the drilling head is so 
designed as to bring the spindle as close to the face of the 
arm as possible in order to reduce the twisting tendency. 
The spindle is of steel 4 in. diameter throughout and 5 ft. 
long, with a stroke of 18 in. 

The spindle does not revolve in bearings, but is carried 
by a long rotating sleeve, in which it slides for vertical 
adjustment. This arrangement is designed to relieve the 
spindle of any bending effect from the driving gear and 
from any wear due to rotation. It also gives it the sup- 
port of the long sleeve which revolves in bronze-bushed 
bearings. The spindle is counterweighted and, in place 
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Fig. 1. HiguH-Powrer RapiaAL DriLttinc MACHINE 


of the usual rack feed, is employed a quick-pitch revolving 
screw having a fixed nut at the top of the spindle and a 
ball step for taking thrust in both directions. The spin- 
dle is quickly adjustable by hand. 

For all moderate-sized drills the drive is direct by a 
heavy belt without gearing, but a back gear is provided for 
use with large drills at slower speeds. The usual spindle 





speeds are from 70 to 300 r.p.m. The feed motion is 
positive and has six steps in two series. All gears are steel 
except the worm gear in the feed train, which is bronze. 
All gearing is inclosed with guards. 
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Fig. 2. Pneumatic CLAMPING 


ATTACHMENT 


The drilling head is moved on the arm through a spiral 
pinion and steel rack, the handwheel being directly on the 
head. A lock is provided for securing the head against 
accidental motion. The radial arm is of box construction, 
and is carried upon the saddle by roller bearings and a 
ball-bearing step. A clamp is provided for securing the 
arm against rotation, and if desired this may be arranged 
to work by air pressure without the attendant leaving the 
working position. A close view of this clamp is shown 
in Fig. 2. 

The saddle has a bearing 20% in. wide on the post or 
upright. The bed plate, 8 to 10 in. deep by 4 ft. 6 in. 
wide, is extended back of the upright to carry the motor. 
It has a water trough around its edge draining into tanks 
at the rear of the upright and a power pump and pipe sys- 
tem are provided for circulating the drilling compound. 

These machines are usually driven by a 20-hp. variable- 
speed motor as illustrated, but may be driven by a belt 
if desired, in which case a four-step cone pulley for a 
5-in. belt occupies the position of the motor. The machine 
is made in 60-, 72-, 84- and 96-in. sizes, and represents 
the latest product of William Sellers & Co., Philadelphia, 
Penn. 


Direct-Reading Micrometer 


The illustration shows a new style of micrometer 
which has recently been placed on the market by the 
Brown & Sharpe Manufacturing Co., Providence, R. I. 
The reading may be made directly from the instrument 
as it is shown through the openings in the barrel of the 
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micrometer. The reading is controlled by a cam surface 
on the first figure (2) and index surfaces with a spring 
and ball check for the other two figures of the reading. 
When the barrel has been turned to give 10 reading on 
the thousandths reading, the spring check is automatical- 
ly withdrawn and the hundreds figure is advanced one 
digit. 
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Drrect-READING MICROMETER 


The first figure, or tens digit, is exposed on a spiral 
formed on the inner revolving barrel and when the hun- 
dreds figures have been advanced 10 digits the next higher 
figure is thus shown on the instrument. The instrument 
thus furnishes a direct-reading micrometer and possibility 
of mistakes through inaccurate reading is removed. 


x 


18-Inch Engine Lathe 


The halftone shows an 18-in. quick-change-gear en- 
gine lathe, built by the Cincinnati Iron & Steel Co., Cin- 
cinnati, Ohio. It swings 19% in., takes 1%-in, stock 
through the spindle, cuts threads from 2 to 46 per inch 
and has 38 changes of feed. 
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without stopping the lathe, by means of two pull-pins 
and a tumbler in the change-gear box. The apron is 
driven by means of a steel worm gear and a bronze worm. 
It is of the double-plate type. The half-nuts cannot 
engage accidentally and it is impossible to throw both feed 
and half-nut in at the same time. 

This lathe is built with all lengths of beds from 6 ft. 
upward. 


it 
Swaging Machine with Semi- 
Automatic Holder 
The swaging machine illustrated represents a recent 
addition to the line built by the Langelier Mfg. Co., 
Providence, R. I. The functions of the machine and 


holder taken as a unit are to feed, reduce or size and 
automatically withdraw from the machine dies solid stock, 
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18-IN. 


It is provided with a three-step cone and double back 
gears, with ratios of 10 to 1 and 3.17 to 1. The front 
bearing is 3144 in. diameter by 534 in. long and the rear 
is 3 in. diameter by 41% in. long. 

All screws are hardened and all gears are of steel. 

All thread and feed changes are obtained instantly, 


ENGINE LATHE 


round, hexagonal, square or of other sections on which 
one plain unreduced butt or end and a reduced shank 
or blade are required, such as on valve push rods, nut- 
tapper taps, single-butt automobile spokes, gun-cleaning 
rods and similar parts ranging up to 4% in. diameter and 
from 8 to 14 in. long. The operator’s duties censist 
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only in loading, starting and unloading the holder, the 
swaging, feeding and withdrawing of the work from the 
dies being done automatically. 

In the main this machine is similar to the regular 
type built by the same manufacturers and previously de- 
scribed in these columns, with the addition of a semi- 
automatic holder. 

The holder consists of a rigidly ribbed projecting rail 
bolted to the front of the machine heads. This provides 
long bearings on machined and scraped slides, over which 
a crosshead and saddle, carrying an interchangeable self- 
centering spring chuck with a hand-lever tightener for 
holding the stock firmly even with very short grip during 
the swaging operation, travel in a reciprocating manner, 
feeding the stock to be swaged when the crosshead pauses 
slightly to allow the stock to be swaged against the 
shoulder, joining the unswaged with the swaged portion, 
when it starts on its return stroke. As it recedes, at 
twice the feeding speed, the stock is automatically with- 
drawn from the dies and when near the end of the return 
stroke the holder mechanism driving-belt shipping device 
operates, slipping the belt to the loose pulley at the rear 
and bringing the holder crosshead to a stop, in a loading 
position. 

As the next blank is gripped by the chuck and bound 
by a quarter turn of the hand lever, the operator shifts 
the driving belt to the tight pulley by the hand belt 
shipper, starting the crosshead again on the feeding or 
forward stroke, this cycle of motions repeating for every 
blank. The crosshead can be set at any desired position 
on the holder rail and the forward or backward travel 
of this crosshead varied according to the length of the 
blank before and after swaging. 

This machine occupies a floor space of 85x40 in., and 
weighs about 4000 Ib. 

¥& 


Engraving Machine 


The illustrations show a recent application of an en- 
graving machine made by the George Gorton Machine Co., 
Racine, Wis., for the engraving of serial numbers on the 
oval edges of cream-separator bowls. The machine shown 
in Fig. 1 is motor driven from above, the motor being 
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Fig. 1. Gorton Eneravine MACHINE 
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mounted on a shelf secured to the standard. The forming 
guide conforms to the circular surface, which in this case 
runs in both directions. 
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Fie. 2. Copy HoL.per 


In Fig. 2 is shown the holder for the seven-strip serial- 
numbering copy characters. The characters are 34 in. 
high and the machine reduces to 4% in. high or less. 
These tools are very accurate, and the standard machine 
has produced the Lord’s prayer complete on the end of a 
wire »5 in. diameter. 


Wiring and Forming Press 


The long-stroke wiring and forming press illustrated 
is intended for deep forming of light sheet-metal parts, 
and for wiring the edges of wash tubs, water pails, ash 
cans, and other similar articles. The bed area is 32x32 
in., and the stroke of slide 20 in. 
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WIRING PRESS 


The uprights or housings are made deep from front to 
back and ribbed. Lugs on the back of the gibs fit in 
cored pockets in the housings, and take the pressure of 
the adjusting screws. This construction is designed to 
give a good bearing for the slide, and at the same time it 
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permits the slide to be removed from the machine with- 
out taking down the housings. 

The machine is double-geared with a ratio of 10 to 1. 
It is belt driven through the 30x5-in. flywheel, which 
acts as a pulley. A cone friction clutch mounted in the 
flywheel is operated by a cam on the main shaft under 
the bed, which automatically releases the clutch on the 
up-stroke, and applies a brake to the driving shaft. Pres- 
sure on the foot treadle releases the brake, and the clutch 
is thrown in by weight, which is cushioned in a dash- 
pot. For purposes of setting dies, the automatic arrange- 
ment of clutch can be disengaged by loosening a nut on 
the lever shaft, and the machine can then be operated 
by means of the hand lever. This machine is a recent 
product of the Cleveland Machine & Mfg. Co., Cleveland, 
Ohio. 

Machining a Huge Staggered- 

Tooth Spur Gear 
SPECIAL CORRESPONDENCE 

A cut-steel gear that is unusual and probably the larg- 
est of its kind ever manufactured was shipped recently by 
the Mesta Machine Co., of Pittsburgh, Penn. The ac- 
companying illustration, Fig. 1, shows the gear in the 
company’s works. It will be used for driving a sheet 
mill and gives a single-stage speed reduction from the 
motor to the mill. 

This gear is 22 ft. 8 in. diameter with a 38-in. face and 
51%-in. circular pitch. The mating pinion is 2 ft. 11 in. 
There are 154 teeth in the gear and 20 teeth 


diameter. 
in the pinion. 


The teeth are staggered in three sections. 










Fie. 1. Huge Straceerep-Tootu Cut-STeen Fia. 
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The peripheral speed is 2000 ft. per min., and the drive 
is arranged to run in an oil bath. 

The method of cutting the gear was an unusual one. 
The teeth of all three rim sections were cut on a planer 
Fig. 2, at a single setting, making a continuous cut across 
the face. 

The gear is built up of six parts. The center, including 
the arms and hub, carries the central rim segments of 
teeth. The two halves of this center are bolted together 
and the separate outside rims are fastened to it by bolts 
running through the central castings. 

After annealing the castings the joints at the hub and 
rim of the central portion of the gear were planed. These 
joints were then drilled, reamed and the two halves bolted 
together. The blank was then placed in a pit lathe and 
turned down to the correct diameter and the surface ma- 
chined where the rim segments were to fit. The center 
was then taken from the lathe and the rim segments ma- 
Lugs were cast on these segments to aid in hold- 
ing them on the faceplate. One segment was bolted on 
the faceplate and turned on ‘one side. It was then re- 
versed and the other side machined and the outside seg- 
ment turned to the correct diameter. The surface of the 
segment to rest on the main gear was then machined. 

The rim segments were next bolted securely to the cen- 
ter with the rough cast teeth in line across the face of the 
gear, as shown in Fig. 2. The teeth were then planed, 
the center section and both side sections at the same time. 
The final cut was taken on the gear without removing the 
tool during the entire operation of cutting. The mating 
pinion was machined in a similar way to the large gear. 

After the teeth were cut the bolts were taken out and 
the side sections shifted on the center section to give the 
proper stagger. This was done by using an indicating 
micrometer. After the stagger of the teeth of the pinion 
was set, the teeth of the large gear were set to match the 
Holes were then drilled through both rims and 
These holes were reamed and ma 


chined. 


pinion. 
the center of the gear. 


chined bolts inserted. 





2. MetHop Usep In Cutting Att THrreE SECTIONS 
OF THE GEAR SIMULTANEOUSLY 
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The Automobile Show 


The fourteenth New York Automobile Show, which 
was held January 4 to 11, contained few startling novel- 
ties, from the mechanical point of view. The main feature 
which impressed an observer was the tendency toward 
standardization, both as to type and number of models 
built by each concern. While some of the more expensive 
cars still follow the idea of having 57 varieties to suit all 
tastes, there is a marked tendency toward reducing the 
number of chassis; in a number of cases they have been 
brought to a single standard. 

The tendency seems to be toward a smaller-bore and 
longer-stroke engine and the battle between poppet and 
slide valves, as well as between four- and six-cylinder 
engines, is still on. The six, however, seems to be on 
the increase. While there is a slight increase in the use 
of the sleeve-type engine, other types of sliding or rotary 
valves are also being used to a limited extent. Wire 
wheel equipment seems to be a little more in evidence, 
and there is more of a tendency than formerly to dwell 
on the consumption of gasoline, especially in the larger 
cars. There is a marked increase in the use of left-hand 
drive and center control, while electric starting and light- 
ing has almost become a part of the present-day automo- 
bile, in spite of the fact that it necessarily adds to the 
first cost, weight, and to some extent, to running ex- 
pense. 

The advent of the so called cyclecar, which, however, 
was exhibited to only a small extent, increases the use 
of the friction drive. The cyclecar, however, is not hav- 
ing everything its own way, on account of the new type 
of light car which has standard tread and retails at about 
the same price. 

The motorcycles have a good showing and the tend- 
ency is toward the twin cylinder and electric equipment. 
Both chain and belt drives are in evidence, so that the 
purchaser may take his choice. 

In the accessories department there is much variety 
and the prevalent idea seems to be to provide comfort as 
well as convenience for the drivers of cars using these 
accessories. 
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The Use of Chills 
By Grorce W. KELiy 


A short time ago I received from an out-of-town firm 
a drawing with instructions, also a cast-iron chill piece 
finished all over that was designed by their foreman ma- 
chinist; with these was an order to make one wood pat- 
tern and 12 castings, using the chill as per instructions 
and drawing. 

The casting was for a machine base, the chilled sec- 
tion acted as a support and slide for a traveling chain. 
The chill was in one piece, 1 in. by 4 in. by 5 ft. 6 in. 
Past experiences with large chills have taught me a few 
expensive lessons ; for this reason I turned the order down, 
knowing that a straight casting could not be produced 
with a one-piece chill 5 ft. 6 in. long. Later I was 
instructed to make six castings with the one-piece chill. 
The hot metal warped the chill on the one side only. 
while the opposite side remained cool. In other words, 
the hot metal on the one side was forcing the long bar to 
expand and the cold metal next to the cold sand was re- 
sisting the expansion, thus causing a warp or bend in the 
chill and a corresponding curve in the casting varying 
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from a straight line to a curve about 44 to % in. deep. 
These castings were delivered but were never used. 

Later the one-piece chill was, at my suggestion, cut 
into eight pieces about 814 in. long minus the saw cut. 
The casting made with these sectional chills was satisfac- 
tory and as near perfect as could be expected from 
chills. Foundry men will tell you that the best results 
are obtained by the use of small chills placed end to end 
or side by side; in fact, it is the only way to prevent the 
warping and twisting which is bound to take place in a 
large chill, causing a corresponding warp or twist in the 
casting next to the chills. This is only one of the many 
details that enter into the making of chilled castings, 
nevertheless it is the one that has to do with the work in 
general. 

As foreman of a foundry employing from 10 to 20 
molders doing general jobbing work, I have been a close 
observer of our different customers. I have come to learn 
that the ones who have made the best success are those 
who, when they have a piece that is in any way a compli- 
cated job for the molder, will first consult with the foun- 
dry where the job is to be made. 





OBITUARY 











James T. Hadley, secretary and treasurer of the Reid Gas 
Engine Co., Oil City, Penn., died in that city on Dec. 28. 

Edward L. Adreon, vice-president, American Air Brake 
Co., died at his home in St. Louis, Mo., Dec. 29, aged 66 years. 
He was vice-president and general manager of the company 
from 1887 to 1910, when he retired from the last-named of- 
fice, continuing only as vice-president. 

Cyrus E. Mead, inventor of the rotary-valve engine bear- 
ing his name, and founder and first vice-president of the 
Mead Engine Co., Dayton, Ohio, died on Jan. 4, as the re- 
sult of injuries sustained in an automobile accident on the 
previous day. Prior to his engine invention and develop- 
ment Mr. Mead was associated with the Westinghouse in- 
terests in sales-promotion work. He was but 40 years of 
age. 





PERSONALS 








E. T. Sederholm, for several years assistant chief engineer 
of the Nordberg Mfg. Co., Milwaukee, Wis., has resigned in 
order to establish a consulting mechanical engineer's prac- 
tice in Pomona, Calif. 

Percy H. Squier, formerly superintendent of the Clark 
Bros. Co., Olean, N. Y., and recently with the George Cutter 
Co., South Bend, Ind., has been appointed general superin- 
tendent of the Valley Iron Works, Williamsport, Penn. 

Albert J. Romer, formerly mechanical engineer with the 
United States Motor Co., and more recently in the escalator 
engineering department of the Otis Elevator Co., New York, 
N. Y., has resigned in order to enter the cycle-car manufac- 
turing field. 

Clarence A. Earl, vice-president and general manager of 
the Corbin Screw Corp., New Britain, Conn., has relinquished 
that position in order to become associated with the Hendee 
Mfg. Co., Springfield, Mass., in the capacity of second vice- 
president and assistant general manager. 

H. E. Field, for several years associated with Mackintosh, 
Hemphill & Co., Pittsburgh, Penn., has been elected presi- 
dent and general manager of the Wheeling Mold & Foundry 
Co., Wheeling, W. Va., succeeding C. E. Blue, whose 
resignation on account of ill health was recently accepted. 


~ 


Error in Paging 
In last week’s issue a self-evident error occurred whereby 
page 77 of the editorial and advertising forms was trans- 
posed. 
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METAL WORKING 


ARRANGEMENT OF ITEMS 


The items in “American Machinist” are grouped under 
states, the states being aranged in the following order: 

New England—Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, Connecticut. 

Middle Atlantic—New York, New Jersey, 
Delaware, Maryland, District of Columbia. 

Southern—Virginia, West Virginia, North Carolina, South 
Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, 
Tennessee, Kentucky. 


Pennsylvania, 


Middle West—Ohio, Indiana, Michigan, Illinois, Wisconsin. 
West of the Mississippi—lIowa, Minnesota, Kansas, Ne- 
braska, South Dakota, North Dakota, Wyoming, Montana, 


Missouri, Arkansas, Texas, Oklahoma, Colorado, New Mexico. 

Western—Idaho, Utah, Nevada, Arizona, Washington, Ore- 
gon, California. 

Canada—Newfoundland, Nova Scotia, Prince Edward Is- 
land, New Brunswick, Quebec, Ontario, Manitoba, Saskatche- 
wan, Alberta, British Columbia. 

NEW ENGLAND STATES 

The Ellsworth Garage, Bar Harbor, Maine, is erecting an 
addition to its garage which will double its present capac- 
ity. 

Fire, Jan. 1, destroyed the roundhouse 
R.R., at Burlington, Vt. Loss, $12,000. 

The Clark & McMaster Piano Co., Rutland, Vt., is erecting 


cf the Rutland 


a garage and repair ~_—— Automobile repairing will be 
carried on in connection with the piano business. 
The Frenier Automobile Co., Rutland, Vt., will erect a 


one-story addition, 50x80 ft. 

Fire, Jan. 3, destroyed the building at 20 Medford St., Bos- 
ton, Mass., occupied by the Kenniston Engineering Co., manu- 
facturer of machinery; Helstrom & Olsen, machinery; Harris 
Paper Box Co., and Star Towel Supply Co. Loss, $50,000. 

The Rivet Lathe & Grinding Co., Brighton, Mass., has 
awarded the contract for the erection of a factory addition. 
Noted Dec. 18. 

The Massachusetts Consolidated Street Railways Co., 
Gardner, Mass., is having plans prepared for the erection of 
an addition to its car barn and repair shop at East Temple- 
ton, Mass. J. A. Taggart is Supt. 


The Underwood Typewriter Co., Hartford, Conn., has se- 
cured a site adjoining its present plant and will, in the 
spring, erect an addition. 

The Millbury Steel Foundry Co., Millbury, Mass., contem- 


plates the erection of an extensive addition to its plant. 

The Mysto Mfg. Co., New Haven, Conn., manufacturer of 
steel toys, is erecting an addition to its factory. The build- 
ing will be two stories, 45x80 ft., brick construction. 


MIDDLE ATLANTIC STATES 


William Smith, Freeport, N. Y., has commenced the erec- 
tion of a garage on North Main St. 

The Jamestown Garage Co., Jamestown, N. Y., will erect 
a machine shop addition, 35x80 ft. to its garage at Cherry 
and West Second Sts. 

Michael Buckley is converting the three-story 
152 West 56th St.. New York, N. Y., into a garage. 

The city of New York, N. Y., will erect a brick work shop 
on the property of the former Blissville pumping station, 
Long Island City, where all the machine work in connection 
with the Department of Water Supply, Gas and Electricity, 
in the Borough of Queens will be done. 

Martin Ebling, Silver Creek, N. Y., will erect a fireproof 
brick garage. 

The Hurwitz Iron & Metal Co., 
incorporated, will erect and equip a factory for 
and handling metals. The incorporators are L. L. 
and R. C. Hurwitz. 

The Ingersoll-Rand Co., Easton, 
mining machinery, contemplates the 
to its plant. 


stable at 


Syracuse, N. Y., recently 
dealing in 
Hurwitz 


manufacturer of 
of an addition 


Penn., 
erection 


Fire, Jan. 1, destroyed the garage of George Brecht, 118 
Mill Road, Ogontz, Penn. Loss, $2500. 

The Wirt Electric Specialty Co., Philadelphia, Penn., will 
erect a factory in Germantown, a suburb of Philadelphia. 


John Molitor is the arch. 


Plans are being prepared for the erection of a two-story 
stone garage at Chestnut Hill, Philadelnhia. Penn. Those 
interested are, John E. Kearney, Sims Wilson, J. Paul 
Emrey, William J. Gruhler Co., and TI. A. Dunkelberger. 


H. W. Ruggles, Williamsport, Penn., has leased the four- 
story building at 113 East 3d St. and will establish a garage 
and repair shop. Equipment will be required. 


The Moore Motor Truck Co., Philadelphia, Penn. has 
leased the property of the Cement Preducts Co.. South Wil- 
mington, Del., and will establish a plant. An addition, 60x200 
ft., will be erected. 
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The Ellicott Machine Co., Baltimore, Md., manufacturer .of 
elevators and cranes, has awarded the contract for the erec- 
tion of a two-story brick factory, 40x85 ft., to be erected at 
Bush and Wicomico Sts. The estimated cost is $7000. 

The American Garage Co., Washington, D. C., will erect a 
edge met A and basement garage on M St., and the Avenue of 
the Presidents, N. W. The estimated cost is $30,000. 

The Foss-Hughes Automobile Co., Washington, D. C., has 
had ae prepared and will erect a garage at 2ist and M 
Sts., a ‘ 


SOUTHERN STATES 


The Shackelford, Garage, 329, 25th St.. Newport News, Va., 
will add two-stories to its present building. 

The Wheeling Metal & Mfg. Co., Glendale, W. Va., will 
erect an addition to its plant which will be used as a press 
in the manufacture of galvanized shingles. 

The Caldwell Motor Car Co., Bainbridge, Ga., 
the erection of a two-story garage and salesroom. 

The Gadsden Garage, Gadsden, Ala., has been purchased 
by J. W. Jones and J. G. Du~Boise, and will be enlarged 
and improved. 

Graham & Seale, Lebanon, Tenn., will equip a garage and 
repair shop. 

The Commercial Auto Co., Lexington, Ky., has started the 
construction of a garage, estimated to cost $15,000. 


MIDDLE WEST 


The International Harvester Co. is increasing its motor 
truck plant at Akron, Ohio, by the construction of two six- 
story buildings, one 170x198 ft., and the other 70x128 ft. 

The Government Square Garage Co., Cincinnati, Ohio, is 
opening a new garage in Fifth St., where electric automobiles 
will be cared for as well as gasoline cars. 

The Electric Welding Products Co., Cleveland, Ohio, is 
building a factory, 32x80 ft., on Clarkwood Ave. 

The Motor Car Service Station Co., 3107 Detroit Ave., 
Cleveland, Ohio, has leased a building at 2618 Detroit Ave., 
and will establish a garage and repair shop. 

The Parish & Bingham Co., manufacturer of automobile 
bodies, Cleveland, Ohio, is preparing to build a factory on 
Madison Ave., Cleveland. 

The Direct Drive Axle Co., Columbus, Ohio, which was 
recently incorporated with a capital of $10,000, will erect a 
plant for the manufacture of automobile axles. 

The Michigan Central R.R. has bought a 10-acre site in 
North Toledo, Ohio, on which, it is reported, shops for heavy 
repair work will be built. 

The Superior Gas Engine Co., Springfield, Ohio, is plannin 
an addition to its plant. ~ . » 
_ The Irving B. Hiett Co., Toledo, Ohio, is erecting a build- 
ing at Bancroft and Horton Sts. in which is to be established 
a well equipped garege. 

Thomas Bros., Youngstown, Ohio, are building a garage, 
52x152 ft., to include a machine shop. > ° a 

The Robinson Machine Co., North Vernon, Ind., is building 
a garage at a cost of $10,000. 

The Metéor Motor Car Co., Shelbyville, Ind., has taken 
over the plant of the Sprague-Smith Furniture Co. and will 
remodel it for the manufacture of motor cars. 


The A. B. Stone Co., recently removed from Grand Rapids 
to Battle Creek, Mich., has almost completed the building of 
its new foundry, 103x174, and announces the employment of 
100 more men. 


Anthony Conns, Detroit, Mich., is building a garage on 
Chene St. 


The Bagley Realty Co., Detroit, Mich., is building a garage 
at Bagley Ave. and Cass St masta P 


Fred. C. Massnick, Detroit, Mich., is preparing plans for a 
two-story garage, 63x165 ft., to cost about $10,000. 


David Gray, Detroit, Mich., will build a gar f t 
Detroit Athletic Club, On Randolph St. garage for the 


Fire, Dec. 27, destroyed the foundry of the United States 
Brass & Iron Foundry Co., Detroit, Mich. Loss, $30,000. 


J. N. and R. A. Fowler, owners of a garage at 1213 North 
Saginaw St.. Flint. Mich., have leased the Garrick Theater 
Bldg., Detroit, Mich., and will establish a garage. 


pmory E. Turner and Carl Floran, Grand Lodge, Mich., 
will establish a machine and automobile repair shop. 


The Standard Oil Co., at Grand Rapids, Mich., will build a 
one-story garage, 50x70 ft., on Butterworth Ave. S. B. Drake 
is mer. of the Grand Rapids branch. 


The Briscoe Motor Car Co., Jackson, Mich., is building a 
motor car assembly plant. 


Burnett_Bros., Muskegon, Mich., will build, in the spring, 
a garage, 50x100 ft. 


The Tremont Stove Co., Wyandotte, Mich., has awarded a 
contract for a three-story addition to its plant. 


C. B. Scoville, Chicago, Tll., will erect a factor 
manufacture of metal specialties at 2511 W. 18th & 


has begun 


, for the 
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Special Machines Used on Monotype 
Work 


By Frep H. Corvin 


SYNOPSIS—Simple machines can often be modified for 
special work, an instance of this being shown on a com- 
bined drilling, reaming and milling job. A double mill- 
ing fixture; a fixture for turning both ends of a.piece in 
line with each other; a method of grinding steps ac- 
curately, and a shop truck for moving machines from 
place to place. 
4 

In addition to the. punches, dies and similar work re- 
cently shown from the plant of the Lanston Monotype 
Co., several interesting machines and methods are here 
presented. These cover a variety of work and contain 
suggestions which can be successfully applied in many 
places. 

An interesting adaptation of the lathe to special work 
is shown in Figs. 1 and 2. This is a regular Sellers flat- 
bed engine lathe equipped with two headstocks, and fitted 
up especially for.this particular job. The casting A 
has the long hole at the back end drilled in the regular 
way, and from this all the other operations are located. 





7 











Fie. 3. 


This hole also allows the pin B to be slipped through, 
holding the piece firmly in its fixture, and locating the 
relation of the holes which are to be drilled in the yoke 
or fork at the front end of the lever. 

The forward end of the piece is held by the clamps C, 
and the drill D runs through both ears of the fork by 
moving the carriage in the proper direction. After the 
drilling the carriage is moved in the opposite direction, 
so that the reamer £ sizes the holes as desired. The drill 
is next removed from its socket inside the milling cut- 
ters, and the piece is moved so as to have all four surfaces 
milled by the gang of cutters F, by a single passage 
toward the lathe center. This can be seen more clearly 
in Fig. 2. 

The piece is fed in by power, this being obtained by u 
crossfeed secured by the universal jointed shaft H, which 
feeds in to the proper depth and is then automatically 
thrown out. It will also be noticed in the other view that 




















GaGIne Fixture ror Testing Enp or Leven 








Fie. 2. Mituine tHe Forxep Enp on a Dovsie-Heapep LaTHe 

























134 AMERICAN 





solid stops I are provided at the headstock to limit the 
movement of the carriage. Fig. 2 shows the old Sellers 
friction feed which has done service for many years and 
is still giving satisfaction. 

The method of testing the arms A after they are ma- 
chined is shown in Fig. 3. The hole in the long hub is 
lipped over a pin at the extreme left, and the projection 
of the short hub, from the milled side of the forked ears, 
is tested by the distance block B. The bore of the hole 
is gaged by the plug C, while the center distance between 
the hole in the long hub and that at the end is shown by 
the Bath indicator at D. This method can easily be 
adapted to measure a number of similar pieces which are 
likely to be used in almost any shop. 


A Two-Positi0on MILLING FIXTURE 


The fixture shown in Fig. 4 is for milling the feet 
of the bridge. It consists of a substantial cast-iron 
base and arms which reach up around the piece to be 
milled, holding it firmly against the thrust of the mill- 
ing cutter. Hardened-steel blocks on the fixture afford 
a means of setting the fixture with relation to the cut- 
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Fie. 4. A Two-Position Mitiine Fixture 
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Fie. 6. Fixture ror Dovusir-Enpep Work 
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Fie. 7. GrinpINnG THE Backs OF THE WEDGES 



















ters, which are placed on the arbor in gangs, especially 
for this job. It will be noted that the single cutter is 
of the interlocking type, making it possible to easily 
maintain distances between the cutters, which is im- 
portant in this particular piece of work. In Fig. 4 the 
work is shown at A, the end to be milled being shown 
at B. 

Fig. 5 shows the other position in which this is used, 
the whole fixture being simply swung at right angles and 
located by the slot and the edge of the miller table. The 
same gang of cutters is used and in the same position, 
the work being again shown at A with the ends to be 
milled at B and C. It will be noted that the ends are 
firmly supported by setscrews with lock nuts, while the 
piece is clamped in position in the manner shown at D. 
A rather interesting attachment is seen at F in the shape 
of an arm which has a hole drilled in the end and which 
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swings over the casting until the other end of the lever 
strikes the post F. It is then in position to have the hole 
scribed on the casting as at G, locating the hole easily 
and quickly with relation to the parts which have been 
milled. Fig. 4 gives a little better idea of this swinging 
lever, as can be seen at EZ. 

The method of turning the ends, or trunnions, of the 
piece shown in Fig. 6, involves the use of an unusual 
and interesting fixture. An idea of the piece itself can be 
had at A, it being necessary that both ends be in line with 
each other. At the same time it was desired to turn these 

















Fic. 8. Tue Heront ADJUSTMENT OF THE GRINDER 


ends with a hollow or box tool in the turret lathe. The 
piece is located by ,one of its arms at the point H and 
clamped in position by the straps B and C. This leaves 
the end D in position to be turned by the box tool held 
in the turret. 

It will be noted that the work is mounted on a dove- 
tailed slide F, which is clamped in position. This is 
held in position by the clamp G; after one end has been 
turned this is loosened, the whole slide removed and 
turned end for end. This brings the end £ in position to 
be turned in the same way, and, by having the fixture 
made accurately, both ends come in line and a satisfac- 
tory job results. 
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A METHOD OF STEP GRINDING 


The grinding of the steps on what is known as the nor- 
mal wedge of the monotype presents an interesting prob- 
lem. This wedge controls the size of the type by points, a 
point in the printer’s language being */,, inch. 

The first step is to grind the taper or back side of the 
wedge, as shown in Fig. 7. Four of the wedges to be 
ground are placed with the steps down, as can be seen at 
the right, the front end of the wedges being held as at A, 











Fie. 9. GRINDING THE SIDES 


while the blocks B and C afford a firm bearing for sup- 
porting the tapered ends to be ground at this operation. 
The work is held magnetically at both ends, independent 
magnetic chucks being used for this purpose. 

The grinding of the different steps is shown in Fig. 8. 
The cast-iron yoke A is bored to fit around the grinding 
spindle and is drilled for two upright rods B, which are 
doweled solidly into it. .Thén a nitmber of holes C are 
drilled in each red, % in. apart, thé holes being drilled 
with a combination drill and tountersink, so as to afford 
a solid seat for taper-pointed screws. 

These screws shown at PD) are fastened in a yoke’ which 
fits over these rods, this yoke being located at any de- 
sired half-inch point by means of the holes already re- 
ferred to. The yoke also carries a micrometer screw FE and 
a pointer F for reading the graduations on the lower dial. 
By use of the standard size block G and the micrometer 
in the voke, it is possible to easily secure any vertical ad- 
justment of the grinding spindle which may be needed. 

After the first step has been ground the wheel is raised 
to the proper position by means of the micrometer and 
the size blocks. Then the wedge is moved in under the 
wheel another notch, this being controlled by the in- 
dexing clip H, which easily controls the indexing. The 
work is held down by the clamp 7 and the thumb-screw 
shown, which travels in the central slot, both guiding and 
holding the work for each step to be ground. 

The sides of the wedge are ground in the special fixture 
shown in Fig. 9, it being necessary to have these sides 
exactly parallel and equidistant from the central slot. 
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To accomplish this the pins A fit into the slot, which is 4% 
in. wide end are held in position by the spring shown. 
This locates the wedge with reference to the slot, while 
the knurled-head thumb-screws B hold it against the back 
side of the fixture while it is being ground. The wedge 
will be readily recognized at C, the 14 steps being turned 
toward the observer. 


HANDLING Heavy CASTINGS 


The question of handling heavy castings or finished 
machines from one department to another is more serious 
than many seem to imagine, and costs more than appears 
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SpecraL Treck For Hanpitine Heavy 
CASTINGS OR MACHINES 


Fie. - 10. 
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An ASSEMBLED MoNoTYPE MACHINE ON 
THE TRUCK 


Fia. 11. 


at first glance. To reduce the time and effort in handling 
the monotype machines after they are completed, the 
special truck shown in Figs. 10 and 11 was designed and 
built. 

As will be seen, this consists of a channel-iron frame 
bent in the form of a U, having a fairly large wheel at 
the end and a small swiveling truck in the center. 
Mounted on this is the yoke A, pivoted at B and moved by 
a cam at OC. The action of the cam throws the forward 
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end of the yoke down, lifting the rear ends and raising 
the hooks D, which are slid under the base of the ma- 
chine, as can be seen in Fig. 11. At the same time an- 
other cam at £ raises the forward hook F, so that the 
whole machine is lifted a short distance from the floor, 
enabling it to be easily carried to any part of the shop, 
or to the shipping room. 

It will be noticed that the corners of the machine are 
so made as to allow space on four sides for the hooks 
to be slid underneath the castings. In this way the ma- 
chine is readily picked up without the use of crowbars, 
skids or other means of keeping it off the floor. 

It will be noticed that the two sides of the yoke are not 
alike, the side in the foreground being considerably 
shorter than the other. A link extends down from G, and 
connects back to the lifting hook. It will also be seen 
that the upper flange of the I-beam has been cut away 
at H; this special construction being made necessary by 
the shape of the bed of the monotype machine, for which 
it has been built. 
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Little Journeys with the 
Repair Kit 
By F. E. Latrp 


The unwillingness to use “elbow grease” coupled with 
the failure to “exercise common sense,” when permanently 
lecated in an employee are ever the cause of expense and 
worry to the “old man.” 

A telephone message came in for the repair man, and 
the fellow on the opposite end of the wire stated that the 
repairs were urgent. The large drum on a huge hoisting 
engine had worked loose on the shaft and the repair man 
was tokl*that-r new keyway must be cut. Upon inquiring’ 
what tools were likely to be needed, the repair man was 
told that the old keyway was 34x%% in., and he could carry 
what he deemed best. : 

Collecting the necessary implements he hustled for the 
breakdown. The hoist had been “knocked down.” The 
immense drum and shaft lay at one side of the machine 
proper. A survey soon proved that a new keyway would not 
be necessary, for the present key and keyway were as good 
as when the machine had left the builders. The move- 
ment of the drum on the shaft had been sidewise and as 
the key was of the style that is placed in position in the 
shaft before the drum is forced over it, and the drum then 
held in position by pointed setscrews (the shaft being 
spotted for them), it ‘was easy to see where the trouble 
existed. 

Procuring a large monkey wrench the repair man took 
a purchase on one of the setscrews. No mere man with 
an ordinary wrench could budge it. By using a crowbar 
as a lever he finally removed the screw, but had to exert 
himself for its entire length. Measuring the length of 
the setscrew and the thickness of the drum hub, it was 
found that the setscrew had not reached the shaft by a 
full 4 in. Running a tap through the holes, he replaced 
the screws and set them up into the depressions provided 
in the shaft. Before so doing, locknuts were run on the 
screws, and when in final position, the screws were locked 
for “keeps.” This job could have been done on the assem- 
bled machine and much time and labor saved, but most 
so called “engineers” find it necessary to take down their 
machines if even a belt slips off. 
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Safety Devices of the U. S. Steel 
Corporation 


SPECIAL CORRESPONDENCE 


SYNOPSIS—In no part of shop management ts co- 

operation more necessary than in safeguarding machin- 

ery. This is thoroughly recognized by those in charge of 

the work described here, as full play as possible being 

given to each plant in the system. The illustrations give 

some idea of the wide scope_of the safety department. 
4 


Among the activities of the U. S. Steel Corporation is 


a department of safety with a very energetic manager, C. 
L. Close, devoting his entire time to devising and intro- 
ducing safety devices to prevent injury to empioyees. 


Some of these are shown to give an idea of the ways in 
which machines may be safeguarded. 

The disk grinder shown in Fig. 1 has its belt carefully 
guarded by the metal shield A, which effectually prevents 
either the workmen or the work coming in contact with 
the belt for a considerable distance above the grinding 
disks. Fig. 2 shows a sheet-metal guard, which can be 
adapted to almost any shaper with this form of drive, 
and can be easily removed whenever it becomes necessary. 

The opening in planer beds under the table claims an 
occasional victim, and to prevent this the covering of 























Fie. 1. Bert Guarp on Disk GRINDER 








Fie. 3. Guarp Piates on PLaner Bev 








Fie. 4. Guarpine Bett anp Cuvuck Jaws 
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Fie. 5. STATIONARY GUARD OVER KEY 


this opening with sheet-metal plates, as shown in Fig. 3, 


has been quite largely adopted. Fig. 4 shows the guard- 
ing of both the driving belt and the projecting part of 
chucks. The view at the left shows the sheet-metal guard 
A slipped over the body of the chuck, which would other- 
wise have the revolving jaws exposed as at B. The method 
of guarding the belt is shown at C in both cases. 

A projecting key with hook end was effectually guarded 
by the method shown in Fig. 5. While it would seem 
that machines might be designed without this dangerous 
form of key, this was a case of guarding a dangerous 
proposition which was already installed and making the 
best of a bad situation. 

Fig. 6 shows a guard, or sort of fender and buffer, placed 
on the end of the truck of a traveling crane. The fender 
prevents a man accidentally getting his foot under,,the 
wheel while it is in motion, while the buffer absorbs the 
shock of quite a bump should two cranes come in contact 


Fic. 6. GuARD AND BUMPER ON CRANE 
or the crane be accidentally driven to the end of the 
runway. 

Hand cranes are not usually guarded in any way, but 
Figs. 7 and 8 show the methods employed by this cor- 
poration, making it impossible for a workman to have’ 
his clothing caught in any of the gearing. No explana- 
tion is required as the application is obvious at a glance. 

It may seem a trifle out of place to include a rack for 
storing spare parts among safety devices, and yet the 
proper storing is part of the handling scheme and may 
easily prevent accidents, particularly with the handling 
of large rolls. Fig. 9 shows a sort of rack composed of 
heavy steel hairpins set into a substantial base, so that the 
rolls may be kept in proper piles and so that they cannot 
possibly roll and injure workmen while they are being 
handled. 

Fig. 10 shows the method of handling rolls and heavy 
work, in which it will be noticed that wire rope is em- 




















Fies. 7 AnD 8. GuarDs in PLAcE AND PARTLY REMOVED ON JIB CRANE 
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Fic. 9. Srorace Rack ror Rois 


ployed in the place of chain. This has become the almost 
universal practice with this corporation, and is believed 
to have materially reduced the number of accidents. A 
chain gives very little warning before breaking, unless 
the elongation of the weak link be noticed in time. With 
the wire rope, on the other hand, the outer strands are 
sure to become frayed and broken before the rope be- 
comes dangerously weak. The whole question of hoisting 
heavy material by chains, ropes, or slings of any kind, 
has received careful attention. 

Another form of storing rack for rolls and spare parts 
is shown in Fig. 11. This not only keeps the parts out 
of the way and where they can be readily secured when 
needed, but is an element of safety which perhaps may 
not be entirely appreciated by those who are not familiar 
with work of this kind. 


The method of protecting repair men on cranes is 


Fie. 10. Wire-Rope Stines ror Horst 


shown in Fig. 12; this shows a section of the ladder lead- 
ing to the crane, the sign being at the proper height to 
be easily read before a man starts up the ladder. The 
notice reads: 

No employee under any cir« umstances shall go upon crane 
runways or close thereto for any purpose, without first noti- 
fying the craneman and procuring from his foreman a flag- 


man, whose duty shall be to govern the travel of the crane 
and protect the man so employed on the crane runway. 


All employees are positively forbidden to ride upon ma- 
terial which is being moved by cranes, and are cautioned 
against remaining under suspended loads 

Cranemen must sound the gong on the cranes not less 
than once every 50 ft. traveled, and oftener when passing 
where men are at work. 

It shall be the duty of every employee observing any 
violation of the foregoing instructions to immediately re- 
port same to his foreman. 


SHELBY STEEL TUBE COMPANY. 
The last injunction is probably the most difficult to 


enforce, as we all have mistaken notions about reporting 





Fie. 11. 
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Srorace Racks ror Rotts anp Spare Parts 
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infractions of rules, particularly when no harm results 
from them. It is absolutely necessary, however, to pro- 


mote safety that each do his part toward preventing 
rules from being disobeyed. 
It is extremely interesting to note the care which is 





Fig. 12. To Prevent AccIDENTS IN CRANE RUNNING 
being taken by such concerns as the U. S. Steel Corpora- 
tion, and especially to learn that they have succeeded in 
so largely reducing the number of accidents, that there 
can be no question as to the economy in making consider- 
able outlay both to prevent accidents, and to care for 
men who are injured or incapacitated in any way. 
® 


A Novel Bonus Scheme 
By Joun R. GopFREY 


I’ve heard of many kinds of bonus schemes, but a new 
one happened along the other day that had two things 
to commend it—novelty and efficiency, in the shop where 
it was tried at least—though I don’t quite see how it 
would work out in a large shop. 

The boss was a fine, square-toed chap, who had been 
through the mill himself and wanted to do the right thing 
by his men as well as get his. He didn’t believe in piece- 
work; had been up against the old game of rate cutting 
in his younger days and soon learned, with the rest of us, 
that the first thing to do in a new shop was to find out 
the maximum pay envelope allowed—and never exceed it. 
So he ran a day-work shop. 

*T'was a small shop as I said before, and he could keep 
pretty close tabs on the work himself, which helps a lot 
even with the best of men; and then he worked out his 
bonus scheme, first because he had a job that he wanted 
in a hurry—and after that, because he found that it 
worked so well. 

The first time it was a drilling job being handled by a 
boy he had picked up at about one fifty per, which would 
have been big pay when I was a cub. This job was wanted 
by the end of the week, and there didn’t seem to be any 
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way to get it, for the boy seemed to be working in good 
shape anyhow and there was a week’s work at the usual 
rate. 

Surppine A Five-Spot To THE Boy 


So he went up to the boy when no one was around and 
said low and confidential-like, “Son, I’m in a hurry for 
that work ; I know you ain’t falling down on the job, but 
I need it bad. And, son, if you’ll hustle around and get 
those all drilled and drilled right—by Friday night—I’ll 
slip you a five-spot on the side, providing, however, you 
keep it to yourself and don’t go trap-shooting all over 
the town about it.” 

A $5 bonus on top of a $9 pay envelope, listened awful 
good to “son,” and he got busy with a big B. And he an- 
nexed the five-spot on the side. Nor was it the last time 
for him or others, as the same scheme was worked success- 
fully even on full-grown men. The production could be 
depended on to jump—if it wasn’t worked too often—and 
a five- or ten-dollar bill is a low price to pay for larger 
output and lower overhead. 

No one could call this a scientific method because the 
increase in efficiency would be spasmodic—but the balance 
kept on the right side of the ledger, which has not always 
been the case where the Simon-pure efficiency was duly 
installed. I’m not advocating it as a plan to follow, for 
I’m at a loss to see how it could work in a big shop—or 
even a small one, for long. 


THE WEAKNESS OF THE SecRECY GAME 


To be sure we men pat ourselves on the back at times 
on our ability to keep our mouths shut—and refer con- 
descendingly to the feminine portion of the human race 
as being naturally unfitted for such restraint and similar 
burdens. But if you notice closely you’ll find just as 
much cackling among the gossipers who wear bifurcated 
garments outside, as among the opposite sex. This makes 
it hard for me to see how it would be possible to keep 
bonuses a secret for any length of time. And unless these 
spurts came to be used as a sort of yardstick to measure 
output by, I don’t see that you have any permanent in- 
crease of output. ; 

Of course, we might work out a schedule, or have it 
figured by an astrologer, and based on the relation of 
man’s temperament to the zodiac, or some other patent 
medicine. This might tell us that Bill Jones could stand 
the spur every 17 days, while Sam Smith must be offered 
a seven-dollar bill on the full of the moon. But it would 
probably puzzle even Carl Barth to make a slide rule to 
fit all cases, and we would be pretty apt to overlook the 
psychological moment once in a while and miss getting 
out some job we wanted in a hurry. 

It’s a novel scheme all right, but about the only really 
basic information I can get from it, is the advisability of 
giving some direct inducement for extra effort and cash 
it in before the man forgets what it’s all about. Deferred 
dividends lose much of their effect, and the feel of a five- 
spot between your fingers while you’re still tired from the 
work is one of the best invigorators that has been tried. 

“Me and Henry Ford” seem to be agreed on this to 
judge from the interviews that have been published 
lately. There’s nothing like having something tangible, 
something that you can see and either spend or save as 
the case may be. And I’m willing to bet a big red apple 
that more of the bonus will be tucked away than the pes- 
simists claim. 
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A High-Speed Cutting Tool 


r A. L. 


SYNOPSIS—The principal limitation, of cutting speeds 
is the heat generated in the cutting tool; to overcome the 
effect of this heat coolants are usually applied. As only a 
little of the coolant gets to the cutting edge this means is 
only a partial remedy. The ideal remedy is to prevent 
the generation of the heat. The tool described, of disk 
form, accomplishes remarkable results in this direction. 
With it a cutting speed of 475 ft. per min., in mild steel, 
was used sucessfully. The chip was removed with almost 
no distortion, was cool and the tool was also cool. 

It seems to be customary to ask: “What kind of steel 
did you use?” whenever some high-speed cutting per- 
formance is mentioned. It seems to be silently agreed 
upon, that the only way to reach a higher cutting speed 
is by some improvement in the material of which the cut- 
ting tool is made. Yet it would seem that there must be 
other ways to accomplish the desired result. The reason 
why a certain kind of steel permits of a high cutting 
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FIG.1. High-Speed Turning Too! and its Mounting 
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FIG.4. Relation of Cutter and Work 
A Hieu-Spreep Cuttrine Toor 
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speed is, that it can be heated to a high temperature with- 
out losing its temper. But this also forms the limitation 
of speeds to be reached ; for any kind of steel, or, for that 
matter, any kind of material must finally reach a temper- 
ature at which it loses its temper; or, if it has no temper 
to lose, like stellite, it must finally reach the temperature 
at which it melts. The further possible improvements 
cannot bring practical cutting speeds much beyond the 
present practice, for the temperature to which we now 
raise cutting tools is close to the limit point. 

On the other hand, there may be ways by which we can 
prevent the tool from getting heated, and, if that is the 
case, then there would be no limit to cutting speeds. This 
has been done by cooling the tool by means of some cut- 
ting lubricant, or, rather, coolant, or by blowing air on 
the tool. In this latter case the air is really the coolant. 





*Mechanical engineer, Cincinnati Milling Machine Co. 


DeLeeuw* 


The trouble with this method is, that it is very difficult 
to get the coolant where it will do the most good; that 
is, to the point of the tool. All the heat is generated at 
this point, and only a little of the coolant gets right on 
the cutting edge. 

This method of carrying off the heat is really a round- 
about way. A much better way would be, to prevent the 
heat from being generated. This, of course, is not entirely 
possible, for the separation of the chip from the work 
must necessarily generate heat. This separation of the 
chip from the work, however, is only a small portion of all 
the work done. There is the friction between the tool 
and the work, the friction between the chip and the tool, 
and, especially, the distortion and breaking up of the chip 
An ordinary lathe chip shows plainly that the material 
removed has been broken up in a great many small sec- 
tions, and that these sections have been sliding over each 
other. 


DESCRIPTION OF THE TOOL 


The tool illustrated here was constructed so as to do 
away with this unnecessary work, or, at least, with the 
greater part of it. The tool itself was a disk, as shown in 
Fig. 2. The rake angle C was 17 deg. The clearance 
angle D was 5 deg., and the included angle was 68 deg. 
The illustration shows the included angle less; but this 
was found to be unsatisfactory, on account of the edge 
chipping out under heavy cuts. The tool was provided 
with a hub by pressing in a hardened bushing, Fig. 3. 
This bushing rotated on a stud, as is clearly seen in Fig. 1. 
In the rear of the tool was a ball-thrust bearing of ample 
capacity. The tool holder, as shown, was not used in later 
experiments. The one shown was fitted in place of a tur- 
ret-tool post, to an old lathe, and made it possible to ex- 
periment with different clearance angles. Later experi- 
ments were made with a different tool post and a modern 
lathe, driven by a variable-speed motor. Work and tool 
were in a relation to each other as shown in Fig. 4. The 
rotation of the work made the tool revolve, and, conse- 
quently, there was practically no work done by friction 
between the work and the tool. The chip, also, traveled 
at practically the same speed as the tool, so that there 
was little work done by friction of the chip on the tool. 
A little study will show that, though the included angle 
of the tool was 68 deg., the real cutting angle was much 
less and depended entirely on the angle made with the 
axis of the work. If the angle of the plane of the cut- 
ting edge of the tool with the axis were zero, that is, if 
this plane were horizontal, then the real cutting angle 
would have been 85 deg.; that is, 90 deg. minus the 
clearance angle. If this plane were at right-angles to 
the axis of the work, then the real cutting angle would 
have been zero; but, at the same time, cutting with this 
tool would have been impossible. This angle was made 
6714 deg. in the first experiment, and somewhat more 
in later experiments. The result was that the chip came 
off in circles of large diameter, practically unbroken, and 
cool enough to be caught in the hand regardless of what 
the cutting speed might be. The highest cutting speed 
attempted was 475 ft. per min. This was apparently not 
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the limit, for the chips were cool, and the tool did not feel 
warmer to the hand after cutting than before. The limit 
of cut speed was reached with the limit of speed of the 
lathe. This experiment was carried out at the works of 
the Cincinnati Milling Machine Co. for the purpose of 
learning some of the fundamentals of cutting metal, and 
of improving milling cutters and miller methods; and it 
was therefore not deemed necessary to go further with this 
lathe-tool experiment. 
The data of the most striking test were as follows: 


oe Sen eer eree ToT Peer eee ee dy in. 
ME oe cue hw bible .a oa a Ginna ea Sas te Caren yz ine 
475 ft. 


Cut speed 
Material cut . 


The cutting was done dry. It was found that the chips 
had a tendency to wrap themselves around the work, the 
tool post, and even around the operator ; some chip-break- 
ing device was in contemplation, when accident came to 
the rescue. The tool was made of one of the earlier 
kinds of high-speed steel and was poorly hardened. A 
water-crack had developed clear across the tool. The tool 
post had not been securely fastened to the carriage of the 
lathe, and the result was, that the tool pulled in when 
the cut was started, and a piece broke out of the tool where 
the crack was. This acted very nicely as a chip breaker, 
and solved our problem. Afterward, a couple of notches 
were ground in the edge of the tool. 

Using an ordinary round-nose tool, for a cut such as 
was taken, not more than 14 in. of the cutting edge would 
have been in action. On the other hand, this tool had a 
diameter of 4 in., and, therefore, a circumference of a 
little over 12 in., and every part of this 12 in. came into 
action, so that there was approximately 50 times as much 
cutting edge to take up the heat. Besides, the amount of 
heat generated was only a. small fraction of the heat nor- 
mally generated with such a cut, so that there was not the 
least danger of the cutting edge burning out. The chip 


was very strong. The g%x7y-in. chip was hard to 
break. It seemed to have practically ‘all the strength of 


a bar of this section. 
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Cutting Device for ‘‘Slasher” 
Cylinders 


By A. 


The illustrations show a device which was made by Mr. 
McIntosh, of the McIntosh Machine & Welding Co., 
Lowell, Mass., for cutting off the journal ends of 
“slasher” cylinders when they are mounted in position. 

After the cylinders of the sizing machine have been in 
operation for some time the journals become worn and the 
sizing operation is not well done, the goods not receiving 
an equal covering of size. To avoid this condition the 
journals are cut off and new journal ends fastened on. 
If, however, the cylinders must be taken from the ma- 
chine to make these repairs it necessitates a loss of time, 
as many attachments on the cylinders must be removed. 

The tool shown was made to overcome these delays, as 
it could be -placed on the end of the cylinder journals and 
the worn parts cut off without removing the cylinder from 
the machine. 

The device is made with a ring A, Fig. 1, which is 
slightly larger than the outside diameter of the cylinder 
journal. The journal end is held in position in the ring 
A by three setscrews, which set up against its periphery. 
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The handle B, which turns a small gear C, is then 
revolved. This gear is in mesh with a gear D cut on the 
outside diameter of the device. The cutting tool F is fed 
down into the journal being cut, by means of the hand- 
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Fre. 1. Fie. 2 


Device ror CuTrine JouRNAL ENps or “SLASHER” 
CYLINDERS 


wheel /. Loose rings @ of smaller diameter are provided 
for other sizes of journals to be cut. 

Fig. 2 is a front elevation and shows the construction 
of the tool. A similar tool could be made for many other 
operations and in all liklihood many applications will 
come to mind where the dismantling of equipment in 
order to make a repair is a long drawn out job. It is 
simple to make and also to operate. 
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A Simple Rust Preventative 
By Ropert J. SPENCE 


In slushing finished machine parts preparatory to put- 
ting them in store it is customary to apply the grease or 
vaseline with the hands, or a brush. This method, how- 
ever, does not insure that the ‘rust preventative covers 
every part of the work. Such places as deep, tapped holes, 
for instance, cannot be approached with either the hand 
or a brush. One good way to be certain that every part 
is reached is to mix with the grease or vaseline, enough 
gasoline to make a thin liquid. This liquid will adhere to 
every portion of the work and will remam where it 
touches in a thinner film than can be applied in any other 
way; it will not run or streak, as the gasoline evaporates 
almost immediately. The better way to apply this coat- 
ing is to dip the piece into the mixture. The smaller 
amount of grease or vrseline required by this method 
more than offsets the cost of the gasoline. 

& 


Not so many years ago the acme of railway construction 
was the line to join the Atlantic and Pacific coasts, that p-o- 
ject was accomplished and the engineers turned their minds 
to the Trans-Asiatic railway, braving the snows and deserts 
of Siberia. They triumphed over those difficulties and now 
the cry is for a line from Hudson Bay to the Strait of Magel- 
lan. The conception of a Pan-American railroad is no longer 
an idle dream but a practical project within reach of realiza- 
tion. From Canada to the Mexican border the line is laid; 
soon there will be a railway through Central America 
across the Panama Isthmus to connect with the South Ameri- 
can systems. In December a long link of the chain was com- 
pleted when the rails of the great longitudinal railway in 
Chile from Iquique to Puerto Montt were joined. This line 
extends for about 1850 miles. When completed it will extend 
from Perut to the Strait of Magellan. The International 
Bureau of American Republics is aiding in the scheme of a 
Pan-American railway and some of the states offer special 
inducement to railway capitalists. One of the chief aims of 
the committee is the joining up of New York and Buenos 
Aires. 
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Proportions of Diagonal Tooth 
Broaches 


By ErHan VIALL 


SYNOPSIS—Details of the method of using diagonal- 

toothed broaches for finishing slots in high-carbon steel 

bars. The lubricant used and methods of overcoming the 

tendency to chatter by the angle and differential spacing 

of the teeth are described. A special milling fixture used 

for obtaining the correct angle and undercut is illustrated. 
* 

There appeared, in Vol. 35, p. 690, an article de- 
scribing the shop practice of the Davis Boring Tool Co., 
St. Louis, Mo., but since then have been obtained ad- 
ditional data concerning their broaching work, which 
makes it advisable to reproduce some of the engravings 
used then, in order to make clear the new matter. 

The boring bars made by the company are of 60-point 
carbon steel, and range in size from 1144 to 64% in. in 
diameter, some of them weighing in the neighborhood of 
300 lb. Slots for the cutters are first milled in these 
bars in Pratt & Whitney double-spindle, automatic spline 
millers. The slots are milled to within 0.006 to 0.01 in. 
of finished width, and to 0.005 to 0.01 in. of proper length. 
These slots are then broached to rectangular form, using 
the type of broach shown in Fig. 1. 

Owing to the toughness of the metal broached the 
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of the boring bar. The third broach is gradually tapered 
to correspond to the depth through the slot to within 
t in. of the end, which is left full size to maintain the 
standard. This broach cuts on the sides only, each edge 
removing from 0.003 to 0.005 in. of metal, depending on 
the depth and size of the slot. It is made very accurate, 
as it must be depended upon to finish the slot absolutely to 
size in width. It cuts to within 0.001 or 0.002 in, of the 
ends of the slot. 

The broaching is done in the special machine shown in 
Fig. 2, which is shown with a side-finishing broach about 
half way through the work. The machine is geared 42 to 
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Fig. 1. DiagonaL TootH RectraneuLtar BRroacHEs 

strain is too severe to finish the entire slot at one pass; 
three broaches are, therefore, used, two for the ends and 
one for the sides, the ends being broached first. The first 
broach used is rounded on the end to fit the milled form 
and gradually becomes rectangular in shape so as to 
square the ends of the slot. This broach leaves about 0.01 
in. on each end for the next one. The second broach fin- 
ishes both ends of the slot; it is a very important tool, as 
these ends must be absolutely square with the center line 





*Copyright, 1913, Hill Pub. Co. 


Fie. 2. Davis VerticaAL BroacHING MACHINE 
1, and the travel of the draw screw is from 10 to 48 in. 
per minute on the pull, with an accelerated return. The 
total possible length of screw travel is 38 in. The side 
bars, or uprights, are 34% in. by 4 ft. 

The lubricant used is either screw-machine oil, or cos- 
mic compound, the latter, a soap mixture, seeming to give 
the better results. 


Broacu DATA 


The broaches are made of both high-speed and carbon 
steel, the latter being preferred for accurate finishing, af 
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it keeps a keen edge longer. The teeth are undercut and 
diagonal. The opposed sets of cutting teeth are balanced 
tu prevent the tendency to creep. The tendency to chat- 
ter, so troublesome in many cases, is overcome by differ- 
ential spacing of the teeth, in addition to the shearing 
angle. The sizes used vary from 14x17% in. to 1x3yq in. 
in cross-section, and from 16 to 24 in. in cutting length. 
The main proportions of the teeth are the same -for all 
sizes, as can be seen from Fig. 3. It will also be seen that 
the angle gives a shearing cut of great efficiency in steel, 
and the undercut curls the chip nicely. The taper per 
foot varies somewhat, but is usually about 0.015 in. for 
the roughing, and 0.009 in. for the finishing broaches. 
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Fie. 4. Mritirne Fixture ror Aneutar TEETH 


The method of cutting these teeth is to place the blank 
in the fixture shown in Fig. 4. This fixture is adjustable, 
so that the blank can be set at whatever angle is desired, 
sliding holders, similar to the one at A, being used to hold 
side-cutting broaches. These sliding holders can be moved 
the proper amount by loosening the screw B and pushing 
them along. On some broaches a gang of mills is used 
and three or more teeth cut at a time. 

% 


Tn response to requests from manufacturers and exporters, 
the Bureau of Foreign and Domestic Commerce, of the De- 
partment of Commerce, is issuing a newspaper directory that 
contains lists of news and trade papers in the principal cities 
and towns in foreign countries, supplemented with informa- 
tion as to advertising rates, subscription price, circulation, 
ete. These lists were transmitted by American consular 
officers. 
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Some Cost-System Difficulties 


By EntTROPY 


A real cost system should balance up with the regular 
bookkeeping system. Usually it does not and no serious 
attempt is made to make it do so. 

Two of the things which stand in the way are the fact 
that work is usually paid for by the hour, which is 60 
min., while the books are kept by the month, which is 
a variable number of minutes. Another difficulty lies in 
the varying price of materials. 

To be strictly correct costs should cover the actual cost 
of material plus the share of the overhead charges which 
are due to the making of that particular lot of goods. 
If a certain number of men are kept at work on a job the 
apparent monthly cost will vary according to whether 
there are five pay days or only four during the month. 

We are in the habit of keeping books by the month. 
There is no good reason for so doing except the habit. A 
week is more definite, barring occasional holidays, and 
practically everyone pays his employees once a week. 
Keeping books by the week would mean 52 trial balances 
a year instead of 12, but that ought not to be a serious 
matter if the books are right and don’t have to be jug- 
gled. One concern of which we know, carries its books 
by the month but splits the pay roll the last weeks of the 
month. About six months in the year there is only one 
week a month to split. It is at least as much work as it 
would be to balance the books weekly. 

The other matter is more serious. It shows most 
plainly in the cost of castings. If the shop buys castings 
outside they are usually charged up at a flat rate of,so 
much per pound, and they go into the costs at that rate. 
The superintendent may know perfectly well that the 
castings for certain of his line of machines could be 
bought at much lower than this flat rate, so he sees orders 
go by for heavy machinery on which he could really make 
a profit if he bought those castings at another rate from 
another foundry. 

If the foundry is a part of the plant it is common prac- 
tice to divide the whole cost by the total weight of good 
castings to get the rate to be used in figuring costs. This 
is just as unreasonable as the other scheme, and has 
the same effect of showing a loss in book profit on heavy 
machinery. 

We have been buying castings on a basis of a certain 
price for castings under 10 Ib. each, another price between 
10 and 25 lb., and so on up, which gives us the benefit of 
the saving which the foundry makes, yet we find it so 
laborious a job to figure the cost of castings for a machine 
in which each casting has to be weighed in order to find 
out what it cost and where a change in the pattern may 
throw it from one class to another that we are using an 
average rate. If anyone is successfully using a varying 
rate without adding unduly to the cost of his cost keep- 
ing, he would confer a favor on the rest of the manufac- 
turing community if he would give details through the 
columns of the AMERICAN MACHINIST. 

[In some places the method has been adopted of divid- 
ing the year into 13 “months” of four weeks each.—Eb.] 


*% 


An interesting and increasing use of quicksilver in Scot- 
land is the floating of the lights of lighthouses upon a body 
of this material. The metal is not consumed, of course, and 
the loss in use is said to be insignificant. 
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Autogenous Welding and Cutting 
Operations 


By E. F. 


SYNOPSIS—Ozyacetylene methods for cutting steel Yo 
in. thick and thicker and leaving a smooth edge ready for 
use are shown; a special motor-driven attachment controls 
and guides the torch. The pantograph method of cut- 
ting by means of a torch, and a circular tool or guide for 
cutting holes are also described. Twenty-two specimens 
of work done by flame cutting and welding are illustrated 
and the cost of each is given. 

& 

The oxyacetylene welding and cutting process is coming 
into wider use every day in what might be called manu- 
facturing welding and cutting; the requirements of this 
field, more than any other, perhaps, forced the develop- 
ment of the method. 

There is another field for it—what might be termed 
jobbing—which has not been developed very much as yet, 





Fic. 1. Guipe ror CutTtine TorcH# 

but which will pay the investigator well, particularly in 
such plants as railroad shops, ship yards, and the like, 
where there is a wide variety*of work. 

If the oxyacetylene processes are to be used under the 
most economical conditions, an acetylene-generating plant 
should be installed on the premises, because, for general 
purposes, the gas can be used for both welding and cutting 
without much purifying and without compressing. Oxy- 
gen can be more economically purchased, unless required 
in very large quantities. If there is opportunity to use the 
processes around the plant or on the road—for wrecking 
purposes—then a purifying and compressing outfit are re- 
quired for the acetylene. 

The acetylene-generating outfit alone, without the com- 
pressing plant, is not by any means cheap, and with the 
purifiers, compressors and cylinders, the outfit is rather 
expensive, so a fair volume of work for it must ordinarily 
be in sight to warrant purchase; this is to be looked for 
in the regular run of work of the establishment. In other 





*Naval Constructor, U. S. N. 
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words, the oxyacetylene plant is usually bought to use in 
the regular manufacturing field. 

The capacity of one of these plants is large, and so, as 
a rule, there will be extra capacity, which goes to waste 
if no use can be found for it—the plant being a paying 
proposition, however, even though it is not working full 
blast. It is not irrelevant to say at this point, that these 
plants are better than they used to be, and are far cheaper 
to maintain than they were five years ago. 


ADVANTAGES FOR REPAIR WorK 


This is where the advantage of developing a jobbing 
field is seen; in a fair-sized establishment of the kind 
mentioned, it would almost pay to hire an expert to do 
nothing but hunt up work for the torch, not simply to 
keep the torch busy, but to save money on the jobs, be- 





Fig. 2. Torco AND PANTOGRAPH 


cause in those cases where the torch can be used, it works 
wonders in reducing costs. 

The torch itself, as used by hand, is so familiar to the 
readers of the AMERICAN MACHINIST as to make a de- 
scription of it unnecessary, but before discussing some 
of the jobbing applications, a description of two mechani- 
cal devices for using it should be interpolated. 

In doing straight cutting in thick steel, say 4% in. and 
upward, it is found that the edge left by the torch is 
rough, and requires finish; this is due to the fact that the 
hand does not hold the torch at a regular height from the 
work, as it moves along, and that the hand does not draw 
the torch along uniformly. 

A rather elaborate but inexpensive device for eliminat- 
ing these two irregularities is shown in Fig. 1; the device 
consists of a carriage mounted on wheels running in a 
grooved track; it is driven by a little electric motor, and 
carries the torch, so arranged as to be adjustable up and 
down from the cut to suit the nature of the work. The 
illustration shows the tool cutting special-treatment steel, 
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1% in. thick; it cuts this material at the rate of about 
1 ft. per minute, at a cost of about 30c. per foot; and the 
work was very smoothly done. It needed no planing, 
and two of these edges, butted together, can be calked 
watertight, so it is plain that the machine is a time-saver. 
It can be used for cutting circles, if of large diameter, say 
5 ft. and upward. 

Fig. 2 shows another application of the torch; this de- 
vice is nothing more than a two to one pantograph, the 
torch being always midway between the axis and the 
guiding point, and moving always parallel to the latter. 
I'he steel from which the design is to be cut is mounted 
under the torch. On the table the design is laid out, for 
the guiding point to trace; the guiding point is mounted 
on a wheel, and is propelled by a small motor. Thus, all 
that the operator has to do is to control the movement of 
the guiding point, keeping it on the line of the design; 
the torch will move at a uniform height and rate over the 
steel, cutting out the design in exact half size. Designs 
which are standard and are to be used repeatedly, are 








Fie. 3. Torcu AND ATTACHMENT USED As A Driv. 
made on thin sheet zine, so that they will not wear out 
quickly. The photograph shows the device rigged up to 


cut out the numeral 2, shown in Fig. 4, as piece 11; it 
By setting several plates on top of each 
other and clamping them together, several designs may 
be produced at one time; this can be done up to the cut- 
ting capacity of the torch; unit costs are cut down corre- 
spondingly. 


cost about 5e. 


SomE Reparr Work 


Both of these examples are of what might be called 
manufacturing work; but jobbing work can be got out of 
these tools. For example, it became necessary to cut sev- 
eral thousand holes through 1%%-in. special-treatment 
steel. It would have been a fine job for a big, heavy, 
radial drill; but there was no radial drill, so recourse was 
had to the torch, with the appliance in Fig. 2. The 
pantograph and its axis were taken off the frame and set 
up on the plate to be “drilled”; it cut the holes for about 
11¢. apiece, which, while much more than they would have 
cost on the radial drill, was much cheaper than they 
could have been drilled by the portable pneumatic drill 
and “old man,” when the cost of air is included. All 
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costs mentioned in this article, by the way, include the 
cost of oxygen; these costs are not irreducible—they are 
comparative and conservatively high. 

This use of the pantograph was not wholly satisfac- 
tory, because it took too much time to center it properly 
for the holes, to insure proper spacing. So the device 
shown in Fig. 3 was developed. This is a home-made 
apparatus, consisting of a circular frame, with a circular 
carriage revolving in it; this carriage bears the torch, 
and is so arranged that the height of the torch from the 
cut and the diameter of the circle it traces are adjust- 
able. The torch was moved by hand, so its motion was not 
perfectly uniform, but the operator quickly became expert 
in its use, and the work was quite satisfactory; and this 
appliance reduced the cost of the holes to about 5c. each. 
Ii has a maximum capacity of about 12 in. diameter, but 
another one has been made of about 24 in. diameter ca- 
pacity. It is a very inexpensive tool, and is a great time 
saver on cutting circular holes. 

The board shown in Fig. 4 was arranged for the guid- 








Fie. 4. ExampLes or AvToGENous WELDING 


ance and information of the drafting room and the 
estimators, the labels giving the labor and oxygen costs. 
On it are mounted a number of samples of the jobbing 
work the oxyacetylene plant has done, so that draftsmen 
in preparing plans, and estimators in planning and esti- 
mating work, can arrange to use the same things on future 
work, and, of course, use their own ingenuity, inspired 
and guided by the board, in developing new short cuts. 

For all of these samples are short cuts, dodging ex- 
pensive forgings and castings, not only saving money, 
but saving time. The other day, needing two 4-in. deck- 
stuffing boxes, the acetylene man cut out two flanges and 
welded them to the middles of two 4-in. long nipples, in 
less time than a molder could have made the molds for the 
brass castings usually employed, and there was no ma- 
chine work. 

Many of the samples on this board are, perhaps, of 
direct interest in shipyards only, but the processes are 
adaptable to other kinds of work, and so the samples are 
fairly illustrative and ali may profitably be described. 

Piece No. 11 has already been described. Pieces Nos. 
1 and 3 are examples of the anglesmith’s art, only they 
were made by an acetylene operator; No. 1 is the boxed 
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end of a staple angle, used in making a deck or bulkhead 
water tight, where a Z-bar passes through it; and No. 3 
is an angle corner with the flange of the angle turned out- 
ward, used in bounding decks and bulkheads to form con- 
nections and make them water-tight. An anglesmith, in 
making No. 1, has to take a long heat, cut V-shaped 
sections out of the flange, bend the web twice, as near to 
the proper point as he can, dress the job to get the dimen- 
sions right, and then make two welds in the flanges. The 
acetylene operator makes one V-shaped cut in the flange, 
and removes the end of the flange; this with the cutting 
torch and to exact dimensions. Then he draws his torch 
along the line on the web where the angle should be bent, 
gets it hot, and it bends as easily as copper wire; the 
dimension is correct and the corner square without dress- 
ing. After making the second bend, he makes two 
straight-line welds in the flange, and the job is done. In 
a 2x3-in. angle, this job costs about 50c.; the welds are 
sound and will stand any amount of hammering to prove 
it ; the under surface is smooth, so the flange can be calked 
water-tight. Piece No. 3 is made in the same way, save 
that a square insert is welded in the flange, needing two 
straight-line welds. Cost about 30c., including cost of 
cutting the square insert. 


Maxine Hose anp Nozzie Racks 


Pieces Nos. 2, 5 and 10 go to make hose and nozzle 
racks for ship-board installation. The hose is hung over 
No. 2, being held to the bulkhead by No. 5, consisting of 
two clips, riveted or tap-bolted to the bulkhead ; the strap 
is hinged to the one on the left, and pinned to the one on 
the right. By taking out the pin, the strap swings clear 
and the hose can be removed. The orifice of the brass 
nozzle slips over the downward projection of No. 10, and 
its base rests on a simple angle clip. 

In making No. 2, circular rings are cut on the panto- 
graph machine ; a piece of pipe is cut to length; the rings 
are cut in two, the pipe split lengthwise, and a half ring 
welded to the end of each half pipe. This costs about 
80c., much less than a casting. 

The clips of No. 5 are cut from bar steel, and bent as 
described above ; the strap is cut from the same bar. The 
hinges are made of 1%-in. extra-heavy iron pipe, each 
hinge of three pieces; the strap and clips being laid to- 
gether lengthwise ; the three pieces of pipe for each hinge, 
held together by a bolt running through them, are laid in 
place and tacked there by the welding torch. Then the 
two bolts are removed, disassembling the slips from the 
strap, and the welding of the pipe completed. This saves 
expensive forgings and the machining thereof, and costs 
only 90c. 

The nozzle keeper, piece No. 10, consists of a short piece 
of 34-in. extra heavy iron pipe, welded to a little angle 
clip; it avoids a casting, and costs only 30c. 

It can be said here just as well as elsewhere in this 
article, that some of these prices will not compare favor- 
ably with quantity-production pieces, where the equipment 
is specially provided, but it must be remembered that 
these are for little jobs, where only one or two, or a 
dozen pieces are required, and quantity-production prices 
do not apply. Some of these things can be made cheaper 
with the torch, however, than in any other way, regardle 
of the quantity of production. 

Pieces Nos. 4 and 6 are pad eyes; eyes made parts of 
pads which are riveted to a deck or a bulkhead for a tackle, 
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or brace, to hook into or secure to. The eyes are not com- 
pleted in these samples; they would be formed by punch- 
ing or drilling. These pad eyes were made by cutting 
them from scraps of T- or I-bars, finishing by knocking 
cff the rough on a grinder. Thus, forgings are avoided, 
and pad eyes produced at 10c. each. If a thicker eye is 
wanted, it can be formed by welding two pieces of angle 
bar back to back. 

Piece No, 7 is a scupper lip, secured under a pipe dis- 
charging over the side to throw the water clear of the side, 
so as not to streak it. It is formed of two pieces of plate, 
cut to proper shape; the lip is then bent to shape and 
welded to the flange. This method obviates a casting, 
and the scupper lip costs 80c. 


MAKING A HINGE 


Piece No. 8 is a hinge, made of two pieces of plate and 
a piece of 14-in. extra-heavy iron pipe. The pipe is cut 
in three pieces, the pieces being held together by a bolt 
slipped through them ; the two pieces of plate are laid edge 
to edge, the pipe laid lengthwise on the crack, and then 
welded. This saves two forgings, or castings, and the 
necessary machining, the hinge costing 45c. This is, of 
course, a special, heavy hinge, and is not a commercial 
article; and usually these special fittings are wanted in a 
big hurry. 

No. 9 is a stanchion foot, cut from the end of a 
stanchion. It is made of 2-in. pipe, to the end of which 
is welded a 34-in. washer; and on the washer is welded a 
piece of 34-in. extra heavy pipe. In quantities, this is a 
forging-machine job, requiring dies, and is by no means 
cheap; in small lots it is a hand-forging job. With the 
torch, it costs 15c. 

Piece No. 12 is another hinge, a very heavy one, made 
by cutting two pieces from the web of a bulb angle or 
T-bar. Then the pieces are cut to mesh together, and a 
hole drilled through the bosses thus formed. All the cut- 
ting is done with the torch. It makes a very strong hinge, 
saving forging and machining, and costs but 40c. 

Piece No. 13 is a stanchion or batten clip; riveted to 
the deck, it receives and holds in position the bottom of a 
stanchion or batten used in a storeroom, or magazine, to 
hold stacked packages in place. It is made of a piece of 
U-bar with a piece of plate welded across the end; it 
avoids expensive anglesmithing, or a casting, and costs 
but 10e. 

Pieces Nos. 14, 15 and 17 are quite similar, being made 
of %-in. round bar, bent in the vise, and welded to 14- 
in. punchings. No. 14 is a wing nut, costing 20c.; No. 15 
is a dog handle, costing 10c., and No. 17 is a grab rod, 
costing 15c. In large lots these are jobs for the drop ham- 
mer, or the forging machine; but in small lots of special 
sizes the torch price is pretty low. 

The mast band, piece No. 16, would ordinarily be made 
by a smith; he would roll up the ring and “jump on” 
the three eyes. In this case the acetylene operator rolled 
up the bar cold, and welded it together; then welded on 
the eyes. The eyes to the left and right are the heads of 
two shouldered eyebolts ; but to show that he is independ- 
ent of the stock of eyebolts, the top eye was formed of a 
piece of %-in. round. This job cost only 60c. 

Piece No. 18 is a butterfly nut made by welding two 
thin 1-in. punchings, to an ordinary 34-in. nut, smoothing 
up the job by adding metal. It met a hurry-up require- 
ment, and cost only 15c. for the one. 
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MAKING A HANDWHEEL 


The handwheel, piece No. 19, shows how an emergency 
job can be quickly done; a piece of scrap plate was cut to 
form the spokes and hub, a 144-in. washer welded to the 
hub to form a boss, and a piece of 34-in. round was bent, 
welded together and welded to the spokes to form the rim. 
It saved a casting, and cost $1.50, less than the pattern 
would cost. 

The 3-in. elbow, Piece No. 20, was a sort of exhibition 
job ; it is made of plate, every section being cut, rolled and 
welded ; the flanges were also cut with the torch. It cost 
$2.24, and so is not very economical ; but it is a good-look- 
ing job and a strong one, and may be a good thing to know 
in an emergency. 

No. 21 is a steel bucket handle, made of 1%4-in. round 
and two pieces of plate; and at 15c. is pretty cheap. 

Piece No. 22 is a claw wrench, fitted over the spokes 
of the handwheel of a valve; the rod is extended to a re- 
mote and usually higher place, universal joints taking 
it around corners, and its purpose is to make it possible 
to operate certain valves from a distance. The claw is 
made from 3-in. iron pipe; a piece of 14-in. plate, cut out 
round, is welded to the end of the claw, and the whole 
then welded to a 1-in. rod. It cost $1.35, and is much 
cheaper than the forging previously used. 

This article would be unconscionably long were it to ge 
on to tell how rivets may be cut out, frame bars cut in two 
without injuring the shell plates to which they are rivet- 
ed, and many other tricks which can be worked advan- 
tageously in a large plant; but that a case has been made 
for the jobbing employment of the torch there can surely 
be no doubt. 
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What Can We Do for the 
Scraping Department? 
By P. A. FREDERICKS 


This is a department, ujfon the betterment of which lit- 
tle matter has been published, yet it is a very important 
part of all machine-tool shops, and of every machine shop 
where the final degree of accuracy must be added to fin- 
ished cast-iron plane surfaces. 

So far as I am aware, there has been almost no ad- 
vance in tools or methods in this department since the 
days of our grandfathers; certainly no advance compar- 
able to that in the rest of the shop. It may be with the 
scraping department as with ax handles, the design of 
our grandfathers admits of no improvement, but that is 
hardly likely. 

However small our chances may be of replacing hand 
work with a scraping machine, there are certain improve- 
ments leading to larger production, which can be made. 
Some shops have already made some of these, some per- 
haps all, but in most of those that have come under my 
notice, this department has been passed by in the search 
for higher efficiency. 


CARE IN MACHINING 


One of the greatest opportunities for saving in con- 
nection with the average scraping department is not prop- 
erly within this department at all, but in the planing 
which precedes all scraping. Slovenly and careless work 
in planing must make a great difference in the cost of the 


scraping operation, and conversely, a little additional 
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care in planing means a large saving later. Anyone who 
has ever tried to take down a couple of thousandths on 
the high corner with a scraper, knows that it is a pretty 
slow process, and the slowness increases according to the 
area of the surface, while the chance of an error in jig- 
ging on the planer, or of springing under the clamps, 
may also be taken to increase in proportion to area. A 
little more care in planing, combined with care in de- 
signing jigs and fixtures for the planer department would 
undoubtedly save many dollars in scraping costs to the 
average shop. 


A Hypracuic “Sporrer” 


In some shops within my knowledge, when it is neces- 
sary to scrape together two heavy members, one is dragged 
back and forth on the other, for spotting purposes, by 
muscular power, anywhere from one to four men being’ 
used on the job. A very pleasing departure from this 
custom was noticed recently in a shop where a light hy- 
draulic cylinder was spotting in the heavy parts; revers- 
ing automatically and doing the work while the scraper 
hand sharpened several scrapers and placed them in a 
rack ready for business when the hoist had lifted off the 
upper member. The foreman told me that while they 
handled a variety of work, the cylinder was so made 
with various clamping plates that it was easily applied 
to all. Other convenient features noticed here were swing- 
ing jigs for the work, with V-slides so as to bring the 
work to a suitable and convenient position for the scrap- 
ing of each surface. 

A contrast to this was a plant where a large number of 
heavy surface plates requiring slings and a hoist for hand- 
ling had been drilled for the pins over which the sling 
hooked with no regard for balance, so that when 
hoisted off the work, they would “turn turtle,” sometimes 
with considerable violence, and quite an effort was re- 
quired to turn them back again. 

They had to be turned over anyway to lower them onto 
the benches, but the effort required to turn them back 
again for use was wasted effort and was costing that firm 
something in decreased production. 


Wuy Not CEntTRALIZE ScraPper SHARPENING ? 


I have often wondered why it would not pay to have 
scrapers sharpened at a central point and distributed in 
racks, sufficiently large to hold enough for some definite 
period, say half-a-day’s work, If it pays to do this in the 
case of lathe tools, there seems no logical reason why it 
would not also for scrapers, though I know of no case 
where it has been tried. If the departments were large 
enough to warrant it, this grinding could be done on a 
machine similar to a drill grinder, which a boy could run. 
In any case, it is within the province of any shop to pro- 
vide a suitable stone, on a convenient bench for each man, 
and see that the stones are kept in condition. 

In this department as well as in all others, maximum 
efficiency can only be obtained by proper routing of in- 
coming and outgoing work. This is a problem individual 
to each shop, but it may be taken for granted that heavy 
work should not be moved the full length of the depart- 
ment to be scraped, and then the full length back again to 
be taken out, as I have seen happen. Without doubt, as 
the heavier work is approached, it is ofttimes a saving to 
move the department to the work and not the work to the 
department. 
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Thousand Carburetors a Day-I 


By Cuester 8. Ricker 


SYNOPSIS—Methods used to turn out a thousand car- 
buretors each day to very close limits. Interesting de- 
tails of the piece-rate system employed, as well as the 
inspection methods. Tools and fixtures used in the work. 


5 

During the month of May, this year, the Holley Bros. 
Co., of Detroit, Mich., manufacturers of automobile car- 
buretors, made a carburetor every 22.1 sec., on the 
average. This is a record production which is astound- 
ing when it is considered that they produce these in 
two small buildings, one a three-story structure and the 
other a ground-floor addition. The total floor space is 
approximately 50,000 sq.ft. 

They manufacture every part of their carburetors with 
the exception of the cork floats, which come to them fin- 
ished to size, and the drawn-brass float-chamber bowl. 
They have an experimental machine shop, an experimen- 
tal laboratory of sufficient size to accommodate several 
automobiles, a big final testing laboratory, offices and 
core-making department in the single-floor building. In 
the three-story structure the division is as follows: A 








= 
Fig, 1, COMPLETELY ASSEMBLED CARBURETOR 
foundry takes more than half of the ground floor; the 
float-finishing department, the shipping room, tumbling 
and polishing department take up the remainder of this 
floor. On the second floor all the parts of the carburetor 
are machined. The factory executive offices are also on 
this floor, and about one-third of the space is devoted to 
another product which they turn out, so that only two- 
thirds of this floor is devoted to producing carburetors. 
The third floor is devoted entirely to assembling small 
parts, and to finally assembling and testing the carbure- 
tors, 


PropuctTion STatTistics . 


The output mentioned above took into consideration 
the production of five consecutive weeks, and not that 





of some special daily run. This was a record production 
and was a revelation to the management, because they 
thought they were formerly working at maximum effi- 
ciency and were surprised to find that there were still 
greater possibilities without resorting to night work. This 
seems to be the experience of most factories once they be- 
gin to investigate economic production. 

The production statistics were taken on Saturday for 
the week preceding. There were five Saturdays in May 


























Fie. 2. DetTAtts or MIxtInc CHAMBER 


this year, and the last week included one non-working 
day. During that time the production was as follows, 
for each week: 7904, 7474, 7596, 8134 and 9151, making 
a total of 40,259 carburetors in five weeks. Assuming 55 
hours per week, the rate would be one carburetor every 
22.1 sec. 

Machining the mixing chamber, the major portion of 
the carburetor, is the largest and most complicated op- 
eration which enters into the manufacture of this par- 
ticular make of carburetor. The manufacturing opera- 
tions on the mixing chamber occupy about five minutes 
altogether. For the purpose of testing out their organiza- 
tion, a sample carburetor was run through the shop, start- 
ing from the castings after they had been cooled down 
and ending with the finished product. The time con- 
sumed in this test was 28 min. 


Limits oF MIxInGc CHAMRER 


Fig. 1 shows the completely assembled carburetor which 
is built in the largest quantities in this shop. This par- 
ticular model is furnished to the Ford Motor Co. in quan- 
tities sufficient to keep up their one thousand per day 
schedule, if necessary. Fig. 2 shows the details of the 
mixing chamber. A number of the dimensions are given 
in order to show within what close limits this piece is 
manufactured. Most of the machined surfaces are held 
to within 0.002 in., and the average to 0.005 in. tol- 
erance. In all cases a plus or minus variation is allowed 
and for that reason there is very little likelihood of any 
hole being more than 0.001 to 0.0015 out in either direc- 
tion. The greatest difficulty experienced in maintaining 
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these close limits has been due to the high speed with 
which the parts are produced. The mixing chamber pre- 
sents no difficult operations save the drilling of several 
holes at odd angles. These holes must be held very close- 
ly to size and absolutely in position. 


THE MIx1NG-CHAMBER CAP 


The mixing-chamber cap, Fig. 3, is less difficult to ma- 
chine, but also has to be held to very close limits in order 
to keep the mixing chamber of the carburetor absolutely 
air-tight and yet make it unnecessary to use gaskets for 
this purpose. Where it fits into the mixing chamber 
there is a plus or minus 0,001 in. variation permitted. 
The same holds true of the mixing chamber. The limits 
on the mixing chamber, it will be noticed, are 0.001 in. 
greater, so that if the cap should run over and the mixing 
chamber under, it is possible to get a 0.001-in. press fit. 

It will be noticed that the little tube A, Fig. 1, is in- 
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Fie. 4. First SprecrAL Heap ror MACHINING 
OPERATION 


serted in the mixing-chamber cap. Originally this tube 
carried a small coupling and was bent at a radius of 44 
in. As this was rather expensive, the carburetor was de- 
signed as shown in order to eliminate the coupling and 
the bend. The tube is now readily sweated in place 
and is up to the same standard of production as the rest 
of the carburetor. 


MACHINING THE MrixtInc CHAMBER 


There are but eight settings from the rough casting 
to the finished mixing chamber. Three of these are upon 
monitor turret lathes, one on a milling machine and the 
rest in jigs on the drill presses. Inasmuch as the ma- 
chining of the mixing chamber is the major part in the 
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manufacture of these carburetors, this alone will be fol- 
lowed through from the rough to the finished product. 
The methods and tools used are interesting and are rep- 
resentative of all the tools to be found in this shop. 
Fig. 4 shows the mounting of the casting in the two- 
jawed chuck, which is specially formed te accommodate 
these castings. It grasps the casting C, as shown, be- 
tween its jaws J and K. The lower end of the mixing 
chamber is presented to the turret 7’, and the piece is 
ready to be machined. Fig. 5 shows the tools used in ma- 
chining this portion of the mixing chamber, while Fig. 6 
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Fie. 6. 


OPERATIONS AT 


shows diagrammatically the machining operations and 
the surfaces which are finished in each case. The stop A, 
Fig. 5, is brought up against the casting as soon as it is 
set in the chuck and steadies it while giving it the proper 
distance as the jaws J and K, Fig. 4, are drawn together. 
The next tool brought to bear is the overshot box mil] B. 
This machines the surface 6, against which the float- 
chamber bow! bears, forming both the vertical and hori- 
zontal faces at the same operation. It also finishes the 
sides of the lower extremity and drills a hole in the cen- 
ter of the casing. 

The next operation C, Fig. 6, also finishes two sur- 
A finishing cut is taken on the surface b, and 
the bottom of the casting is faced off. Another overshot 
box mill is next brought into play which finishes the lower 
surfaces which were roughed out with B, Fig. 5, and 
bores a larger hole in the center of the casting. 

The finishing touches are put on with a die and tap, 
FE and F, Fig. 5, the die EF threading the outer portion 
and the tap F threading the hole in the center of the 
casting. An operator was timed through a tray of 25 
castings, and it was found that his average time per piece 
was 65 sec. This is an example of the rapidity with 
which these operators are able to handle these mixing 
chambers with the tools provided. 

On the second setting the carburetor is turned upside 
down and the holes at the opposite end are finished. The 
tools required for this purvose are shown in Fig. 7. At A 
is a formed cutter, at B a four-wing cutter, at C a unique 


faces. 
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hollow mill madé from a piece of nickel-steel tubing, at D 
and # two inserted-tooth reamers and at F a slotting tool 
which is mounted eccentrically and brought into action 
by means of a handle clearly shown in the sketch. 

Fig. 8 shows the surfaces finished in each case. The 
first operation is drilling and finishing the gasoline well 
as shown at A. The shape of the cutter is such that this 
is finished in one operation. The four-winged cutter B 
is next brought up and puts the roughing cut on the five 
surfaces of the hole, as shown at B. The small tubular 
box mill C is next brought into position and mills out 
the narrow seat for the gasoline standpipe. By referring 
to Fig. 2 the accuracy with which this seat has to be 
machined is very evident. The limits in diameter are 
from 0.811 to 0.813 in. and the depth of the cut is limited 
from 0.076 to 0.08 in. These limits are maintained, al- 
though the men have to watch their tools very carefully 

Operations D and E are purely reaming. That at D 
is performed by a round-nose reamer, which gives a per 
fect finish to the entire inside of the mixing chamber. It 
is essential that this mixing chamber be carefully ma- 
chined and finished, because the areas are such that any 
rough surfaces materially affect the action of the carbure- 
tor. 
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shown in Fig. 9. Two operations are performed at this 
setting, and two separate jigs are employed for each op- 
eration. One machines the cross-slot for the float-valve 
pivot, while the other mills the slot between the two arms. 
These arms and the two slots are shown in the figure. The 
first operation is milling the slot A ; the second operation, 
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Fig. 9. OperRATION AT Tutrp Serrine 
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The last operation F is effected with .a grooving tool, 
the cutter being shown at G and the holder with handle 
at F, Fig. 7. 

The mixing chamber is held upon this turret lathe by 
means of a screw chuck instead of a jaw chuck. The piece 
is held in place by the threads on the lower extremity of 
the mixing chamber, which were made with the die F 
in the previous operation. The locating of the piece is 
done from the surfaces b, Figs. 6 and 8. It should be 
noted here that the surface } is used on all operations 
except the first to locate the mixing chamber and by us- 
ing this surface uniformly in all jigs it is possible to 
hold the limits very close without fear of variation. 

The third setting is on the milling machine, and is 





milling the siot B. The jig shown 1s the one which 
is provided for milling the slot B. 

The fourth setting is upon another turret lathe. This 
lathe is equipped with an indexing chuck shown in Fig. 
10. it provides three positions which may be brought 
toward the tools. It also includes the cross-slide and 
cross-feed tool. Here again the piece is located by the’ 
surface B. The same threads are used to hold the piece 
in place in the chuck and the chuck is counterweighted 
to assure perfectly smooth running, despite its irregular 
and lop-sided shape. 

The tools srovided for machining the piece are shown 
in Fig. 11. The first 4 is a two-wing, formed cutter for 
roughing out the hole; at B is a reamer for the same 
hole; at C a boring and finishing tool; the fourth 2£, 
which is attached to the cross-slide, faces off the flange on 
the end of the mixing chamber. Another two-wing, 
formed cutter F, and reamer G, serve to finish the other 
end of the carburetor. 

The first two operations are accomplished with the 
piece in the initial position on the chuck. It is then in- 
dexed around 90 deg. and the two tools C and D are 
used. Before the last three tools F, F and @ are used, 
it is again indexed 90 deg., or 180 deg. from its original 
position. A special cross-tool is used to finish off the 
flange, and this does such a good job that it requires 
no further finish. The cutter F is formed so as to finish 
the inside surfaces on the carburetor with a perfect radius. 
The various operations can be clearly followed in Fig. 12, 
where each of them is shown in detail. In the last two 
operations F and G, an elevation has been taken through 
the carburetor. The other five sketches show a plan view 
through the carburetor. 
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DRILLING THE Mrx1nc CHAMBER 


The mixing chamber is placed in a jig, which locates 
the piece from the surface b, and holds the piece in place 
by having a nut press against the lower surface of the 
In this operation the inlet-needle 
This is a very accurate job, and 
three operations are required to complete it. First, the 
large hole is drilled, a No. K drill being used. The hole 
is then bored out to finish with a fluted cutter, and a 
square corner at the bottom obtained. The next opera- 
tion is effected with a smaller drill, the limits of which 
are set at 0.125 to 0.127 in. On account of these close 
limits, a plug holder which slips into the larger bored 
hole is employed. This very accurately guides the 14-in. 
drill. The jig is then turned over on its side, and the 
hole F, Fig. 2, is drilled through the two ears which 
support the float-valve lever. 

The sixth operation is performed in another box jig. 
The carburetor is again located on the surface b, and the 
piece located in the proper position and steadied by two 
plugs, which enter the openings M and N, Fig. 2. The 
first operation is performed with a small multiple-spindle 


mixing chamber. 
valve hole is machined. 
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A Moutti-Leceep Jie 
The piece is now carried over to what might be called a 
multi-legged jig. This is unique in its make-up, While 
the piece is in this jig all the ¥-in. holes are drilled. 
There are five of them, A, B, C, D and E, Fig. 2, and 
they are drilled in the order that they are lettered. 
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drill press, which drills the holes G, H, I and J at once. 
The jig is moved on, and a hollow mill finishes up the 
projection P, Fig. 2. The jig is turned up on end for 
the next operation and the two bolt holes mm the flange are 
drilled. The next two operations in this same jig are the 


drilling of the holes K and L. 


The holes A and B are particularly interesting be- 
cause they have to be drilled at an angle. The drill starts 
the hole at a very decided angle with the entering sur- 
face, and in addition the initial surface is one of the walls 
of the cylinder, all of which adds to the difficulty of 
maintaining the accuracy of such holes. It will be no- 
ticed that the location of the hole A has a tolerance of 
only 0.01 in. 
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Practical Liner Molding 


A shop manufacturing mining machinery had experi- 
enced no small amount of trouble and expense with liner 
castings. These had invariably been molded in grec. 
sand and cast on the “flat,” or side. The defects in thes» 

plain, double-flanged, pipe- 

Cd like castings, were usually 

Extra Finish for Dirt, caused by dirt, and this sel- 

ae ir dom made its appearance 
| until 








the boring tool was 
well om its journey. In order 
to overcome this loss, both in 
foundry and machine shop, 
the liners were molded in 
dry sand and cast on end. A 
| quarter of ai inch was added 
| to the thickness of the upper 
flange to catch the small 
amount of dirt coilecting 
during the process of pour- 
ing. The mold was “gated,” 
or run from the bottom flange, and a heavy riser taken off 
the top, near the bore. The result was an empty “bone 
yard” and the elimination of machine-shop loss. 


Runner 
or Gate 
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Extruded Lead Trap Machine 


By James M. Hoee 


SYNOPSIS—The original hydraulic lead “squirting” 
machine, with modifications by the writer, for the produc- 
tron of extruded lead-pipe bends, traps, etc., of uniform 
thickness. Details of construction are given, together 
with illustrations of typical extruded forms and the 
method of operating the machine to produce them. 


This is the original “Du Bois” hydraulic, drawn lead- 
trap press, slightly modified in design only, the principle, 
I feel sure, could not be improved upon. Probably the 
reason for the secret of this machine having been kept 
for so many years is the cheap labor employed to run the 


nose of the center chamber. I will try to explain this by 
illustrations after I have described the machine. 


ARRANGEMENT OF THE PRESS 


The arrangement of the press and controller valves is 
shown in Figs. 1, 2 and 3. It will simplify the description 
if one imagines a line drawn down the center of the 
press and control valves, in the plan, one then sees that 
what is shown on one side is a duplicate of the other. The 
center chamber A is shown in detail in Figs. 4 to 11. The 
lead containers B, B* are bored to the same centers as 
the hydraulic cylinders C, C*. I have found it best to 
use brass sleeves on the water rams, and to make all the 
internal fittings of brass with a good fin- 
ish instead of the usual hammered cop- 
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per lining and cast-iron fittings. It is 
important that there should be the least 
possible leakage past the leathers and 
none whatever in the connections, The 
columns D, D* ‘are threaded Acme stand- 
ard 29-deg. thread, 4-in. pitch, from end 





















Return to Tank —— 


to end. At D and PD" in the plan about 
6 in. is turned down to the bottom of 
the thread for the columns to rest on 
the standards L, L’. The nuts £ take 
the pressure, and keep all the faces f 
parallel. The two screws F, F* are 11%4 
in. in diameter, left- and right-hand. 
They are screwed into lugs on the lead 








containers and used to bring together 
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ARRANGEMENT OF PRESS AND CONTROLLER VALVES 


machine and the fact that the center chamber always 
remains full of lead from the time it leaves the machine 
shop until it is returned for repairs. 

I have designed an arrangement of valves with the 
object of making a machine more fool-proof than the 
“Du Bois”; at the same time I am fully aware of the 
leakage through the valve seats of a four-way geared valve 
system operated by one lever. 

Lead traps are used for sanitary purposes in bathrooms 
and the like and are made in a variety of forms; they 
differ from other metallic bent tubes in that the thickness 
of metal is the same in the outside are of the bend as in 
the inner. This is not so with tube bent hot, or with 
copper tube filled with resin or sand and bent around 
wheels or cams, as the outer wall is then stretched and 
must be thinner. Traps from a trap press are the same 
thickness throughout, and are round in section at the 
head; they simply flow to the form desired. out of the 





the lead containers and hold the center chamber in place, 
until the nuts F are tightened. 

The lead ports G, G* are machined and slightly tapered 
toward the lead ram. The gates K, K' are pivoted so as 
te drop onto the lead rams; the lead is poured in here. 
The lead rams H, H* are hard steel. The water rams 
are shown at J, J' and the glands at J, J*. On the col- 
umns D, D* the lead containers and water cylinders are 
mounted. Copper pressure pipes M, M"* serve to move 
the rams H, H* forward, and the pipes NV, N* to return 
them. At O is a stop valve for the controller valves, 
P, P* and 8S, S*. At T, 7" are the exhaust valves. At 
2, @' and R, R' are the pressure valves. The return pipe 
U leads from the valves O, P, P*, S, S' and T, T?. The 
quadrant V is to guide the throw of the lever W. The con- 
troller-valve lever W is also shown in detail in Figs. 12, 
15 and 16. At X is the pressure gage; on Y controller 
valves are mounted; Z Z are the copper pressure pipes. 
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THE CENTER CHAMBER 


A vertical section of a center chamber with a core in 
position is shown in Fig. 4. In Fig. 5, the end elevation 
is shown and in Fig. 6 the nose of the chamber with the 
die in place, and with the key for taking off, or screwing 
down the dies for different thicknesses of pipe. About 
four dies are required for each chamber; they range in 
size from 1 to 4 in. The shape at the top of the fins 
1, 2, 3 and 4 is shown in Fig. 7. These are cut across at 
an angle so that the lead from the adjoining channels 
will unite and weld on leaving the fins. The fins in the 
larger chamber will take the form as shown in Fig. 9, as 
there is not so much pressure, and the lead gets away 
more quickly in the larger sizes ; this makes a better join. 
In Fig. 8 are shown the fins 1, 2, 3 and 4 which are a 
part of the casting. Fins 1 and 3 taper to an edge as at 
O and O* in Figs. 4 and 5, but fins 2 and 4 continue 
right down to P, P', so that when the core (which is a 
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The bunsen burners under the chamber and lead contain- 
ers are surrounded by a casing of sheet iron lined with 
asbestos to retain the heat. 


THe Errect or Heat anp CoLp 


There is a hole ¢ shown in Fig. 5, for the thermometer, 
which is taken out before starting to work the press. 
These center-chambers are very sensitive to draft, and 
should one side be cooler than the other, the pipe on leav- 
ing the nose of the chamber will lean over to the cool 
side; that is, the lead being hotter on one side, will get 
away more quickly and force the pipe over toward the cool 
side. The channels / in the casting are not all the same 
size, and a greater quantity of lead coming up one would 
throw the pipe over to one side. The four pins a, b, ¢ and 
d, shown in Fig. 8, are introduced to counteract these diffi- 
culties. 

Before attempting to make traps from a new chamber 
a straight pipe is run out perfectly vertical. It must be 
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DETAILS OF THE CENTER CHAMBER 


driving fit) is driven home, the center chamber is divided 
into two. The lead entering the chamber from both the 
left and right travels upward toward O and O', when 
each side is divided by the fins 1 and 3, continuing until 
it reaches /-J, where it passes four control pins a, b, c 
and d, shown in section in Fig. 8, then on until it reaches 
q and h, the tops of the fins shown in the section in Fig. 6. 
It will be seen from Fig. 7 that from O, O' until it reaches 
g and h, the lead is divided into four separate channels /. 
The projection m takes the pressure off the die and also 
welds the lead into a perfect tube. The form of the head 
of the core, which also takes a part in this operation 
should be noted. It is essential that there should be very 
little pressure on the die. The lead has now reached the 
space between the core and the die and is ready to leave 
the chamber. The center chamber when in use is heated 
to a temperature of 400 deg. F. by an arrangement of 
bunsen burners; the larger-sized chambers will require less 
heat. As the chamber gains heat from each charge of 
molten lead these burners can be turned off as required. 


noted that the control lever W on the valves only controls 
the pipe from left to right, should the pipe lean to either 
side of the press then the pins a, b, c and d should be used ; 
suppose the pipe is leaning toward the pin a, then it 
would be necessary to screw in the pin d until the pipe 
was brought up straight; turning out @ would have the 
same effect providing it has been projecting into the 
channel; these pins are little used after once being set. 
hey are also used for lifting the chamber when changing 
to another size of pipe. 

In Fig. 10 is shown part of a lead container and the 
method used to secure a good union between the center 
chamber and the lead container. When changing to an- 
other size of chamber, the chamber is suspended from 
pulley blocks “between the containers B and B', then 
guided into the container B', then the container B is 
brought in by the left- and right-hand screws F and F', 
care being taken that the nuts Z* are well away from the 
container, and that the faces marked f are perfectly 
clean; when in place the nuts E? are tightened. 
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The shape of core that is used in a 3- and 4-in. chamber 
is shown in Fig. 11. It has four channels, which allow 
more lead to assemble at / shown in Fig. 8. Without 
these channels the pipe would collapse in attempting to 
make a bend. 


CONTROL 


In Fig. 12 is shown the right-hand group of control 
valves ; the group on the left is identical, with the addition 
of a “boss” over the pressure inlet on which is mounted 
the pressure gage; the two groups are mounted on a 
standard Y and the valve spindles cv and cv’ are con- 
nected by the steel sleeve d and d', shown also in Figs. 
15 and 16. The lever W is shaped to receive these parts. 
5 | 


4 


Lever Valve P 1s directly | N 
overhere . 
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A section of the stop valve is shown in Fig. 13 and in 
Fig. 14 a section of a union; the copper pipe, valves, 
pump barrels, and all the connections are 14-in. bore. 

The pumps, four-throw, 4-in. stroke and 1-in. diameter 
plunger are an important factor in the successful pro- 
duction of well-made traps, and should be so constructed 
that the pump barrels can be easily removed for repair; 
the water supply should come from an overhead tank. 


THE OPERATION OF THE MACHINE 


Let us suppose that a 2-in. center chamber is in the 
press, locked up tight between the containers and heated 
to the desired temperature; the stop valve is open, and 
the pumps are working; the pressure will now be running 
to waste through the pipe U, return- 
ing to the tank. The operator sits on 
a stool by the stop valve O, and as it is 
required to bring the rams H and //’ 
up to the lead ports G and G’, he will 
run them up one at a time, as they are 
only required to just enter the con- 
tamers. To do this he closes the valves 
P and R and opens the valves Q and 
S, throws the lever W away from him 
and partly closes the stop valve 0. 
Much pressure is not required for this 
operation. When the ram // reaches 
the desired position the operator opens 
the valve O and repeats on the left- 
hand side, bringing the lever W toward 
himself, then the ram H* will creep 
up to position; he opens the valve O 
and brings the lever W vertical; all 
valves should now be open. He wipes 




















the lead ports with a mop, using a 
good oil for the purpose, drops the 
gates K and K" onto the rams H and 
H*, Everything is now ready for charg- 
ing the containers B and B' with 





lead by the use of a_ two-handled 
ladle with two lips, holding enough 


lead to fill both containers; they are 
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THE CONTROL 


The collars e and e' are clamped on the ends by screws 
‘zg and z. It will be seen here that the lever W and the 
valves cv and cv’ which intersect the pressure to the 
press by pipes M and M’, are as one piece, and that when 
the lever W is moved away from the operator it will bring 
the valve face cv' closer to its seat, and the valve face cv 
away from its seat, and vice versa; thus the pressure at 
the back of the water rams / and /* in the cylinders C 
and C? is brought under the control of lever W. 

In Fig. 12, a is a small screw fitting into the pieces } 
and 6, which have spanner holes for adjustment. The 
collars r and r' with the pins x and 2" are used as levers 
to turn the valve spindles cv and cr’. When in the 
desired position the pieces b and b* are brought up tight 
against the ends and prevent the valves from creeping 
away from their seats. 

Owing to the leakage in the leathers and the like, one 
ram may be found to travel more quickly than the other. 
The valves 7 and T? are introduced to overcome this 


difficulty. 





filled through the ports G and G*, The 
operator now closes the valves P and 
P* and R and R', leaving the valves 
Y and Q and S and S* open; he closes the stop valve 
a little and the rams // and //* creep into the contain- 
ers, when far enough in to cut off the openings of the 
ports, he opens the stop valve O, lifts the gates K and K" 
and knocks off the piece of lead that remains in the ports. 


ADJUSTMENTS WHEN CHAMBERS ARE CHANGED 


Now for the purpose of demonstration let the reader 
imagine that a center chamber which has not been used 
before has been put in the press. The operator closes 
the stop valve with the lever W in hand pushed slightly 
past the vertical, away from himself. This will bring a 
little more pressure on the ram //7, and as a new chamber 
has been put in, it will be found that the nuts 2* can be 
screwed up just a little more. 

When the lever is slightly past the vertical away from 
the operator and the stop valve is closed, the ram H will 
be traveling faster than the ram H', and the pipe in com- 
ing out of the nose of chamber will lean toward the left 
(that is the operator’s left hand). He brings the lever 
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back uatil the pipe is traveling straight up; if on looking 
down from one end of the press, say the right, we find 
that the pipe is leaning toward the column D* and the 
chamber is one that has been in use before, the trouble is 
that the side of the chamber next to column D" is cooler 
than the other; he turns the gas off the nearest column 
D, and this will soon bring things right; but suppose the 
heat was correct, and that no new chamber was put in, 
then the trouble would be that the channels L, referred to 
in Fig. 8, were not of the same capacity, therefore, by 
screwing in the pins c and d, Fig. 8, the pipe will stop 
leaning toward column D* and travel straight up. The 
helper now saws the pipe off, using tongs shaped to the 
size of the pipe, as shown in Fig. 17, to hold the hot pipe 
with, and an ordinary crosscut saw, as used for cutting 
wood. Sketches 18 to 25 show some of the forms, and 
18a to 25f the different stages in the making of “bends” 
and “traps.” 


MAKING VARIOUS BENDs 


With the stop valve closed and the lever W somewhere 
near the vertical on the quadrant V so that the pipe in 
coming out of the nose of the chamber is ascending ver- 
tically, if the helper saws off close to the die, the bend 
Fig. 18 is made. 

The pipe is allowed to ascend to the height required as 
in 18a, the lever pulled slightly toward the operator and 
the pipe will now bend as in Fig. 18b. The lever is 
nushed a little beyond the original position on the quad- 
rant V, then to the original position, and the pipe will 
take the shape shown in Fig. 18c; then it is sawed off. 
The whole operation has only taken a few seconds and the 
helper has to be smart to keep pace with the machine, as 
the pipe continues to travel and another bend is made 
almost before he has laid the last one down, as the forms 
become more intricate, the helper has an easy job. 

To make Fig. 19 the pipe is allowed to come up as in 
Fig. 18a, then a slightly longer pressure on the lever 
than for Fig. 18b will give Fig. 19b, the ‘pipe is allowed 
to travel up as described in Fig 18c and form 19 is made. 

For Fig. 20 the operations are repeated as for bend 18, 
then when a position, as shown at 18c is reached the lever 
is pushed slightly from the vertical, the reverse action to 
Fig. 18b, and the form 20 is obtained. 

For Fig. 21 the pipe is allowed to ascend as in Fig. 18a, 
the lever is pulled toward the operator and made nearly 
horizontal, the pipe will then drop to the side of the nose 
of the center chamber as in Fig. 21b, the lever is quickly 
returned past the vertical, then to the original position 
and allowed to run up straight to the desired height, as 
in Fig. 21c, and sawn off. 

The greater the degree of heat the lead attains the 
more sensitive is the pipe to the throw of the lever and 
the sweep must be increased or decreased accordingly. 
The pressure from the stop valve O must also be adjusted 
for speed. 

For Fig. 22 the same operation as for Fig. 21 is neces- 
sary until the shape reaches Fig. 22c, when the lever is 
thrown away from the operator to the horizontal ; it then 
takes the form 22d; the lever is brought back as before 
and pipe allowed to run up straight as in Fig. 22c, and 
sawn off. 

For Fig. 23, the pipe is allowed to drop a little more 
than for Fig. 19b, as at Fig. 23b, then the lever is pushed 
to the vertical; a short rest gives Fig. 23c; then the lever 
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is pushed over to the horizontal as in Fig. 23d, then past 
the vertical and to the ‘original position and the pipe is 
allowed to run up straight as at Fig. 23c. and then 
sawn off. 

The formation of Fig. 24 is the same as Fig. 19b; the 
pipe is then allowed to travel up as in Fig. 24c, thrown 
over to form 23d, allowed to travel straight as for 24c, 
bent again as for 19b, and allowed to travel up as at 2g, 
then sawn off. 

For Fig. 25 the same operations are necessary up to 
22d, then the curves from 22d to 25e are formed by a 
series of short to-and-fro movements of the lever W, 
causing a little more pressure on the ram H; the pipe 
follows the form already made at an equal distancé until 
it reaches Fig. 25e, then the lever is brought up to the 
vertical and then to the original position, Fig. 25f, and 
allowed to run straight; between the operations at Fig. 
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25e and 25f is, perhaps, the most critical period in the 


making of a “sack trap” as at this stage the weight that 


has to be thrown over is considerable and the attention of 
the helper is necessary or it will collapse. 
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The total value of the foreign trade of European Russia, 
in 1912, according to official figures, was more than $1,200,- 
000,000, in which the United States participated to the extent 
of only $53,000,000. However, the indirect trade between the 
two countries passing through foreign middlemen brings the 
value of the sales of American products to Russia to $80,000,- 
000, and the exports from Russia to the United States to 
$30,000,000. Largely owing to the lack of knowledge among 
American business men of the possibilities of the Russian 
market, the trade between the two countries is on the thres- 
hold only of its possible development. The monograph on 
Russia just published by the Bureau of Foreign and Domestic 
Commerce, Washington, D. C., entitled “Handbook on Russia,” 
should be of special interest. This book contains nearly 260 
pages, with two maps, includes a comprehensive description 
of the economic situation in European Russia, reviews of the 
commerce of various districts in 1912, and a timely description 
of commercial and industrial conditions in Siberia. Copies 
may be obtained from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, D. C., for 50c. each. 
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Early English Tool Builders-- 
WilKinson, Bramah 


By Josepn W. Ror* 


SYNOPSIS—Some details of the life and machine-build- 
ing activities of John Wilkinson who cast and bored 
cylinders for Watt and was the first to buy and use 
a Watt engine. Bramah is rightfully called “the father 
of the machine-tool building industry.“ He made many 
inventions of importance and wide influence, and trained 
many able mechanics who have an important place in ma- 
chinery-building history, among whom were Maudslay 
and Clement. 
Fe) 

In the article on the Influence of Early Tool Builders 
in the AMERICAN MACHINIST, page 933, mention was 
made of John Wilkinson, of Bersham, who made the 
steam engine commercially possible by first boring Watt’s 
cylinders with the degree of accuracy necessary. It was 
pointed out that this boring machine was probably the 
first metal-cutting tool capable of doing large work with 
anything like modern accuracy. - Although Wilkinson, 
was not primarily a tool builder but an iron master, this 
achievement alone is sufficient to make him interesting to 
the tool builders of today. 

JOHN WILKINSON 

He was born in 1728. His father made his financial 
start by manufacturing a crimping iron for ironing the 
fancy ruffles ef the day. John Wilkinson first started a 
blast furnace at Belston and later joined his father in an 
iron-works the latter had built at Bersham, near Chester. 
By developing a method of smelting and puddling iron 
with coal instead of wood-charcoal, he obtained an im- 
mense commercial advantage over his rivals and soon be- 
came a powerful factor in the iron industry. Later he 
built other works, notably one at Broseley, near Coal- 
brookdale on the Severn. 

One of the important branches of his work was the 
casting and finishing of cannon. It was in connection 
with this that he invented the boring machine referred 
to. He bored the first cylinder for Boulton and Watt in 
1775. Farey, in his History of the Steam Engine, says: 


In the old method, the borer for cutting the metal was 
not guided in its progress, and therefore followed the incor- 
rect form given to the cylinder in casting it; it was scarcely 
insured that every part of the cylinder should be circular; 
and there was no certainty that the cylinder would be 
straight. This method was thought sufficient for old en- 
gines, but Mr. Watt’s engines required greater precision. Mr. 
Wilkinson’s machine, which is now the common boring-ma- 
chine, has a straight central bar of great strength which 
occupies the central axis of the cylinders during the oper- 
ation of boring; and the borer, or cutting instrument, is ac- 
curately fitted to slide along this bar, which, being made per- 
fectly straight, serves as a sort of ruler to give a rectilinear 
direction to the borer in its progress, so as to produce a 
cylinder equally straight in the length and circular in the 
circumference. This method insures all the accuracy the 
subject is capable of; let the cylinder be cast ever so crooked, 
the machine will bore it straight and true, provided there is 
metal enough to form the required cylinder by cutting away 
the superfiuities. 


RELATIONS WITH BOULTON AND WATT 


Wilkinson’s relations with Boulton and Watt became 
very intimate. He showed his confidence in the new en- 
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gine by ordering the first one built at Soho to blow the 
bellows of his iron works at Broseley. Great interest was 
felt in the success of this engine. Other iron manu- 
facturers suspended their building operations to see what 
the engine could do and Mr. Watt himself superintended 
every detail of its construction and erection. Before it 
was finished Boulton wrote to Watt: 


Pray tell Mr. Wilkinson to get a dozen cylinders cast and 
bored from 12 to 50 in. in diameter, and as many condensers 
of suitable sizes; the latter must be sent here, as we will 
keep them ready fitted up, and then an engine can be turned 
out of hand in two or three weeks. I have fixed my mind 
upon making from 12 to 15 reciprocating, and 50 rotative 
engines per annum. 


This letter is interesting as showing Boulton’s clear 
grasp of the principles of manufacturing. Later, when 





JOHN WILKINSON 


Fie. 1. 


Boulton and Watt were hard pressed financially, Wilkin- 
son took a considerable share in their business and when 
the rotative engine was developed he bought the first one 
of these. He consequently has the honor of being the 
purchaser of the first reciprocating and the first rotary 
engine turned out by Watt. Later, when Watt was edu- 


cating his son to take up his work, he sent him for a year 
to Wilkinson’s iron works at Bersham, to learn their 
methods. 


THe WILKINSON BorInG MACHINE 


Figs. 2 and 3, taken from an old encyclopedia of 
“Manufacturing and Engineering,” show a boring ma- 
chine used for boring Watt’s steam cylinders. 

On two oaken stringers SS, frames /F were mounted 
which carried a hollow boring bar A driven from the 
end. The cylinder to be bored was clamped to saddles, 
as shown. The cutters R were carried on a head 7' which 
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rotated with the bar and was fed along it by means of an 
internal feed-rod and rack. In the machine shown the 
feeding was done by a weight and lever which actuated 
the pinion P, but the description states that a positive 
feed through a train of gears operated by the main bor- 
ing-bar, was also used. Two roughing cuts and a finish- 
ing cut were used, and the average feed is given as 7g 
in. per revolution. While it may seem crude, a compari- 
son with Smeaton’s boring machine illustrated on page 
933, Volume 39, of the AMreRIcAN MACHINIsT, will 
show how great an advance it was over the best which 
preceded it. 
First [ron SHIPS 


Wilkinson was a pioneer in many lines. He built and 
launched the first iron vessel and in a letter dated July 
14, 1787, says: 

Yesterday week my iron boat was launched. It answers 
all my expectations and has convinced the unbelievers who 


were nine hundred ninety-nine in one thousand. It will be 
only a nine days wonder, and afterward a Columbus’ egg. 





Borinc MACHINE UseEp ror CYLINDERS OF WATT 
ENGINES 


Fig. 2. 
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In another letter written a little over a year later, he 
says: 

There have been launched two iron vessels in my ser- 
vice since Septemper 1: One is a canal boat for this (i.e. 
Birmingham) navigation, the other a barge of 40 tons for the 
River Severn. The last was floated on Monday and is, I ex- 
pect, at Stownport with a loading of bar iron. My clerk at 
Broseley advises me that she swims remarkably light and 
exceeds my expectation. 


In 1778, William Symington built and ran a steam- 
operated boat on Dalswinton Loch in Scotland, which was 
made of tinned sheet-iron plates. It has been erroneous- 
ly claimed that this was the first iron boat. It was at 
best the second, and was a light craft with two hulls. 
Although of little commercial importance, it is of very 
great historical interest as it antedated Fulton’s “Cler- 
mont” by many years. 

It was 23 years, however, before Onions & Son, of 
Broseley built several in 1810, also for use upon the 
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Severn. Five years later Mr. Jervons, of Liverpool, built 
a small iron boat for use on the Mersey. In 1821 an 
iron vessel was built at the Horsley works in Stafford- 
shire, which sailed from London to Havre and went up 
the Seine to Paris. Iron vessels were built from time to 
time after that, but it was fully 25 years before they 
came into general use. 


First Tron BRIDGE 


With Abraham Darby 3rd Wilkinson has the honor of 
having built in 1779 the first iron bridge. This bridge 
had a span of 100 ft., 6 in., and a clear height of 48 ft., 
and is standing today as good as ever. He invented also 
the method of making continuous lead pipe. 

He was a man of great ability, strong and masterful, 
and Boulton wrote of him to Watt as follows: 


I can’t say but that I admire John Wilkinson for his de- 
cisive, clear, and distinct character, which is, I think, a first- 
rate one of its kind. 


There is a note of qualification in the last clause. 
With all his admirable qualities Wilkinson was not al- 
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ways amiable and he was in a constant feud with the 
other members of his family. He became very wealthy, 
but his large estate was dissipated in a famous law-suit 
between his heirs. 


JosEPH BRAMAH 


Forceful and able engineer as Wilkinson was, another 
man, Joseph Bramah, living in London about the same 
time, had a much more direct influence on tool building. 
Bramah was a Yorkshire farmer’s boy, born in 1748, and 
he was lame. As he could not work on the farm he 
learned the cabinet maker’s trade, went to London; and 
in the course of his work, which took him into the well- 
to-do houses about town he made his first successful in- 
vention—the homely but necessary modern water-closet. 
He patented it in 1778 and 1783 and it continues to 
this day in substantially the same form. In 1784 he in- 
vented a lock, an improvement on Barron’s invented 10 
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years before, which was one of the most successful ever 
invented. A general view of it is given in Fig. 4. For 
many years it had the reputation of being absolutely un- 
pickable. Confident of this, Bramah placed a large pad- 
lock on a board in his shop window in Piccadilly and 
posted beneath it the following notice: 

“The artist who can make an instrument that will pick 
or open this lock shall receive two hundred guineas the 
moment it is produced.” 

Many tried to open it. In one attempt made in 1817, 
a clever mechanic named Russell spent a week on it and 
gave it up in despair. In 1851, Alfred C, Hobbs, an 
American, mastered it and won the money. He was al- 
lowed a month in which to work and the Committee of 
Referees in their report stated that he spent 16 days, 
and an actual working time of 51 hours, in doing it. 
The lock is shown in Fig. 5. This gave Hobbs a great 
reputation, which he enhanced by picking every other 
lock well known in England at that time, and then show- 
ing how it was done. 

’ This started up the liveliest kind of a controversy and 
ave everyone a chance to write to the Times. They all 
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began first picking, then tearing each other’s locks. Head- 
lines of “Love (Hobbs?) Laughs at Locksmiths,” “Equiv- 
icator” and other like terms appeared. 

t was finally recognized that any lock could be picked 
by a skillful mechanic with a knowledge of locks, if he 
were given time enough. The‘old Bramah lock, made by 
the way, by Henry Maudslay himself, did not fare so 
badly. Hobbs had unmolested access to it for days with 
any tools he could bring or devise; and though he finally 
opened it, a lock probably 60 years old which could stand 
such an assault for 50 hours was secure for all ordinary 
purposes. 

Anyone who is interested can find a detailed account of 
the whole affair in Price’s “Fire and Thief-proof De- 
positories, and Locks and Keys” published in 1856. 


Nrep For Macuine Toous 


When Bramah began manufacturing the locks he 
found almost immediately that they called for a better 
quality of workmanship than was available, with even the 
best manual skill about him. A series of machine tools 
had to be devised if they were to be made in the quanti- 
ties and of the quality desired. He turned first to an 
old German in Moodie’s shop who had the reputation of 
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being the most ingenious workman in London; but while 
he, with Bramah, saw the need, he could not meet it. 
One of his shop-mates, however, suggested a young man 
at the Woolwich Arsenal named Henry Maudslay, then 
only 18 years old. 

Bramah sent for him and he soon became his right- 
hand man, and was made superintendent of the works at 
19. The work of these two men in developing the tools 
needed, laid the foundation for the standard metal-cut- 
ting tools of today. The most important improvement 
was the slide-rest. Nasmyth later said that he had seen 
the first one, made by Maudslay, running in Bramah’s 
shop and that “in it were all those arrangements which 
are to be found in the most modern slide-rest of our 
own day,” (i.e., 50 years later). Other parts of the metal- 
cutting lathe also began to take shape; it has been said 
that parts of the lock were milled with rotary cutters, 
probably on a lathe; and that the beginnings of the planer 
were made. How much of this work was Bramah’s and 
how much Maudslay’s it would be hard to say. Bramah 
was a fertile, clever inventor ; but Maudslay was the better 
general mechanic, had a surer judgment and on the whole 
a greater influence on subsequent tool design. 


BrRaMAH’sS OTHER INVENTIONS 


About this time Bramah invented the hydraulic press. 
As he first built it the ram was packed with a stuffing- 
box and gland. This gripped the ram, interfered with 
the return stroke, and gave him a lot of trouble until 
Maudslay. substituted the self-tightening cup-leather 
packing for the stuffing-box, an improvement which made 
the device a success. 

Bramah’s restless ingenuity was continually at work. 
He invented a very successful beer-pump in 1797, the 
four-way cock, a quill sharpener which was in general 
use until quills were superseded by steel pens, and “took 
a flyer” at the steam engine. He was a bitter opponent 
of Watt and testified against him in the famous suit of 
Boulton & Watt against Hornblower. He maintained 
the superiority of the old Newcomen engines and said 
that the principle of the separate condenser was falla- 
cious, that Watt had added nothing new which was not 
worthless, and that his so called improvements were 
“monstrous stupidity.” 

In his later years he invented many wood-working ma- 
chines and devised an automatic numbering machine 
which the Bank of England used in printing their bank- 
notes, eliminating error and saving the labor of many 
clerks. 

Maudslay continued in his employ until 1797. He was 
getting as superintendent 30s. ($7.50) a week. A grow- 
ing family and “the high cost of living” rendered this 
insufficient and he applied for more. He was refused 
so curtly that he gave up his position and started in for 
himself in a small workshop on Oxford Street in Lon- 
don. Later he took Fields in as partner and Maudslay & 
Fields became one of the influential shops of the world. 


JOSEPH CLEMENT 


In 1813 Bramah engaged another man who later had 
a great influence, Joseph Clement. Clement soon be- 
came his chief draftsman and superintendent. Sala- 
ries had gone up somewhat and he had an agreement for 
five years starting on the basis of three guineas a week 
with an adance of four shillings each year. At Bramah’s 
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death not long after, his sons took charge of the busi- 
ness, and soon grew jealous of Clement’s influence. By 
mutual consent the contract was terminated and he went 
at once to Maudslay & Fields as their chief draftsman. 
Later he, too, set up for himself and had an important 
part in the development of the screw-cutting lathe, the 
planer and standard screw threads. Whitworth was one 
of his workmen and Clement’s work on taps and dies 
formed the basis of the Whitworth thread which later 
became the standard for all England. 

Bramah died in 1814, at the age of 66. He was a 
man of widely recognized influence, a keen and independ- 
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nately destroyed by Lady Chantrey. The complete cata- 
log of the National Portrait Gallery in London gives 
Bramah’s name. The reference, however, directs one to 
Walker’s famous engraving of the “Eminent Men of 
Science Living in 1807-8,” Fig. 6, which shows about 50 
distinguished scientists and engineers grouped in the Li- 
brary of the Royal Institution. This engraving is the re- 
sult of four years’ careful study. It was grouped by Sir 
John Gilbert, drawn by John Skill, and finished by Wil- 
liam Walker and his wife. Bramah’s figure, No. 1, ap- 
pears in this group, but with his back turned, the only 
one in that position. It is a singular tribute to Bramah’s 
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1. Joseph Bramah. 2. Sir Humphry Davy. . 


6. Matthew Boulton. 7. James Watt. 8. 
sistant and inventor of gas lighting. 10. . 
steam navigation. 12. Richard Trevithick, 


early steam 
ent thinker, a good talker, and, though it might not ap- 
pear from what has been said, a cheéry and always wel- 
come companion. He left a reputation for absolute bus- 
iness integrity. ‘The quality of his workmanship was 
unrivaled until his later years, when he was equaled 
only by those he had himself trained. He gave the 
world some great and valuable devices and paved the way 
for others. His influence on modern tools can probably 
never be accurately judged, but Smiles’ tribute to him is 
as true today as when it was written, two generations 
ago: 


Pimlico came Henry 


more first-class 


Maudslay, Joseph 
mechanics, who carried 
still higher perfection, and gave an 
engineering the effects of which are 
of industry. 


From his 
Clement, and many 
the mechanical arts to 
impulse to mechanical 
still felt branch 


shops at 


in every 


ENGINEERS OF THE Earty Day 

Bramah had an invincible dislike to sitting for his 
portrait and consequently none exists. A death-mask 
was made by Sir Francis Chantrey, who executed the 
Watt statue in Westminster Abbey, but it was unfortu- 


HenryMaudslay. 4. 
Thomas Telford, road and bridge builder. 9. 
John Rennil, bridge builder. 11. 
iocomotion. 


EMINENT MEN OF Scrence Livine rn 1807-08 


Samuel Bentham. 5. Sir Mare I. Brunel. 
William Murdock, Watt's as- 
William Symington, forerunner of Fulton in 


Sir 


influence among his generation of scientists that this pic- 
ture would have been considered incomplete without him. 
As no portrait of him existed he was included, but with 
his face turned away. The figure was drawn in accordance 
with a description furnished by Bramah’s grandson, E. 
H. Bramah. 

The engraving includes other men of interest to the 
readers of these articles; their names are indicated under 
the picture. 
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of packing boxes and crates 
state of New York consumes 370,550,000 feet annually, 
consumes more than any other state for sash, doors, blinds 
and general mill work. It will be more surprising to learn 
that in the construction of machines and electrical apparatus 
there is used annually in the same state 9,158,760 feet despite 
the fact that these are metal industries. The extent of the 
aéroplane development in this state can be judged by its 
consumption of 31,400 ft., while cigar-box manufactories use 
10,115,550 ft. Car construction is one of the most important 
wood-using industries in the state. It consumes 76,201,900 
ft. The of wood in machine construction are confined 


In the manufacture 


uses 


principally to sills, bases, platforms and other parts of ma- 
chines that are made largely of metal. 
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Scientific Management Like 
They Wanted to Try It 


By. W. OsBorNE 


It is one thing to believe that all of the universe is con- 
trolled by laws which are perfect, and it is quite another 
thing to know these laws and to be able to follow them 
into all of the variations and combinations that come in 
their application as touching the things of man. 

If by scientific management, one designates the man- 
agement that scientific research shows to be following the 
natural laws of the universe, then Sammy believed in it. 
He believed in the laws of mechanics because he believed 
that they were natural laws which the wise men had dem- 
onstrated. 

Yes, yes, he believed in it, but he did not know enough 
about it to know it when he saw it. 

Perhaps that is not being stated as clearly as it should 
be. Sammy believed that there was a law (a natural law, 
you understand, not a man-made one) underlying every- 
thing. 

Did you ever see a man hunting for wild honey? He 
goes to where bees are working. By watching them he 
gets a direction. Then he moves off and watches some 
more and gets another direction. By watching enough 
locations he gets very near to where the bee tree is because 
the directtions meet there. Maybe he finds the tree and 
gets the honey. He proves the truth of his work by get- 
ting the honey and letting folks see it while he is taking 
it home. 

Sammy understands that the scientific man goes out 
among the facts and gets lines from them and tries to 
find where the lines lead to, so as to discover the laws. 
By and by he gets enough pointers from his researches 
so that he constructs a theory. This theory he calls a law. 
This is not the real law, but it is his expression of his 
understanding of the law. It is his understanding of the 
law. Then a lot of other scientific fellows try a lot of 
things to see if that theory is an expression of a real 
law, and they praise or condémn just according to how 
they think from their own investigations. If the subject 
is one that has a direct cash value, or if it has an attrac- 
tion for the learned man, soon there is a mass of data on 
or about it that confuses the practical man. Such things 
are rather confusing, but they do not affect the law itself. 
‘They only have to do with the understanding of it. 

Now, Sammy believes that there must be a right way 
to manage his shop, and he is receiving pointers from all 
directions, but finds that they point in all directions. He 
is trying to find a common meeting point. 

When a bee flies laden with honey it goes in a straight 
line. It would simplify his investigation a lot if scien- 
tific managers in their demonstrations went in a direction 
straght enough to sight along, but Sammy did not find 
it so. 


Some Pornters As SAMMY Got THEM 


Perhaps some deductor who is good at it will be able 
to do some deducting from such things as these. 


No matter how perfect your organization may be as to 
its form, if the places are not filled with the right men you 
will not get the proper results. We ec:n furnish men for 
every condition of modern business. 

We have means of making thorough investigations such 
as the private employer could not well undertake. Look 
over the organization and i211 us of the weak points which 
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need straightening and we will help you to round it out by 
furnishing you a suitable man for the place. All communi- 
cations will be held to be strictly confidential. 

Sammy got that one, but it made him wonder how 
many such went to Mr. Brown. 

You have been in business for many years and the busi- 
ness has been growing and you have been keeping up by 
adding machines as you needed them and often had to take 
what you could get at the time. Did you ever consider the 
profit you are losing by not having an expert look over your 
plant and rearrange it and weed out the unsuitable machines 
and put in others on a basis that would enable you to get 
adequate returns for the efforts put forth? 

Sammy shuddered at the awfulness of having all of his 
mistakes exposed. He had chosen most of the equipment 
himself. If new equipment and arrangement was found 
necessary—and it would always be so found—he was 
shown to be incompetent, and was lucky if he did not lose 
his job, and if the new equipment did not do better than 
the old one had, after being so scientifically selected and 
placed, it would be due to his lack of willingness, and so 
then he would surely lose his job. 

The most important step is to have proper organiza- 
tion so balanced ‘hat each member nas his own place and 
duties. 

Here follow several pages of diagrams that show lines 
from the stockholders to the directors and from the di- 
rectors to the president, secretary and treasurer, and their 
vices and assistants, and from them to managers, sub- 
managers, superintendents, accountants, salesmen, credit 
men, stock men, paymasters, foremen and so on down the 
line, until it brought back long-forgotten memories of 
diagraming in grammer. Sammy tried to draw out some 
that would look nice, using the facts at hand as a basis. 
When he got through they made him think once more of 
his school days and of the labyrinth he had tried to fol- 
low through its windings. 

Without records of the work which you have done in the 
past you cannot tell what to do in the future. Every pro- 
gressive firm should have records which show to the minut- 
est detail just what is going on in every part of the plant. 
You may think that everything is going all right, but it is 
not enough to think it. You should know it, and not only 
that, but you should have it in such a shape that you know 
it right away. 

Sammy thought of the things that he did try to keep 
track of with some show of success, and of the things that 
he tried to keep track of without any kind of success worth 
exhibiting, and of the things that he would like to keep 
track of and did not have time or money (maybe he only 
thought he did not have them) to do it with, and of the 
things that he did not care to try to keep track of, except 
when some management sharp asked him some questions 
about them. It made him so tired to merely think of all 
of these things that he feared that if he should try to do 
them he would pass into a state that would be without 
sensations of any kind. He would be too tired for sensa- 
tions. 

My method is not to cumber you with forms and systems 
and theories. It is to go in and do things and to show you 
how to do them. Your business is to get out the work and 
not to exhibit a fine-spun theory of some man who could not 
grind a burr from a casting My business is to show you 
how to make every bit of your energy get results. Results 


that show up on your shipping floor are what my method will 
give you. You will not have to pay for a lot of frills and 


‘ folderols that are as costly and as useless as point lace 


weuld be on the tail of your shirt. 

This sounded very nice but made Sammy wonder what 
the means would be whereby the energy might be trans- 
mitted to the needed points. 
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THe “Expert” Wuo CALLED 


The readers who have been interested enough to have 
followed the fortunes of Sammy’s shop know that it is a 
small affair. If it had been a big one a big man and not 
Sammy would be running it, likely. Most of the informa- 
tion from which the quotations have been taken came by 
mail, but one day Sammy received a real jar. A letter 
came in that announced that a representative of a firm 
that made a specialty of doing scientific managements for 
others would call and see them. Although the letter stated 
that the visit would not cost anything, Sammy tried to 
think of some excuse for going away, and taking Mr. 
Brown with him, until the danger had passed, but could 
not think of anything that would help him. He gave 
every salesman that came in an anxious scrutiny. One 
man must have been surprised at the warmth of his greet- 
ing. He was a large, middle-aged man who was wrapped 
in an air of wisdom and dignity, and Sammy would have 
fled if he could for he felt sure that this was the repre- 
sentative that he feared. The reflex action caused by his 
joy in finding that the man was selling bolts and nuts 
caused Sammy to shake his arm almost off. He could do 
this safely as they were contracted for their year’s supply 
of bolts and nuts. 

The young man who came in was too young to be sell- 
ing goods. He might be starting to practice at it, of 
course. -It was more than likely that he had just finished 
high school and was going to apply for a situation. 

Sammy sized him up and felt friendly toward him for 
his youthfulness if for no other tangible reason. 

“My name is Smith,” remarked the young man as he 
extended his hand. “J. Percival Smith,” he continued, 
as he handed Sammy a card. 


The card confirmed the young man’s statement. It had 
a firm name in very modest type in a lower corner. Sam- 


my tried to recall what it was that the firm sold. He had 
a vague impression that he had heard of them somewhere, 
but he could not remember their line, and to gain time he 
asked his visitor to be seated, while he sized him up and 
tried to place his house. 

The young man talked along about business conditions, 
and competition, and how hard it was for a shop to make 
money nowadays and the like, without telling about his 
line, and Sammy wasn’t saying anything because he was 
trying so hard to place the firm and couldn’t do it. It was 
hard for him to think and talk at the same time. At last 
he gave it up and asked why he was favored with the 
Visit. 

Then it all came out. This was the representative. 
Here was the expert who would, for a cash consideration, 
put the feet of Sammy on the true, firm and solid road of 
scientific management and build for them fences that 
would keep them there. 

Did you ever, at the time in your boyhood when you 
were growing so fast that you seemed all hands and feet 
and your coatsleeves were too short and your trouser legs 
refused to go near your feet, have to go visiting and eat 
from the dishes that came over in the “Mayflower,” and 
hold in your arms the very young and pink baby? If 
you ever had such an experience and can recall your feel- 
oings at the time, you can imagine Sammy’s feelings. He 
felt like removing his hat and going around on his tip 
toes and speaking in whispers. Never, never again was 
he likely to see such a prodigy. 
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Here was a youth with a face like a girl’s who could 
solve all of the questions of the, shop that the practical and 
unpractical men had been working at for years and years 
and years and years, generation after generation. 

It was wonderful, truly wonderful. Here he was, sit- 
ting there, too young to have had any experience, too 
young to know what the problems are. 

Too young to know ordinary everyday life problems 
outside of the shop. 

Too young to know broadly the world of books. 

This youth had the ability to lead, guide and direct. 

As tactfully as he could Sammy conveyed to bis caller 
the information that the shop was not worthy of the at- 
tention of such a genius. 

Sammy believes in scientific management. He doesn’t 
know what it is yet, or what it looks like, or where to find 
it, but he has his belief all ready for use, and will use it 
as soon as he can find the scientific management to attach 
it to. 


~*~ 


Effect of Lubricant on the Life 
of Tools 


Some interesting data are supplied by the Standaré 
Roller Bearing Co., of Philadelphia, in regard to the effect 
of a cutting compound, or solution, on various kinds of 
work on the different parts of roller bearings. Some of 
these pieces are shown herewith, A being a cone made from 
high-carbon and high-chrome tool steel tubing 24% in. 
diameter, the small end being reduced to 1.95 in. diameter. 
The cutting speed is 60 ft. per min. The pieces are made 
at the rate of 200 per day with one grinding of the tools. 

The annular ball-bearing race shown at B is made of 
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Errect oF LUBRICANT ON THE LIFE oF TOooLs 
the same material, 514 in. diameter, at the rate of 150 
pieces per day. The cutting speed is the same with the 
exception of the cutting-off tool. This would not stand 
up under the speed and feed it was possible to use on all 
the other tools, with oil as a lubricant. The cutting com- 
pound made the life of this equal to the others, and in this 
way increased the output of the machine 25 per cent. 
The thrust disk C is of high-carbon steel and finishes 
44§ in. outside diameter with a 234-in. hole. The cutting 
speed is 60 ft. per min., and from 75 to 80 pieces are 
made with each grinding of the tool. 


w 


It is customary in the metal trades which make cheap 
brass goods to dip such products in a denatured alcohol and 
flake shellac to prevent tarnish. The proportions of the 
bath are 1 gallon to 1 oz. respectively. By dissolving a 
greater or less amount of shellac in the alcohol a stronger 
or weaker solution is obtained, but it should be used weak 
in order to dry rapidly and give an invisible film on the sur- 
face of the brass. 
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Letters from Practical Men 





Dies for Casting Bushings 

The cluster of bushings shown in Fig. 1 is of white 
bearing metal, die cast. The hole # in the center is 
where the closing gate HZ, Fig. 3, has cut off the sprue, 
the rest of the metal connecting the bushings together is 
that which is left in the ducts beyond the gate. The 
thinnest part is right at the edge of the castings; it is 
about 0.02 in. thick and is easily broken off at this point, 
leaving a clean casting. 

The mold or die, as it is usually called, is shown in Figs. 
2.and 3. To build such a die would appear to be a very 
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Dies For Castine BUSHINGS 


give considerable trouble when not carefully made, an out- 
line of the method followed may not be out of order. 
The plates A, B, C and D are planed up about the right 
thickness, the faces at A and B are ground or smoothed 
with file and emery cloth, close dimensions being observed 
to avoid individual fitting of the cores for length. It is 
necessary to smooth these surfaces, as when the dies are 
opened dirt and chips will stick more tenaciously on a 
rough surface, throwing the cores out of line and prevent- 
ing the proper closing of the dies. 

The plates are now clamped firmly together and the 
guide-pin holes put in. On account of the length of the 
bushings it is necessary to bore these holes, as the pins 
must be long enough, and s.and square enough, to guide 
the opening die till the end of the bushing is cleared, 
otherwise a scratched casting and injured die is the result, 
not to mention the cutting off of the pin holes. The strip- 
per slides more than 2 in. on these pins and is guided by 
them back over the core shanks. Tool steel, hardened and 
ground, should be used for the pins. This boring opera- 
tion can be done to advantage on a good drilling machine 





with a few simple tools that should be kept for this pur- 
pose; a taper-shank boring bar and a bushing fitted in 
the center hole of the table. The plates A, B and C are 
now pinned together and the holes for the cores and bush- 
ings rough drilled. For the next operation, finish-boring 
the core and die holes, the plates are kept pinned together 
and swung up on a true lathe faceplate, B and C being 
bored at this setting and a “witness” to indicate from, 
made in the block A. The block A is bored separately, as 
the size is quite particular, about 0.003 in. shrinkage 
being required and 0.004 in. in the depth. 

The pilot holes might seem unnecessary, but they act 
as a valuable corrective, as a small chip getting between 
the dies will throw the cores eccentric. The cores were 
in this case made of tool steel slotted for the oil-groove 
insertion and left soft; they are better hardened on the 
pilot end and ground. The cores are a light driving fit 
in the plate B, and are pinned in place, the cap D is 
screwed and doweled, holding the cores well in place by 
the shoulder C. 

The method of forming the oil recess shown in Fig. 1 
was economical and quite satisfactory. A plug was turned 
to fit the recess D and clamped in place, the position of 
the oil grooves was located on the edges of the die and 
holes drilled and reamed a drive fit for 4%4-in. drill rod. 
The pieces of drill rod were rounded on the end to a sheet- 
metal template of the required shape and a half round end 
cutter made to the same template. The bottoms of the 
holes were rounded out with this cutter and fitted the 
pins exactly. Air vents 0.005 in. deep are seen at F, 
Fig. 2. The dies made in this way gave good results. 

J. E. Haupr. 

Detroit, Mich. 

* 
Spring Measuring and Cutting 
Fixture 

The fixture illustrated, has been used successfully in 
the manufacture of a spring for rifles, its particular func- 
tion being to cut the spring to length. It is unique in its 
application of the gear. The teeth of the gear A are cut 
on an angle, the angle and circular pitch being the same 
as the angle of spiral and axial pitch of the coils of the 
spring. The center distance of the gear and guide groove 
B is held so that we get a meshing effect of the gear 
and spring similar to the action of a gear and rack. Cover 
C holds the spring down to its proper mesh with the 
gear. Thus with any rotary movement of the gear we 
get a linear movement of the spring. Integral with the 
gear is a ratchet wheel D free to rotate on the stud EZ. 
The number of teeth in the ratchet wheel hears the proper 
relation to the number of teeth in the gears so that each 
movement of the ratchet wheel rotates the gear the re- 
quired number of teeth, the gear in turn carries the 
spring forward an equal number of coils, 

The fixture is used on a milling machine in connection 
with a slotting attachment. The slotting tool F passes 
between the coils and cuts the spring on the anvil block G. 
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The ratchet wheel is actuated by the reciprocating mo- 
tion of the slotter ram H, through the rod 7 and pawl 
J. The length of travel of the rod and thus the rotary 
movement of the ratchet may be adjusted independent of 
the length of stroke of the ram by means of the screw 
K; the flat spring LZ simply locks the ratchet so that 
the weight of the spring, and the drag of the return move- 
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Spring MEASURING AND CuTTING FIXTURE 
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ment of the rod will not rotate the mechanism backward. 
The spring M keeps the pawl in contact with the ratchet, 
and the spring N returns the rod to position ready to 
feed, 

The position of the fixture in relation to the slotting 
tool can be controlled very easily by the longitudinal, 
cross and vertical feeds of the milling machine. This 
mechanism can be adapted to the cutting of springs open 
enough for the passage of the cutting tool and of a length 
equal to any number of complete coils. In the particular 
case shown the spring was of soft wire five coils in length 
and was tempered and ground on the ends after cutting 
off. 

C. Know es. 

Providence, R. I. 

Gage Reading to a Tenth of 

a Thousandth 


The drawing shows a toolroom gage I designed, which 
is much used on account of its quick reading of the 
“tenths of a thousandth” (as it is expressed). The de- 
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GAGE Reaping To TENTH OF A THOUSANDTH 


sign arose out of the difficulty of deciding between two 
tenths measured with the micrometer, an uncertainty even 
with the best mechanics, since it is said that seldom do 
two persons caliper alike. 
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The arrangement consists of two hardened parallels 
ground and lapped with two perfect edges at AA. These 
are 10 in. long and are graduated in 10 divisions of 1 in. 
along the length. They are first carefully set by means of 
the adjusting screws B, so that a difference of one thou- 
sandth exists between the points C and D, thus a tenth 
part of one thousandth is magnified to one linear inch, and 
the diameter of a piece between the parallels is an easy 
matter to determine to a tenth by its approximation to 
a particular line. 

Gro. H. THomas. 


Elmira, N. Y. 
& 


Machining a Long Ferrule on 
the Automatic Screw 
Machine 


We wished to produce a piece shown in the accompany- 
ing illustration on a No. 2G, B. & S. automatic screw 


HP Cut-Off Tool 




















1216 RPM. Forward 


Spindle fo RPI. Backward 
Driving Shaft -40 
Gears 








ton Stud — 60 
2™0on Stud - 60 
Worm - FB 


Layout or CAMs FOR MACHINING A LONG FERRULE IN 
THE AUTOMATIC 


machine, though we realized that the length of the piece 
was such that with deep drilling it was impossible to drop 
the turret back far enough to clear the stock with the 
drill and also clear the frame of the machine with the 
drill when indexing the turret. The drawing shows how 
we overcame this difficulty. 

The piece to be machined is shown at A and is a brass 
ferrule 34 in. diameter, 314 in. long, knurled in two 
places on the outside, and drilled, reamed and tapped. 

As the stock could not be advanced the full length, ow- 
ing to the interferences, we found that by advancing the 
stock 7% in. from the cutting-off tool, the turret and drill 
would have the regular throw and clearances. The il- 
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lustration shows this plainly, also the position of the 
turret and drill after the stock was advanced and the tur- 
ret indexed to commence drilling. The piece was then 
drilled, reamed and tapped. The stock was again fed for- 
ward to a stop in the turret from the first knurling, which 
was done by a knur! held in a special holder in the front 
slide, ordinarily used for forming tools. 

Owing to the length of the piece, we secured better re- 
sults with a single knurl and advancing the stock twice 
as shown. In the last knurling operation the rear slide 
was brought forward with the cutting-off tool and started 
to cut off, the knurl withdrawing before the operation 
of cutting off was completed. 

The illustration shows the shape of the turret cam 
and the front and rear slide cams. It was found neces- 
sary to slightly relieve the return side of the cams for 
drilling, as the turret was found to advance and return 
with a jerk due to the deep drop on the cam. The hole B 
is drilled on a hand machine, completing the piece. 

K. P. ALLRIDGE. 


Providence, R. 1. 


rs 
Convenient Board-Measure 
Tables 


To recall to those of us who may have forgotten and 
explain to any who are not familiar with it, the techni- 
cal expression, “feet b.m.,” the following definition is 
given: The board foot is the measure of rough lumber 
used in framing and means a piece 12 in. square and 1 
in. thick. Pattern makers are, of course, familiar with it 
and will find these tables particularly useful. 

The number of board feet in any piece of timber may 
be determined by multiplying the end area in square 
inches by the length in inches and dividing the product 
by 144. The rule most generally used, hswever, is to 
multiply the length in feet by the thickness and width in 
inches and divide the product by 12. For example, a 
scantling 30 ft. long, 4 in. thick and 6 in. wide will con- 
tain 
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1x5 4 5 58 6 74 8} 9% 10 
1x6 5 6 8 10 11 12 
1x7 5h 7 8} 9 10} 113 123 14 
1x8 64 8 9 10 12 13 14} 16 
1x10 s 10 mf if 6% 16 18) 2 
1x12 -. aes we ee er ae 
ixl4 119 14S s«16}séid8es2L—(as 28H 
1x16 13 16 18) 21 24 264 20 32 
1x18 on Se we on a oe 
1x20 163 20 233 263 30 333 363 40 
1ix4 ree (ok Bee ee ies foe 
1} x6 6 7% 8 6100 OkshsahsS 
1}x8 8 10 11 134 15 16 18} 20 
14,10 10”, 12} 14¥. 163 18} 20f 2243 25 
1}x12 12 15 7} 22 25 275 

iixd 5 6 8 a ioe ee 
1}x6 7h 9 10} 12 13} «15 164 +18 
1$x8 10 12 14 16 18 20 22 24 
1}x10 12} 15 17} 20 224 25 273 30 
1}xl2 Se SS  *s 30-33 

2x4 Pas Te Se eo a 
2x6 ok oR AR BE 24 
2x8 13, 16 18% 21) 24 263 20) 32 
2x10 16 20 23 26 30 33) 36) 40 
2x12 24 320 86a (ta 
2x14 23 28 32 37 42 46 51 56 
2x16 26 32 37% +42§ «+48 # 853) 58) 64 
atl 2 80 35 46 580 55 60 
2}x14 20 35 40) 463 52) 58) 643 70 
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various sizes and the method of using them is as follows: 

Cut out sheets A and B. Paste them on both sides of a 
piece of stiff cardboard, smoothing out so as to be perfect- 
ly flat. Cut another sheet, large enough to go around 
the card and paste the ends so as to slide easily on the 
card. Cut out openings in the sliding sheet, as shown by 
the small rectangles above the figures. Two sets of open- 
ings make it easier and quicker to use. By sliding this 
on the card to the size wanted, the answer is read in the 
proper opening. 

Example: To determine the number of feet b.m. in 
a piece of 3x6, 20 ft. long, turn to the side containing the 
3x6 size and move the sliding sheet C until the 3x6 
appears under the word size, then under the 20-ft. open- 
ing, 30 ft. b.m. is found to be the answer. 


A. M. DANIELS. 
Washington, D. C. 
# 
Testing Patterns and Core 
Boxes 


At one time, I was getting out a line of work that 
called for quantities of light gray-iron castings of ap- 
proximately one-pound in weight. The foundry that 
produced them was in another city some distance away 
and in order that unnecessary delays might be avoided, 
certain rules were followed that may be of interest. 

All patterns and core boxes were made of metal. Uni- 
form sizes of castings were thus secured from month to 
month without renewal of patterns, or repairs. The 
foundry was always given the task of gating the pattern,- 
thus securing the greatest ease and quantity of produc- 
tion with their molding machines and other equipment. 
Any suggested change in the patterns to produce more or 
better castings was carefully considered and if found 
consistent with the finished product, the change was 
made. 

Before a pattern or core box was sent to the foundry, 
even though supposedly finished and correct, it was tried 
out in “actual service.” For this purpose molding sand 
in small quantities was kept on hand, together with a 
flask large enough for the work and a few simple molder’s 
tools. The pattern or patterns were put in the sand, 
rapped up and pulled. Any troublesome details were sure 


SIZE 10 12 4 16 18 20 22 24 
=i am Ecc: TE aces ne ay Zeer 
An Matem 1 
2}x16 334 40 463 534 60 663 73} 80 
3x6 15 18 21 24 27 30 33 36 
3x8 20 24 28 32 36 40 44 48 
3x10 25 30 35 40 45 5O 55 60 
3x12 30 36 42 48 54 60 66 72 
3x14 35 42 49 56 63 70 77 M 
3x16 40 48 56 tod 72 80 8S 6 
4x4 13} 16 183 21) 24 264 294 32 
4x6 20 24 28 32 36 40 44 48 
4x8 263 32 37 42} 48 53 58 64 
4x10 334 40 46 534 60 66 73 sO 
4x12 40 48 56 64 72 80 SS 96 
4x14 463 56 654 744 84 934 102% 112 
6x6 30 36 42 48 54 60 66 72 
6x8 40 48 56 64 72 80 88 96 
6x10 50 70 80 90 100 110 120 
6x12 60 S4 96 108 120 132 144 
6x14 70 98 112 126 140 154 168 
6x16 80 112 128 144 160 176 192 


8x10 66 
8x12 80 
8x14 934 
10x10 83} 100 
10x12 100 120 140 160 180 200 220 240 


60 
72 
84 
96 
8x8 53 64 744 «85486 
80 
96 
112 


10x14 116 140 163} 186% 210 233 256 280 
10x16 133 160 186§ 213) 240 266 293 320 
12x12 120 144 168 192 216 240 264 288 
12x14 140 168 196 224 252 280 308 336 
12x16 160 192 224 256 288 320 352 384 
l4xl4 163 196 228 261 294 326 359 392 
14x16 186 224 261 298 336 373 iio} 4458 
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to assert themselves. Here a little more draft was re- 
quired, there was a pocket that should be given a greater 
radius, this lug needed rounded edges, and so on. Not 
always was it possible to make the changes entirely, but 
modifications helped greatly. Molding conditions were 
not ideal nor was the labor expert, but the results told in 
part at least what was going to occur at the foundry. 

In the same way the core boxes were tried out. After a 
short time plaster of paris was substituted in place of a 
core-sand mixture and for our purposes answered as 
well. The same defects, or rather weaknesses, disclosed 
themselves in the tests of core boxes as in the pattern. 

It might be argued that competent design and work- 
manship would have made the above tests unnecessary, 
which is largely true, but that which has been called “per- 
fect” has been improved, and the acid test of a pattern 
will always be the ease with which a mold is made. It 
was our practice to preserve the plaster of paris core 
made last before a core box was sent away, and these 
at times proved a valuable record of core sizes and shapes. 

DonaLp A. Hampson. 

Middletown, N. Y. 


A Band-Brake Arrangement 


The tendency of a band brake to wrap around the brake 
wheel to which it is applied and hug the wheel very 
tightly, sometimes prevents its use when the brake wheel 
must be brought to rest from revolving in both directions. 

Under the usual conditions of band suspension the 
band brake is effective when the wheel is revolving in one 
direction, and ineffective when it is revolving in the op- 
posite direction. 

The following description and illustration will show 
a method by which this difficulty was overcome, and the 
band brake made equally effective on a brake wheel revolv- 
ing in either direction. 














~tew 


BRAKE-BAND ARRANGEMENT 


The wheel A is mounted on a shaft which is supported 
in suitable bearings. The brake band B almost com- 
pletely encircles the wheel, and its two ends are attached 
to the levers ( and D by pins. 

These levers are forked on their anchorage ends, the 
forked end of C is attached by studs at K, to the stand £, 
which is shown in section to make the construction clearer. 
The forked end of PD is attached by a bolt to the rod G, 
whose lower end carries the heavy compression spring //, 
which sets the brake. The levers C and D are also 
fastened together scissors fashion, by the bolt F. At J 
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is a flexible support to keep the brake band from dragging 
on the wheel when released. 

The opening in the back of the stand £ is slightly wider 
than the greatest distance from out to out of the levers 
( and D when the brake is released. 

When the brake wheel revolves in the direction of the 
arrow K it is evident that as soon as the band B touches 
the wheel the lever D will be drawn against the lower 
side of the opening in # as shown, and will become, in 
effect, a fixed point of attachment for one end of the brake 
band. The action of the spring H, through the lever D 
and the bolt F, continues to apply tension to the brake 
band by means of the lever (, which is fulerumed at L. 

When the brake wheel revolves in the direction of the 
arrow M the lever C is drawn against the upper side of 
the opening in F#, and becomes the fixed point of attach- 
ment for the brake hand. The spring tension is then ap- 
plied through the lever D fulcrumed on the bolt F. 

The back of the stand F should be as close as possible 
to the point of attachment of the brake band, and levers 
(' and D should be of the same length. The machine to 
which this brake was applied was driven by an electric 
motor, so a solenoid magnet NV was provided to release the 
brake when current was supplied to the motor, thus mak- 
ing a safety stop in case the current was interrupted ac- 
cidentally. Mechanical means to release the brake may 
be provided in place of the magnet if desired. This ar- 
rangement was applied to a large electric mine hoist with 
satisfactory results. 

F. H. BuLLArD., 
Springfield, Mass. 


Safety in Odd Numbers 


As with the number of cutting edges of reamers and 
like tools, so with the arms of cast-iron pulleys. If one 
cares to look it will be found that cast-iron pulleys with 


straight arms are much safer against cracking in cool- 
ing, if there is an odd number of arms. Three, five, 


seven, are more to be desired than four, six, or eight. The 
castings having no two arms opposite, possess far greater 
resistance than those which*have pairs of arms in a 
straight line across the diameter, so that if odd num- 
bers are chosen, there will be fewer pulleys with cracked 
arms. The truth of this is so recognized, that large man- 
ufacturers, those who specialize in details of power trans- 
mission have scrapped the straight-armed pulley and are 
adopting and standardizing pulleys having three, five and 
seven arms according to their diameters. Not only are 
odd numbers of arms being adopted, but one firm in par- 
ticular is following a common sense line and making the 
arms tangential as a substitute for the usual radial type. 


Both innovations are substantial improvements and 
worthy of adoption. 
A. L. Turner. 
London, Eng. 
- 


The results obtained by the use of various packing ma- 
terials, according to a paper presented to the American 
Foundrymen's Association on the subject of annealing for 
malleable castings, warrants the conclusion that they have 
no important effect upon the interior structure of malleable 
iron. However, it is noticeable that those packings which 
are not stable at the annealing temperature used have seem- 
ingly been the most active in causing a removal of the car- 
bon from and near the surface of the specimen. The surface 
or skin effect is dependent upon the nature of the packing 
used and also upon the method of packing. 
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Discussion of Previous Question 





More Curling Tools 


After reading the remarks on curling tools, which ap- 
peared on page 610, Vol. 39, I thought perhaps particulars 
of the tools shown herewith would be of interest. 

The steel stamping shown in Fig. 1 has four prongs, 
which require to be curled round as shown at B; all four 
are curled at the same stroke of the machine; one which 
has been used in our shop for several years. In blanking 
out, the stamping is given just a slight bend at the end 
of the prongs, as shown at A, Fig. 1, to give the curling 
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Guide for Punch 
































FIG.3 
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DetTaits or CurRLING TOOLs 


tools a start. The tool is shown in plan and elevation in 
Figs. 2 and 3, respectively. The main part is an angle 
plate bolted to a convenient stand, not shown, which has 
two strips CC attached to the front, in which slides the 
plate D. 

This plate is raised and lowered in the guides by means 
of the lever #, which is attached to the eccentric pin 
working in the slot F cut in the plate D. Underneath the 
slide D a guide for the four punches G@ is bolted to the angle 
plate. The punch guide’is slotted to receive the punches, 
so that they line in the same plane as the prongs of the 
stamping to be curled. The guide is shown in Fig. 4. It 
will be noticed that the slots do not come right through 
the plate, so that the punches are kept back against the 
angle plate. Each of the punches has a pin fixed in it 
as shown in Fig. 5. This pin works up and down in the 
slot shown in Fig. 4, and serves to lift the punches up 
when the lever is raised, which is accomplished by the 
two small plates J fastened to the plate D in Fig. 2, catch- 
ing against the pins. The stamping is held in the cradle H 
against the angle plate. To work the machine, the stamp- 
ing is simply placed in the cradle, with plenty of grease 


and the lever is pressed down, thereby forcing the punches 
down in the grooves and the punches curl the ends of the 
When the lever is raised, the punches rise 
also and the stamping is released by the punches. 


prongs over. 


TOOL 


A HINGE 


Another tool for making a hinge is shown in Fig. 6. 
This tool we use by thé blacksmith’s fire for making a 
hinge out of 1144x%-in. iron. The blank is given an ini- 
tial slight bend as before and is then heated to nearly a 
white heat and placed between the guides AA against the 
stop B. The tool is then forced down by the hand lever 
and curls the plate easily. When the lever is returned to 
its original position it knocks the hinge out automatically 
by rolling it over on the curled part in the tool. 

An enlarged view of the end of the tool is shown at ( 
and a plate is fixed across the guides AA as at D to pre- 
vent the tool from rising’ up. 

If a plate is required to be curled at both ends, this can 
easily be done by having two levers, similar to the one 
shown, working at either end or it would probably work 
if one of the tools were fixed to the plate and the part to 
be curled forced against it by the sliding tool at the other 
end, thus making two bends in one operation. 

J. C. PHILLIPs. 

Gloucestershire, Eng. 

- 


Flexible Methods 


The editorial on page 80 under the above title is one of 
vital importance to the machine shop whether it be one 
of six or 6000 employees. To show the foolishness of what 
is termed in the editorial two in- 
cidents come to my mind. 

In a large factory all the orders for supplies had to be 
signed by the sales manager. At the time the incident 
happened, however, this official was away from the factory 
The bookkeeper was in need of postage 


“cast-iron systems,” 


on a vacation. 
stamps for the sending of the company’s mail and sent 
in a requisition for them. The stamps could not be pur- 
chased, however, until the signature of the sales manager 
had been placed on the order. The order Was, therefore, 
placed on his desk where it lay until his return from vaca- 
tion. After it had been signed it followed the usual red- 
tape methods of the company. The result was that three 
months elapsed before the stamps reached the bookkeeper, 
during which time he had been buying stamps with his 
own money to send the company’s mail. 

The second incident happened in the office of another 
company. At this factory the sales, purchasing and fac- 
tory managers with two stenographers were in one small 
office. The sales manager wished to make a request from 
the purchasing department. He, therefore, called over 
his stenographer and dictated the letter which was copied 
on the typewriter and placed in his outgoing basket. This 
in turn was gathered by the office boy and placed in the 
incoming basket of the manager of the purchasing depart- 
ment. This official went through a similar routine in 
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sending his answer; thus over a day elapsed before the 
correspondence was completed between these two officials 
who worked together in a room some 20 ft. square. Their 
conduct, I suppose, could be excused on the ground that 
system must be complied with, but a little common sense 
would have been more to the company’s advantage and 
would facilitate production. : 

By all means let us have system if it helps business, 
but let it be the common-sense kind. 

A. TOWLER. 
New York, N. Y. 
2) 
The Machine-Shop Meeting of 
the A. Ss. mM. E. 


A perusal of some of the reports of the earlier meet- 
ings of the A. 8S. M. E. indicates that the society was 
founded on a machine-shop basis. Of recent years there 
has been a tendency toward other branches of engineer- 
ing which has left machine work rather on one side. At 
the last meeting there was a reversion to the extent of a 
single section meeting devoted entirely to machine-shop 
questions. It was a well attended, well handled meet- 
ing, and one where free discussion from the floor brought 
out points that were well worth hearing. 

The papers have already been published but some of 
the discussions, and more that has since suggested it- 
self, may be of present interest. 

The paper on “Gears for Machine-Tool Drives” brought 
out ideas over the whole realm of gear drives, many 
of them interesting, but hardly germane to the topic. 
The tendency is plain toward following the fashion for 
steel gears heat-treated. As Mr. DeLeeuw put it, the 1 
per cent. of failures determines the design of machinery 
rather than the 99 per cent. of successes. Mr. Parker, 
of Brown & Sharpe’s, appeared to feel, however, that 
whatever served in a large proportion of cases should de- 
termine proportions rather than what would not endure 
fool treatment. Cast-iron gears can usually be designed 
of sufficient face and pitch to carry any loads that are 
likely to occur in legitimate use, yet one speaker spoke 
of a machine in which all the driving gears but one were 
made of nickel-chrome steel, hardened after cutting and 
holes ground true to pitch line, while the one remaining 
gear was made of manganese steel, hardened and drawn, 
to allow of machining afterward. 

[It was also brought out that for slow-running drives 
cast-iron gears will carry with apparent safety 50 to 
100 per cent. overload. Mr. Riddell offered a few words 
on the cloth pinions used by his company; they use the 
Lewis formula for cast-iron gears with success for the 
proportions of these pinions. He finds bevel gears the 
most difficult to make, so as to be satisfactory and advo- 
cates the use of the helical gears as a substitute wherever 
possible. 


Cast Iron ror Macutne-Too. Parts 


This paper dealt largely with the chemical composi- 
tion of irons used by various builders of machine tools. 
It took up the use of chills to produce a closing of the 
grain on wearing surfaces. 

Forrest R. Jones, in discussion, reported tests of slid- 
ing bearings on which the equivalent of 84 miles of travel 
of the surfaces was watched. He found that the least 
wear occurred when the surfaces were of the softest iron 
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of the most open grain. It was developed that the great- 
est difficulties of the foundrymen came from castings 
where two sections, one much heavier than the other, 
meet, and shrinkage tends to draw the iron from the 
junction, thus leaving a porous spot of almost ‘no 
strength. Chills are helpful in driving this porosity 
from the surface to be finished but do not aid in help- 
ing the interior of the casting. This can be helped 
usually by changes in the design to bring more iron 
in the neighborhood of the bad spots which can be 
drawn upon. This is usually possible without injury to 
the future use of the casting. 

One manufacturer who does not chill his lathe beds 
has tried it, but found that the tendency is for par- 
ticles of grit to embed in the softer carriage and scratch 
the ways, which appears to carry out the idea of Mr. 
Jones that the softer ways are more enduring. Whether 
the presence of a larger amount graphitic carbon adds 
to the wearing quality of the soft iron is an interesting 
speculation. 

The strength of castings has little relation to the 
strength of test bars because castings are of such varying 
cross-section that no two parts of the same one cool alike 
and hardly ever like the test bar. 

The question was raised as to whether cast iron was 
the proper material for use in cases where its strength 
needed figuring. Its principal use depends on rigidity, 
weight and wearing quality. 

GETTING RIGIDITY AND WEIGHT 

By the way, if this is so, why not use a cheaper ma- 
terial to get rigidity and weight? Steel beams are both 
cheaper and more rigid. Concrete, reinforced or solid, 
is much cheaper. A large part of the weight of heavy 
lathes and planers might readily be transferred to the 
foundation. This would be getting back to old days when 
® lathe or planer bed was a couple of strips of iron fast- 
ened on top of a foundation of stones set on edge to get 
the required height. A more refined form of bed could 
be made today, in which the wear would be taken on 
metal ways solidly mounted on a concrete bed with, the 
necessary facilities for preserving alignment. 

In this same connection I would like to take slight ex- 
ceptions to Professor Sweet’s statement on p. 944, Vol. 
39, though they are in much the same vein as I have 
written at times myself. To say that there is no value 
in computing stresses on machine parts or computing 
necessary sizes to withstand those stresses, is really saying 
toomuch. The results of these computations are worthless 
without experience and horse-sense in their application, 
but a man who is designing some entirely new machine 
and who does it all by analogy on a rule-of-thumb scale, 
never knows until his machine is running whether he 
took too great chances or not. A man who figures as 
carefully as he can and then uses a “factor of ignorance” 
of 10, is safer than if he used two, but he may use the 
two because he has not the room to put his metal. He 
may do it because the breakage of that particular part 
may cause only an inconvenience, or he may do it be- 
cause he uses a comparatively reliable material there, 
against an unreliable material where his factor was 10. 


Pressep Fits 


The third paper, “A Record of Pressed Fits,” by Mr. 
Mac Gill, was apparently misunderstood by some of those 














January 22, 1914 


who took part in the discussion. He offers, as a substi- 
tute for complicated formulas used to get allowances 
for pressed fits, two standard allowances of 0.002 to 0.004 
for steel hubs and 0.003 to 0.005 for cast-iron hubs. 
The long list of records of fits, based on these allowances, 
seems to indicate a surprisingly uniform range of pres- 
sures needed to force home the shafts and a close agree- 
ment as to coefficients of friction. He gave the formulas 
which he used in getting at the radial pressures and the 
coefficient of friction, which have a formidable look and 
which were mistaken by some for formulas by which to 
arrive at the proper allowances. 

“Standardizing Machinery,” by Fred H. Colvin, at- 
tracted a considerable amount of attention from men who 
appeared to fear that standardization might do away 
with improvements, and others who seemed to feel that 
no one but the Machine-Tool Builders’ Association 
should deal with the matter. As to the first I could not 
see that any suggestion was made that would interfere 
with the initiative of any designer along any lines that 
would have anything to do with real improvement. To 
standardize the direction of rotation of the tailstock 
handwheel on lathes could hardly interfere with any 
burst of genius. To minimize the number of wrenches 
which an operator could lose by making special screws 
with heads to fit ought not to be considered by any de- 
signer as interfering with his liberty. 

The restriction suggested for the swing of lathes over 
the nominal size ought to be a blessing to all, rather than 
a restriction. I still fail to see what is going to prevent 
a designer from doing just what I am doing now and 
designing a 12-in. lathe by cutting down the swing of a 
16-in. lathe. This suggests that the swing of a lathe 
is simply an old-fashioned dimension to use as the basis 
for price. No one thinks of buying a 24-in. lathe if his 
work averages to run over 12 in. in diameter. Of course, 
he may plan to bore 6- to 8-in. holes in pieces that are 
24 in. in diameter, but no one proposes today to do any 
considerable amount of boring or turning on a diameter 
above half the swing of the lathe. Someone ought to 
compile a list of all the lathes made, each with an index 
number arrived at by as complicated process as is used 
in getting at the time allowance for a racing yacht. This 
rating should include the width of the belt, the average 
diameter of the cone-pulley steps, the ratio of the back 
gears, the diameter of the front bearing, the diameter of 
the tailstock and a few other things, and a lathe of any 
rating should be guaranteed to stand up indefinitely to 
any cut that the belt would pull. Of course, it is under- 
stood that any slide-rule sharp that wants to use this 
scheme is at full liberty to make his rules and sell them 
if he can, but I cannot insure him a single customer. 

I cannot help but feel that there is more interchange 
of fixtures on work holders which are carried on the nose 
of lathe spindles than the author suspected. Chucks are 
not expensive enough to justify much interchange, but it 
would be a great convenience to be able to use a fixture to 
hold eccentric studs on more than one lathe in the shop. 
This would not necessitate every 16-in. lathe having one 
size of nose. It would only necessitate the adoption of a 
few standard sizes from which a selection might be made 
by each designer, the difference between sizes to be great 
enough to allow a bushing to be used to make interchange 
of holders possible. 

Uniform nomenclature is, or would be, a great help 
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within the trade, but it would hardly be of much value 
in conveying meaning to the lay mind—but then that 
is hopeless. 
E. H. Fisu. 
Worcester, Mass. 
* 


Tools for Cutting Piston Rings 


The tool mentioned on page 621, Vol. 39, is good, but 
these drawbacks should be noted. The blades and liners, 
or spacing pieces, are made with the sides machined on 
an angle, and the blades are held in position by the cap 
and setscrew on the side only. So in this tool if one blade 
requires grinding, or is broken and has to be replaced by 
a new one, it cannot be taken out without loosening all the 
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Toots ror Curtrine Piston RINnGs 


rest, thereby necessitating the resetting of every blade, 
since the blades cannot be taken out without removing the 
cap. Another difficulty is the machining of the anglés 
on the blades and liners; these must be machined without 
any variation to insure a good fit in the block. 

The tool shown in the illustration may have a little 
more work to it in the way of drilling and tapping for 
setscrews, but this is more than counterbalanced by the 
time required to fit the angle on the blades in the previous 
block. 

[t is made with a cast-iron body F and cap B. The 
surfaces to be finished will be obvious. In_ the 
body F is a recess for machining into when removing 
the stock for the blades and liners. The sides of the recess 
for the blades and liners are carefully machined, and the 
blades and liners are made with straight sides as shown, 
thus they can be easily machined accurately, insuring a 
good fit in the block. The cap £ is held to the block by 
four fillister-head screws G. It will be noticed that each 
blade is held tightly in the block, independently of the 
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others by means of a headless setscrew in the cap. The 
liners, it will be noticed, are a trifle narrower than the 
blades, to insure the setscrews coming in contact with the 
blades and not the liners. These blades are also backed 
up by a headless setscrew, thus preventing any blade from 
slipping back after once being set. These screws furnish 
easy means for the adjustment of each blade. The double 
row of screws C in the cap eliminates any chance of the 
blades lifting. From what has been said it is easily seen 
that if one blade should require taking out, it can be 
done without affecting the others, by simply loosening the 
setscrew that holds the blade. 

After replacing it can be brought in line with the rest 
by simply adjusting the setscrew D that goes with this 
blade. The liners B are made short, so as not to inter- 
fere with the blade-adjusting screws. The blades are 
shown by the letter A, the liners B, cap EF, capscrew G, 
body F, holding-down screws (' and adjusting screws D. 

HaroLp MurpuHy. 

Pawtucket, R. I. 


Rebalancing Grinding Wheels 


Charles E. Gillett’s criticism, on page 1088, Vol. 39, 
of the method of rebalancing grinding wheels as advocated 
by me on page 863, to my mind is not convincing. His 
method of placing the wheel in a drilling machine and 
drilling the lead from the counterbalance has always been 

New diameter of 
wheel when worn 
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REBALANCING GRINDING WHEELS 


accepted as a crude process. At best it is only a cut-and- 
try operation, because a man must drill a short distance 
into the lead, try the wheel for balance, drill some more, 
try the wheel again, and so on until he hits the right bal- 
ance, or he must first find by trial the exact amount of 
weight the wheel is out of balance and remove on the 
drilling machine an equivalent weight of chips. The 
result is a weakened wheel. His argument that we must 
consider the factor of safety involved in chipping a hole 
in the side of a wheel by an inexperienced hand can be 
unswered by the statement that it takes no longer to 
teach an inexperienced man my method than it does his, 
and either process requires an equal amount of care. Also, 
the wheel is not weakened in its cross-section area by the 
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removal of the grit because the hole is refilled with a more 
compact substance than the original abrasive. 

Again, the dense masses in a wheel do not always come 
in a place to suit the convenience of one who is looking 
fcrward to drilling a few holes in the balance weight. In 
such a case it is necessary to go to the bother of instruct- 
ing a disciple of the cut-and-try method in the simple 
details of the method described by me, and this might as 
well be done in the first place. 

An example of a wheel that must have more weight 
added on the same side as the manufacturer’s balance 
weight where the wheel is worn to a smaller diameter is 
here given. 

There ‘is a large dense mass A, a smaller dense mass B, 
and the maker’s balance weight C. It will be seen that 
when the wheel is worn to the smaller diameter as shown 
by the dotted line, another weight must be added opposite 
the large dense mass and on the same side as the maker’s 
balance weight to offset the loss of the smaller dense mass. 
It would be interesting to know the manner in which Mr. 
Gillett uses his drilling machine on such a wheel. 

Ropert J. SPENCE. 


Worcester, Mass. 
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Finger Protector for the Sur- 


face Planer 
Mr. Calkins says his device described on page 1001, 
Vol. 39, “saves fingers,” but it seems to me the user would 
be very lucky to save any fingers. I have been “kicked” 
many times by a board that would break off the end piece 
of his device or even tear out the screws. Also there is 








Hickory or Ash a 








—— SSS 








a SS 
Wood Screws filed to Sharp Point 





x 

Dress of f here when 
Worn Round or Rough 

FINGER PROTECTOR FOR THE SURFACE PLANER 
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nothing to prevent the device sliding off endwise whe 
the bits meet a knot. 

I illustrate a device I used that the “kicks” of the board 
agree with, because it takes a tighter hold. It is about 
12 in. long overall, and two wood screws filed to a point 
give a positive hold on the work. 

LAWRENCE Fay. 

Cincinnati, Ohio. 

& 

The United States Geological Survey states that there was 
produced in 1911 from the California and Gulf coast oil fields 
101,381,285 barrels of crude petroleum, valued at $50,942,446. 
This petroleum on refining would have yielded approximately 
5 per cent., or 5,069,064 barrels, of gas oil. From the other 
oil fields of the United States in 1911 there was produced 
119,068,106 barrels of crude petroleum, valued at $83,102,306, 
of which approximately 3 per cent., or 3,572,043 barrels, was 
gas oil, making a total of 8,641,107 barrels of gas oil. This 
gas oil, as its name implies, can be cracked in hot re- 
torts and an excellent illuminating gas made therefrom, or 
it may be burned with good results as a fuel under steam 
boilers. Recently, due to the enormous demand for gasoline, 
gas oil has been recracked in the stills at the refineries and 
a part converted into gasoline. 





January 22, 1914 


AMERICAN MACHINIST 





171 


Editorials 





A cutting speed, on mild steel, of 475 ft. per min., a 
cold chip, and a cold tool! What possibilities do these 
hint at in cutting metal ? 

We call especial attention to the article by A. L. De 
Leeuw, on page 141, in which the factors quoted above 
are given. The performance is so unusual as to call for a 
new term in describing it. It is more like paring than or- 
dinary metal turning. Or from a little different angle it 
may be said that a piece of wire is unwound from the 
bar being turned. 

Many discerning men have said that the field of me- 
chanical invention and progress has hardly been scratched. 
This record of Mr. De Leeuw’s experiments may hint 
at a way in which some of these scratches can be deepened 
into furrows. 

= 


Stabilizers for Aeroplanes 


We seem to be at the beginning of another epoch in 
the science of aviation. Automatic stability has been one 
of the dreams of the aéronautical engineer ever since me- 
chanical flight became a reality, and many attempts, more 
or less successful, have been made to secure this result. 

The problem has been attacked from two different 
points, one to make a machine which was inherently 
stable, and the other to apply a stabilizer to an unstablized 
machine. Considerable progress has been made along both 
lines. 

The only notable example of the inherently stabilized 
machines is that of the Dunne aéroplane, which has been 
developed in France, although it was an English inven- 
tion. Stability is secured by the shape and position of the 
wing or plane surfaces, and there is evidence of consider- 
able success along this line. An apparently authentic 
authority states that on one occasion the aviator left his 
seat and went back to adjust the carburetor of his motor, 
and on another, walked a short distance on one wing, 
without disturbing the stability of the machine. 

In the second type the stabilizer is an attach- 
ment to the aéroplane itself; this type has been elaborated 
by both Orville Wright and Elmer E. Sperry and 
his son Lawrence. Without discussing the question 
of priority, they have been working at the problem for 
several years, although along different lines. _The Wright 
mechanism may be likened to a pendulum, which always 
seeks to maintain a perpendicular position, while the 
Sperry device is an interesting application of the gyro- 
scope. 

This has been applied experimentally to a number of 
Curtiss biplanes, and is, we understand, a part of the 
equipment of the last flying boat delivered to the navy 
department. 

Mr. Wright informs us that he has. made hundreds of 
flights in winds from two miles an hour up to 20, turning 
circles and figures of eight without having to give any 
attention to the balance of the machine. He simply 
turned the steering lever, the stabilizer taking care of the 
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banking of the plane to the proper angle, and holding it 
against side slip. He disclaims the newspaper reports 
that the device is fool-proof, and evidently does not intend 
putting it on the market until the mechanism has been 
improved and strengthened, so as to be absolutely de- 
pended upon at all times. Even in its present condition, 
however, it has the good qualities of not disturbing the 
equilibrium nor preventing the operator from restoring 
the machine to its equilibrium should the device fail to 
work, 

When we consider that the first flight was made only 
10 years ago, we can but congratulate those who have 
been instrumental in bringing the aéroplane to its present 
advanced state, even though this be far from perfect. And 
though the stabilizing devices may not make an aéroplane 
fool-proof, they will go far toward making it a commercial 
vehicle of transportation. In this connection we should 
not forget that the great majority of fatalities which have 
occurred have not been due to what might be called the 
legitimate hazards of mechanical flight. They have for 
the most part been the result of dare-devil stunts per- 
formed for gaping crowds who are educated to demand 
thrills, which seem to be all the more satisfying when 
they involve danger to life and limb. 

It is particularly gratifying to have the Wrights con- 
nected with the latest development of the art, as it indi- 
cates that they are not content to rest on their laurels as 
pioneers, but are actively engaged in steadily improving 
to a practical end what their genius made possible by their 
work of 10 years ago. 

x 


The Safety Chaos 


Cross-purpose efforts are at work in the field of safety 
and industrial sanitation. This is possibly fortunate, for 
the stirring up the subject in the face of the need may 
bring action and eventually satisfactory results. 

The work of the American Museum of Safety in New 
York City is more or less well known, but thus far has’ 
failed to receive the respect which must finally be given 
to an organization which will shape industrial safety and 
sanitation in the United States. In addition to this 
museum already established, there are two proposals now 
receiving consideration for the establishment of other 
museums. In addition there is the demand for a labora- 
tory to inspect safety devices and announce opinions in 
regard to them which will be accepted by builders and 
manufacturers. This need was especially pointed out in 
these columns on page 1089, Vol. 39. 

The Committee of Labor of the House of Representa- 
tives in Washington has under consideration two bills, 
HR 7083 and HR 8948. Both of these provide for the 
establishment of a Bureau of Industrial Safety or Labor 
Safety in the Department of Labor. The purpose of this 
bureau is to investigate safety devices and plans, report 
upon them and make known the results of such examina- 
tions and investigations. In addition, bill HR 8948 pro- 
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vides for the establishment of a Museum of Safety and 
Sanitary Devices, and a laboratory wherein such devices 
may be examined and tested for relative efficiency and like 
purposes. 

On page 921, Vol. 39, in these same columns, comment 
was made upon the movement to found a museum of 
peaceful arts in New York City. One part of this huge 
project is a building especially devoted to exhibits dealing 
with industrial safety and sanitation. 

Turning to the laboratory side, the National Under- 
writers’ Laboratory in Chicago is investigating devices 
dealing with the safety of life in case of fire, and members 
of that organization have seriously considered taking up 
machine safeguards and the like. One of the present pro- 
jects of the National Bureau of Standards in Washington 
is to build a laboratory for engineering research. If this 
is done it is contemplated that one branch of the work 
shall be the study of safety devices. In fact Director 
Stratton of the bureau states that he would gladly take 
up the work at the present time, should it be offered. 

The need of fitting together all of the movements in this 
country under a proper head, so that the work may be 
coérdinated, was seen and put in the form of resolutions 
by a group of delegates at the recent conference of safety 
and sanitation, held under the auspices of the American 
Museum of Safety. C. B. Auel, of Pittsburgh, has sup- 
plied us with the text of these resolutions: 

Therefore be it resolved that the American Museum of 
Safety be urged to undertake immediately such action either 
through one of its assisting committees or by the appoint- 
ment of a special committee, as will lead to, 

(a) All similar organizations working in conjunction with 
one another, as far as this may be practicable, perhaps hav- 
ing all such organizations simply serve as branches of the 
national organization under governmental supervision. 

(b) The formulation of one or more general plans of 
procedure, which manufacturers and others interested in this 
work, can make use of as far as their needs may require. 

(c) The standardization of safeguards in different classes 
of machinery and of other devices, constructions, and the 
like, pertaining to safety, sanitation and welfare, and the 


subsequent placing of them in suitable form so as to be 
available at cost to all interested parties. 


The need is evident. Constructive effort is earnestly 
wanted. 


A Word for the Old Employee 


We are told that this is an age for young men, that 
shops want young blood, and in some it almost seems as 
if after a man has staved six months he is looked upon as 
out of date and antiquated in his ideas. As a matter of 
fact, some shops do not want to hire men over 35 years 
of age. 

With such ideas in mind it was refreshing a short time 
ago to spend a few days in a large machine shop where 
a man is considered young until he reaches 65 or 70 
years of age. We met a number who had seen from 20 
to 40 years of service with this company. When in- 
quiries were made as to their work, we were told that it 
was as good and often better than that of many younger 
men in the company’s employ. 

In this shop was noticed the absence of waste motion ; 
no “goose steps” were seen. Often much of the hurry 
and bustle exhibited by the younger man is useless motion 
and parade action. 

To the superintendent who looks only at appearances, 
such actions might indicate a live shop, but in fact they 
do not get anywhere. 
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Here is where the man with years of experience has 
an advantage over the younger man. The work which he 
does may be devoid of the footlight show which marks the 
younger man’s efforts, but each motion from long estab- 
lished habit follows the one before smoothly and correctly. 
This does not imply that there are no wasted motions, for 
there may be such, but a long series of motions done in 
the sequence set up by long practice is better and more 
quickly performed than a shorter series only half learned. 


The continued reiteration of the statement that engi- 
neering graduates “know it all,” leads one to question its 
truth. It begins to sound like a “say so.” Is it a fact 
that cadet engineers believe that they know everything and 
carry this objectionable mental attitude into the shop 
to their own hurt? It is doubtful if anything of this 
kind can be true except in isolated cases of young men 
with superabundance of self-esteem and conceit. The 
attitude which is condemned in this wholesale fashion is 
far different from the “know-all” type and comes from 
an entirely different cause. It is a result of engineering 
education. 

The engineering student is taught mathematics and the 
natural sciences in such a way that he believes that hu- 
man knowledge is absolute. When he goes into the shop 
he carries with him this ‘dea, that what he knows is so, 
not that he knows everything. He fails to realize that 
the cause and effect of natural laws as applied in engi- 
neering work are much more complex than any scientific 
or engineering theories made to explain them. The 
great work of nature is not covered by human knowledge. 

Particularly in the field of management and in the 
handling of men is our knowledge far from absolute, and 
all of our theories are inadequate. Older engineers should 
realize this effect of courses in engineering colleges in 
that they tend to make a cadet engineer believe that he 
knows what he knows. They would then be able to aid 
the youngster to appreciate the extent of the hazy un- 
known field in which he must work to get results, and 
the first few years after leaving college would then be 
made easier and more profitable. 


% 


A bill now in Congress which has interest for manu- 
facturers is HR—7134. Its text is: 

That the Secretary of Commerce is hereby authorized 
through the Bureau of Standards, or any other Bureau now 
under the department of Commerce, or which may hereafter 
be created in the said department, to make original investi- 
gation and research concerning forms and processes of man- 
ufacture, and means and methods for improvement in man- 
ufacture, both generally and specially. But no process or 
device which may be discovered or invented by any person 
while employed in or by the said department in accordance 
with the provision of this act, shall be patented for the 
use or special benefit of any person, but the same shall 
be open for the general use of all. For the purposes herein 
indicated the Secretary of Commerce may employ such ex- 
perts, special agents, clerical assistants, and other help as 
may be authorized from time to time by law. 


The purpose of this bill is to increase and extend the 
work of the Bureau of Standards in the study of problems 
that affect manufacturing. It is earnestly hoped that the 
bill will pass; for technical research in the United States 
is behind the best now done in Europe. The American 
manufacturer is entitled to all of the technical help that 
he can get in the solution of the live problems that he 
faces. 
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Shop Equipment News 


A New Cutting-off Machine 


A cutting-off machine with a capacity up to 4 in. diam- 
eter, and in which the stock remains stationary, designed 
by the Grant Engineering Co., Detroit, Mich., is illustrated 
herewith. The revolving cutter head is worm driven in the 
center of the machine, as at A, the speed of the cutting 
heads being automatically accelerated as the tools travel 


The work table indexes automatically, and while the in- 
dexing is being performed the cutter slide is locked so 
that it cannot feed down until the indexing is complete. 
Single or gang cutters may be used and the machine will 
index automatically for the number of cutters used at one 
time. A micrometer adjustment is provided so that the 
table, with the rack being cut, can be moved slightly with- 
out disturbing the indexing change gears. ‘This makes 
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CuttTinc-Orr MACHINE 


means of the double friction-disk 
The machine is 


toward the center by 
arrangement, shown at B in both views. 
su designed that it is impossible to feed the stock forward 
for the second cut until the cutting tools have been with- 
drawn ; in this way all damage to them is avoided. 

The work itself is held close to the cutting tools by the 
chuck C. The design has been carefully worked out, so 
as to allow flooded lubrication of the cutting tools, and 
also to prevent interference when they come to the center. 
T'wo speeds are provided by the two-step pulley and all 
the mechanism is easily accessible through the doors shown 
on the front of the machine. 


* 


Automatic Rack Cutter 


The automatie rack-cutting machine shown represents 
the latest addition to the line made by Gould & Eberhardt, 
Newark, N. J. It is made up of parts of their vertical 
type of gear cutter. The vertical cutting principle per- 
mits a powerful cutter-spindle drive without a long over- 
reaching arm or head, while the chips and cutting com- 
pound clear themselves and drop into the base of the 
machine. 
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Automatic Rack CuTrrer 





it possible to cut racks longer than the machine is rated 
for, or sections of racks that are to be matched together 
as one long piece, can be cut. 

The illustration shows a chuck mounted on the table; 
this is not regularly furnished, but illustrates how several 
racks can be mounted on top of each other. This machine 
will cut racks up to 36 in. long by 10 in. face at one set- 
ting and will cut up to three diametral pitch in cast iron 
and four pitch in steel. There are available 16 changes of 
feed and a wide range of cutter speeds. 


= 


Power-Driven Air Compressor 


The illustrations represent two types of air compressor 
recently introduced by the Sullivan Machinery Co., Chi- 
cago, Ill. 

In Fig. 1 is shown a type of angle-compound com- 
pressor, which has as its special feature the use of one 
horizontal and one vertical cylinder, with both pistons 
driven from one crankpin on a center crank and both sets 
of valve gears driven from one crank disk on the end of 
the shaft. This cylinder arrangement is designed to econ- 
omize materially in the floor space occupied for a given 
capacity. This machine is built either as direct-connected 
or belt-driven. 
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Fig. 1. ANGLE CompounpD Arr CoMPRESSOR 


Heavy counterweights are bolted to the crank arms 
to balance the reciprocating parts, and in this way the 
shaft practically absorbs the inertia load which would 
otherwise be carried by the shaft bearings while the dis- 
tribution of the strains tends to cause more uniform wear 
of the bearings. 

The low-pressure cylinder is horizontal, and at the end 
of the main bedplate is a pedestal to which the vertical 
high-pressure cylinder is bolted. 

Stream lubrication is provided for all main parts, and 
the lower part of the bedplate forms a tank for oil, a small 
plunger pump driven from the valve gear delivering the 
oil to an elevated reservoir, the capacity of the pump being 
such as to maintain a continual overflow from this reser- 
voir to the tank. The oil flows by gravity from the reser- 
voir to the shaft bearings, the crankpin, and the crosshead 
pins and guide, the flow being regulated by sight-feed 
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connections and the oil returning to the tank. A hori- 
zontal intercooler is placed above the low-pressure cylin- 
der, and consists of a cast-iron shell containing two sets 
of aluminum tubes through which the water passes and 
returns between the two headers. Additional cooling is 
provided by passing the air around the outer walls of the 
cylinder jackets. 
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Fic. 2. SInete-Stace Arr COMPRESSOR 

The small single-stage type of compressor shown in 
Fig. 2 is equipped with an idler pulley or belt tightener 
at the right, for permitting short center drive where space 
is limited. -This compressor is of the center crank, 
straight-line, single-stage, belt-driven type, splash lubri- 
cated, with a pulley on one side and a flywheel on the 
other. ‘The crankshaft may be taken out and reversed 
end for end, thus allowing the compressor to be driven 
from either side. 

The machine is self-lubricating, a well for oil being 
located beneath the crankshaft, into which the crank and 
connecting-rod splash at each revolution. Above the 
crank is a removable hood, which prevents the oil from 
being thrown upon the floor. This hood is furnished with 
channels, through which the oil thrown upon it is con- 
ducted to the main bearines and crosshead. 

The shaft is supported in removable, die-cast babbitt 
bearings, which are carried by seats in the frame, and the 
crosshead is provided with removable shoes. The air- 
cylinder barrel and heads are completely surrounded by 
water-jackets. 


* 


CountersinKing Machine 
The countersinking device shown is a recent product 
of the Chicago Pneumatic Tool Co., Chicago, Ill, de- 
signed to operate in connection with their small pneu- 
matic drilling machines. It is fitted with a No. 4 Morse 

















COUNTERSINKING MACHINE 
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taper spindle and is kept from turning by means of lugs 
which fit around the housing. Ball bearings are used 
throughout and the bevel gears are inclosed in an oil- 
tight chamber. The feed is automatic, and is regulated by 
means of an air chamber or push-up device, which forces 
the drill against the work with a constant pressure. The 
weight of the machine complete is 35 lb. ‘The shortest 
distance from the drill to the side of the flange is 1% in. 
It is equipped with a drill 1;y in. diameter. 


3 


Double-Plunger Hydraulic 
Pump 


The pump shown was designed for use in connection 
with hydraulic presses exerting from 5 to 100 tons pres- 
sure. The two plungers, of hardened tool steel, ground, 
1144 in. diameter, are capable of exerting 
2700 lb. per sq.in., and they have a stroke of 2 in., which 
delivers the fluid at the rate of 1200 cu.in. per min. They 
are actuated by means of a crank or eccentric shaft in 
connection with a cross-head operating in forged-steel 


4 pressure of 








Am Macninist 








MACHINIST 175 


Bolt and Pipe Threader 


The machine shown is equipped with a 84-in. die head. 
The opening and closing of the head is positive and is ac- 
complished without the use of springs. The chaser holder 
is fitted with a setscrew at the side by means of which the 
angle of the chasers can be changed to suit the pitch of 
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Bott- AND Prpr-THREADING MACHINE 


the thread to be cut. The head is designed to be applic- 
able to any type of bolt cutter. It is made, in connection 
with the machine shown, by the Victor Tool Co., Waynes 
boro, Penn. 

Planer-Type Surface Grinder 


The illustration shows. one of a line of heavy surface 
grinders developed by the Newton Machine Tool Works, 








DouBLE-PLUNGER HyprauLic Pump 


slides and bronze wrist-pin boxes fitted with special oil- 
ing devices. The shaft is 2 in. diameter and runs in self- 
lubricating babbitt-metal bearings 6 in. long. The friction 
driving pulley which is fitted to the crankshaft is 26 in. 
diameter by 6 in. face, and should run 250 turns per 
minute. The hand lever for operating the friction occu- 
pies a convenient position for the operator. 

This pump is a recent development of the Defiance 
Machine Works, Defiance, Ohio. 


. 


Aluminum Folding Rule 


The Reliable Metal Stamping Works, Buffalo, N. Y., 
is now manufacturing a metal folding rule made of alum- 
inum and similar in construction to the ordinary 6-ft. 
folding wooden rule. This rule is known as the “Rust- 
less” rule, and is graduated to sixteenths on both sides 
Its manufacture from aluminum insures light weight in 
handling. ; 
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PLANER-TYPE SURFACE GRINDER 
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Inc., Philadelphia, Penn., for handling such work as 
locomotive radius links, tongue pins, dies, armor plate, 
and the like. 

The machine shown weighs 32,000 lb., and carries a 
wheel 41% in. face by 24 in. diameter for finishing wood- 
working machine blades, 14 in. thick and 4 in. wide. 

The abrasive wheel retains a permanent lateral posi- 
tion, and is adjusted for the full depth of the cut, and 
full width in one operation. 

The work is held on pneumatic chucks mounted on the 
A large reservoir is pro- 


working surface of the table. 
To true the wheels, 


vided to hold the water for cooling. 
a truing fixture is mounted in a fixed position on the 
work table. 

The bearings for the spindle are cast solid with the rail, 
and hand elevation only, is available. The elevating 
screws are of large diameter, and the weight is supported 
by roller bearings beneath the elevating wormwheels. 

The drive for the table is through’ gears engaged by 
pneumatic clutch to facilitate the frequent reversing of 
the table at high speeds. 

oO o o 2 °o 
Positive-Feed Drilling Machine 
The positive-geared feed of the drilling machine shown 


is obtained through a gear box, in which there are three 
changes of feed available, 0.007, 0.010, and 0.017 in. per 
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Posttive-Frep DriLLInc MACHINE 


revolution of the spindle, in connection with which there 
is a dial mdicator. The back gears are thrown in and out 
by the movement of one lever. 

This machine weighs 720 lb., and is made with wheel 
and lever feed only, with and without power feed and back 
gears. It is a recent product of the W. P. Davis Machine 
Co., Rochester, N. Y. 
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Roller Bearings 


The illustrations represent a line of roller bearings 
recently developed by the Royersford Foundry & Ma- 
chine Co., Philadelphia, Penn. In Fig. 1 is shown a type 
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Fie. 1. RotLer BEARING witH Spuit SLEEVE 
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Fie. 2. PLarn RoLuer BEARING 


of bearing in which the sleeve is split and clamped over 
the shaft by two split collars. The design is apparent 
from the illustration. 

The second illustration shows another form of bearing 
in which the rollers are held somewhat differently, and in 
which a nonsplit sleeve is used. 


= 


Steel Jack 


The jack ‘shown is made of steel, the 
legs being formed up to a circular sec- 
tion and welded to the nut. The head 
is made from malleable iron with a wide 
recess, and a ball-thrust bearing is 
located between it and the nut; the 
nut and screws are made of steel. It 
will be noted that the legs form a base 
calculated to eliminate the tipping 
over of the jack. When down the jack 
is 201% in., and when extended 291% 
in. It weighs under 12 lb. The jack 
is made in a number of sizes by B. 
Morgan, Newport, R. I., and was de- 
signed especially with machine-shop 
and garage application in view. 
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STEEL JACK 
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A printed clearance-dimension sheet for standard cranes 
is being distributed by the Toledo Bridge and Crane Co., To- 
ledo, O. The chart is designed to be of special utility, to 
crane buyers particularly so, since it is true that many times 
the proper clearances or provisions are not made where 
cranes are to be installed, thus causing extra expense and 
cost to the purchaser, as cranes built for confined clearances 
are more expensive than where the proper allowances have 
been made. 
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The Bullard Mult-Au-Matic Ver- 


SYNOPSIS—This sia-spindle, station-type, automatic, 
vertical lathe embodies among others, these principles of 
vperation: Independent work tables; independent tool 
heads; cross-feeding for all boring and turning cuts wili 
simple single-pointed tools; a positive maximum feeding 
pressure for every tool head, but adjustable for the toul 
in use; safeguards for mechanism and tools, and positive 


stops for  tool-head 
movements which 
tests show, repeatedly 
limit the motion with 
an accuracy of less 
than 0.001 in. Novel 
mechanical construc- 
tions include, a re- 
tarding mechanism 
for indexing the spin- 
dle carrier, a control- 
er that interlocks all 
of the automatic 
movements and a 
feed-operating mech- 
anism that weighs the 
pressure on the cul- 
ting tools. The time 
of machining a piece 
is the time of the 
longest operation plus 
the time of one index. 
The machine weighs 
16,000 lb. and carries 
14-in. chucks, 


me 

A number of bold 
departures from the 
common principles of 
operation of machine 
tools, and _ several 
novel mechanical con- 
structions, are con- 
spicuous and interest- 
compelling features of 


the Mult - au - matic’ 


vertical lathe, the lat- 
est development of 
the Bullard Machine 
Tool Co., Bridgeport, 
Conn. It has been de- 
signed to fulfill the 
demand of quantity 


machinery manufacturing with unskilled workmen, also 
to satisfy the requirements of an increase of production 
with a decrease in the accompanying overhead expense 
through a reduction of machine-investment, space occu- 
pied, consumption of power, tool replacement expense, 
and repair expense per unit of output. 

As can be seen from Fig. 1, the machine is of the verti- 
cal, station type, having six spindles and five independent 
tool-carrying heads. This is the first station-type machine 
tool built for the market in this country. 


tical Lathe 


loading position. 
work. 


the five tool heads. 


in the loading position, and an unm 
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1. THe BuLiarp MuLtT-Avu-MATIC VERTICAL LATHE 


or for any other cause. 


The second 


chuck from the right, as shown, is in the loading and un- 
Here the operator stands to chuck the 
The table carrier indexes toward the left of the 
operator, bringing the work successively into register with 
These perform their operations, and 
the finished piece is removed from the chuck when it is 


ned casting takes 
its place. 

The machine is 
self-contained, is 
driven by the individ- 
ual motor shown at 
the top, and is intend- 
ed to be set upon a 
concrete or masonry 
foundation. It is de- 
signed in units. The 
size illustrated carries 
l4-in. chucks. The 
complete machine 
weighs 16,000 lb. The 
outside diameter of 
the base ring is 65 in., 
and the total height 
of the machine from 
the floor to the top of 
the motor is 12 feet. 


PRINCIPLES OF 
OPERATION 


Noteworthy and 
important _ principles 
of operation are: 

All work tables are 
independent as re- 
All tool 


heads are independent 


gards speed. 


as regards feed and 
motion. Thus the most 
efficient 
feed can be used for 
each chucking posi- 
tion without any ref- 
erence to the others. 

Only simple cut- 
ting tools—drills and 


speed and 


single-pointed boring 


and turning tools 
Thus all 


feeds are cross-feeds. 


are used. 


A positive maximum feeding pressure adapted for the 
tool and its work is provided for each tool head. 
this pressure is reached the tool is automatically removed 
from the work. Thus every tool is safeguarded to prevent 
breakage if it be presented to a hard casting or forging, 
if it become dulled requiring an excessive pressure to feed, 


When 


All operating parts of the mechanism are safeguarded 
against breakage from excessive pressure or load. 
All operations are consecutive and interlocking. 
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All automatic motions ‘are at a constant speed—all 
automatic mechanism operates at a constant speed. 

Stops are provided for all the motions of the tool heads. 

The tool heads can be set to turn or bore any angle 
from 0 to 360 deg. 

An exceptionally delicate or accurate operation can be 
performed by one head with all the others idle. 

Lubrication is continuous from a flooding system, which 
receives its supply as soon as the driving motor starts, 
end continues until the motor is stopped. 

The time of completing a piece is the time of the long- 
est operation plus one index. 


Factors oF DESIGN aND MATERIALS 


A few of the factors of design whose reliability have 
been tested by use in previous machines built by this firm, 
and which have been used in the Mult-au-matic, are as 
follows: 

The limiting peripheral velocity of all gears is 800 ft. 
For all positive clutches the limiting peripheral 


per min. 
The maximum allowable bear- 


speed is 180 ft. per min. 
ing pressure is 50 lb. per sq.in, 

Turning to materials; all driving shafts, all driving 
gears, all jaw clutches and all locking pins are made of 
heat-treated chrome-nickel steel. 
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Fie. 5. THe CARRIER AND BASE- 
Lockine PINs 
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Fic. 2. THe SpinpLe CARRIER 











Fie. 4. A CHuck or THE MULT-AU-MATIC 





Fic. 3. THe Bask anp CARRIER SUPPORT 


The properties of this steel untreated are: Tensile 
strength, 100,000 Ib.; elastic limit, 65,000 lb.; extension 
in 2 in., 26 per cent. ; contraction of area, 55 per cent. 

The properties after heat treating are: Tensile strength, 
250,000 lb. per sq.in. ; elastic limit, 235,000 lb. per sq.in. ; 
extension in 2 in., 11 per cent.; contraction of area, 40 
per cent. The chuck bodies are steel castings, and all 
other parts of the chucks are of heat-treated alloy steel. 

As a material aid in the work of design an operation 
chart was prepared in detail showing all of the motions, 
both manual and power operated, in their relations and 
sequence. By this means all were submitted to careful 
analysis as the design progressed. 


THE SPINDLE CARRIER AND CASE 


Again looking at Fig. 1, the driving motor is seen at 
the top, resting upon a cover plate which caps the feed 
brackets, which in turn are carried upon a central sup- 
port. This support rests upon a column which is carried 
from the base, and is shown in detail in Fig. 3. The 
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spindle carrier is in the nature of a ring surrounding 
the central portion of the base and resting upon the base 
flange, which forms its bearing. This carrier is illus- 
trated in detail in Fig. 2. 

Its bearing on the flange of the base is flat and it is 
held and guided by two cylindrical vertical bearings, 
which are shown, as scraped and oil-grooved surfaces, in 
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Fie. 6. THe Carrrer RETARDING MECHANISM 
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bottom to permit of a slight correction of alignment in 
the spindles, should this ever be necessary when the ma- 
chine is in service. This adjustment is obtained from 
four tapered segmental gibs, which are under screw ad- 
justment and can be tightened or loosened to move the 
spindle a very few thousandths in any direction desired. 
The maximum of this adjustment is about 0.002 in. 

The spindles, their bearings and the method of flooded 
lubrication are the same in design as those used on the 
vertical turret lathes built by this firm. Each spindle- 
driving gear has a friction as a safeguard to itself and 
the main drive. This can be reached through a door in 
the front of the base for adjustment. 

Care has been taken to design the space around these 
spindle bosses in such a fashion that chips easily slide 
forward, to be finally removed in the fashion illustrated 
in Fig. 1. This same idea has been followed in the de- 
sign of the chucks, one of which is shown in detail in Fig. 
4. The chuck top is cut down between the guides for the 
sliding jaws. 

The methed of locking the spindle carrier is the same 
as is used on the turret of the vertical turret lathe. This 
was fully described on page 161, Vol. 36. Fig. 5 shows 
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Fig. 3. Directly beneath the lower of these guide bear- 
ings is a ball thrust to take a portion of the weight of the 
carrier. This is shown in Fig. 3, the outer ring having a 
series of closely spaced vertical slots which can be reached 
through door openings in the flange of the base, and per- 
mit adjustments of this bearing. 

Springing from the flange of the carrier are six bosses, 
each containing a spindle holder. This holder is in the 
nature of a long bushing, supported on flanges within the 
carrier bosses, and provided with adjustments at top and 





Rear AND Front View or Freep Works 


3 
TOTAL TIME in SECONDS 
Fig, 7. Carrrer-Retarpine Curve 
the details of this lock. The lock pin in the base is 
414x2 in., and is actuated by a rack and pinion. It is 
shown in Fig. 3. The mating adjustable pins in the 
carrier are 2 in. diameter. The base pin is located ap- 
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proximately in front of the loading and unloading posi- 
tion and each chuck position has a registering pair of 
pins. 
THe Drive AND SPINDLE SPEEDs 
The individual drive is from a 15-hp. 25 per cent. in- 
crease speed motor, with a normal speed of 825 r.p.m. 
Table speeds with 25 per cent Table speeds with 25 per cent. 


increase speed motor running at increase | motor running at 
normal speed, r.p.m. maximum speed, r.p.m. 
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meshing with racks, which move the sliding gears to 
give these speeds. Around each socket is a dial with the 
maximum speeds stamped on it. 


THE CONTROLLER 


The ratio between the finest feed per spindle revolution 
and the constant-speed advance and return per revolution 
is 1 to 10,200. This led to the designing of a controlling 
mechanism without the use of cams. 








































































































16.35 21.8 
3s 2.5 The middle section of the main shaft runs constantly 
57.4 78-4 once the hand-operated disk clutch is engaged. Geared 
95.4 127.7 from this is a short controller- and indexing-drive shaft, 
125.3 167.3 +H 
140 187.2 carrying two band frictions. The lower one when en- 
178.7 333.9 gaged drives the controller drum and the upper one the 
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This is located a little off center of the vertical center 
line of the machine, to permit of the gear reduction to 
the central main shaft. This shaft is divided into three 
sections, the upper runs from the motor to a hand-oper- 
ated disk clutch, under the control of the handle shown 
above the loading position. The middle section of the 
shaft extends from this clutch to a mechanically operated 
disk clutch, which is operated by the controller. The 
lower section of the shaft extends from the mechanically 
operated clutch to the bottom of the machine. This sec- 
tion drives the mechanisms to vary the spindle speeds. 

Ten spindle speeds are provided, through change gears. 
These are given in Table 1, both for the normal and 
maximum speeds of the motor. 

On the front of the column at each operating position 
are two socket-wrench heads, whose shafts carry pinions 


The controller drum is concentric with the main shaft 
and is supported by a bearing on the inside of the column. 
The functions of this controller are to operate the lock 
pins, the mechanically operated clutch on the main shaft, 
the indexing mechanism, and to start the tool heads on the 
advance motion. The controller-driving clutch is engaged 
and disengaged by a ring on the controller drum from 
which fingers are withdrawn by the tool heads as they 
reach their upper position. This clutch is also under the 
control of the operator, independent of the automatic 
features. 

But a single feature of the indexing mechanism needs 
special mention; this the the retarding device. The 
carrier with its spindles, chucks, and work weighs 6000 
lb. The circumferential distance of one index is 20 
in.; the time is 5 sec. To handle this weight through 
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its distance m the desired time, necessitates some device 
to retard the carrier as it approaches the end of the in- 
dex movement, to avoid shock to the indexing pins. This 
is accomplished through a simple, ingenious mechanism 
shown in Fig. 6. 
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Fie. 12. Derarts or THe Untversat Too. SLIDE 


The indexing band clutch has been mentioned in con- 
nection with the controller and controller-driving clutch. 
The engagement of this indexing clutch by the controller 
sets in motion, through gears, a constant-speed gear A, 
Fig. 6. This is meshed with a solid wide-faced gear B 
which in turn meshes with a variable-speed gear C of the 
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same size, and adjacent to the gear A. The gear B is 
mounted in an arm whose fulcrum lies on the line DD, 
This arm is caused to swing back and forth by the crank 
E, the center line of whose fulcrum is on the pitch circle 
of the gear B. The swinging of this arm rolls the gear B 
around the constant-speed gear A 
with which it is in mesh, and in so 
doing, accelerates and retards the mo- 
tion of the gear C. The gear C is 
keyed to the indexing shaft. 

Through this mechanism, the car- 
rier is retarded as it approaches the 
indexing position. Fig. 7 shows the 
retarding curve. 


Tue Toot-Freepinc MecHANnism 


As the greatest departure from ac- 
cepted practice is perhaps found in 
the feed mechanism of the heads, this 
part of the construction demands 
somewhat detailed description. As pre- 
viously mentioned, the machine is de- 
signed on the unit principle. Each 
tool head is controlled by an indepen- 
dent group of mechanism known as 
the feed bracket and works. A rear 
view of this is shown in Fig. 8, and a 
front view in Fig. 9. Similarly, Figs. 
10 and 11 show this same mechanism 
in slightly different sections. 

Each of these five feed mechanisms 
is driven from a gear on the central 
section of the main shaft. The driven 
gear of the mechanism is indicated by 
the letter A in Figs. 8, 9 and 10. This 
gear drives the constant-speed clutch 
shaft B from which the constant-speed 
advance and return of the tool heads 
is obtained. This speed is 102 in. per 
min. The tool-head feed-screw C, 
Figs. 9 and 10, is driven from the 
clutch shaft through the gear ). This 
is provided with a metallic friction as 
a safeguard to the mechanism. The 
feed-screw gear is carried by a long 
sleeve # within which the feed screw 
itself is keved. The direct drive from 
the clutch shaft to this sleeve advances 
the feed screw. Similarly, the drive 
from the clutch shaft through an in- 
termediate gear to the sleeve returns 
the feed screw. 

The cutting feeds are driven from 
five shafts, that is, one for each head, 
extending up from the base. See the 
gear Ff and the shaft F of Fig. 3, and 
the shaft F of Fig. 11. A short hori- 
zontal shaft is driven from this verti- 
cal shaft / through bevel gears; this 
carries on it a clutch which is released by the tool head 
as it reaches its upper position. This short, horizontal 
shaft drives the worm shaft //, Figs. 8 and 11, through 
change gears. These gears are indicated on Figs. 8 
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This worm meshes with the worm gear J of Figs, 9 
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and 10. This gear is fast on a sleeve, surrounding and 
free from, the feed-screw sleeve, but keyed at its lower 
end to the feed-screw nut. This gives the cutting feed 
to the tool head. The machine is regularly provided with 
gears to give 12 feeds, ranging from 0.005 to 0.1 in. per 
revolution of the spindles. As the feed gears are com- 
pounded it is an easy matter to arrange for any feed 
desired. 

The up-and-down movements of the head are tripped 
by means of two rods, J, Fig. 8, for the advance, and K, 
Fig. 9, for the return. These rods carry dogs which can 
be set to come in contact with stops fastened to the face 
of the column and thus limit the head motion. Upon 
the upper ends of these rods J and K are arrow points, 
indicated by L and M, respectively. 

Assuming the head to be in its upper position and at 
rest, the controller moves the rod J upward until it trips 
the arrow point L. This engages the clutch NV and sets 
the advance in motion. This advance is thrown out just 
before the cutting tools reach the work. Simultaneously 
with this advance, the cutting feed is acting so that the 
advance is really the sum of the constant-speed advance 
and the particular feed for which the head is set. The 
advance is cut out when the adjustable stop A of Fig. 12 
comes in contact with the sliding pin B of the same fig- 
ure, which is on the rod J of Fig. 8. The movement of 
this rod operates the arrow point L and releases the ad- 
vance controlling clutch. 

In a similar fashion, the rod K operates an arrow point 
M and the clutch O for the return. Through this mech- 
anism the maximum positive pressure device acts, this 
safeguards the cutting tools. The essential action of this 
device consists in setting the arrow point M in relation to 
the V-block on the rod K, so that the adjustable weight W 
is weighed against the pressure of the cut. When the 
pressure of the cut equals the pressure exerted by the 
weight W through its mechanism the arrow point M is 
tripped and the head returned. In a similar fashion, the 
head is returned when the rod K is tripped by the feed- 
limit stop on the front of the column. 

The bar upon which the weight W slides is graduated 
to show its positions for various tools. 


Tue UNIVERSAL SLIDE 


Fig. 12 shows the universal slide, the head upon which 
it is mounted and the stops for limiting its travel. It is 
as universal in its movements as the compound slide of 
an engine lathe. Thus it can be set to turn any angle 
from 0 to 360 deg., including the very flat angles which 
are difficult to get under many machining conditions. 

Starting with this universal slide in its upper position, 
as the advance moves it downward, the collar C comes in 
contact with the stop on the front of the column, checks 
the advance of the head and starts the compound feed of 
the slide. The movement of this slide 1s at the regu- 
lar rate of feed for which the head is set. When the 
cut is finished, the lower end of the rack B comes in con- 
tact with the stop #, thus tripping the return mechan- 
ism into engagement. 

A novel feature in connection with the feed is an 
adjustable dwell. This is adjusted by the knurled thumb- 
screw R of Figs. 8 and 11, which controls the length 
of engagement between the tripping members of the re- 
turn. This adjustment is so fine that it can be set to re- 
turn the tool heads without any appreciable dwell, or give 
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four or five revolutions of the work under the tool after. 
the cutting feed has stopped. 

In the base is an oil reservoir and pressure pump 
which discharges into a hole passing upward through the 
main shaft. Cross oil holes lead to all the gears and 
bearings on this shaft. All other gears and bearings are 
lubricated by flooding from the overflow from the top of 
the shaft. Baffles and cups convey the oil. 
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Involute Gear Standard 
By T. V. CoNvVERSE 


Considerable interest has been taken throughout the 
central West in the proposed changes in the standards for 
involute gears, as reported by the AMERICAN MACHINIST, 
page 498, Vol. 39; and sentiment appears to be quite 
strongly in.favor of an altered system, although this 
feeling has not crystallized along any definite lines. A 
statement on this subject by one of the largest gear-cut- 
ting houses west of Buffalo is as follows: 

We find that there is a growing demand for the 20-deg. 
involute teeth to replace the older form now in use, namely, 
the 14% deg. 

Spur or bevel gears with teeth cut 20 deg. involute in 
place of the usually adopted standard will be increased in 
width at the base of the teeth, thereby making the teeth con- 
siderably stronger. 

We recommend for strength, and usually cut without ex- 
tra expense, the 20-deg. angle of pressure for all bevel gears 
which mesh with pinions of 15 teeth or less. For spur gears 
with heavy or coarse teeth, when teeth are cut not finer than 
1% in. circular pitch, we should advise the 20 deg. involute 
for any number of teeth pinion. Teeth finer than 1% in. 
circular pitch are usually milled, and in this case there would 
be an extra expense for the first set of gears cut because of 
the necessity of special cuiters for them as cutters carried in 
stock for cutting spur gears of the finer pitches are mostly 
of 14%-deg. form. 

For bevel gears used as patterns, it is generally necessary 
to use the 20-deg. form, especially for pinions of a small 
number of teeth. If cut 14% deg., the teeth would be nar- 
rower at the base than at the pitch line. In other words, the 
flanks of the teeth would be under-cut, and such patterns 
would have a tendency to break up the sand in the process 
of molding. 


The 20-deg. angle of pressure has been in quite general 
use for some years, having been brought out in Philadel- 
phia as much as 25 years ago, at which time it was re- 
garded as an extremely radical departure from accepted 
practice. It is, however, simply a rough approximation 
to 2214 deg., due to the effort in practice to reach some- 
thing in harmony with the more scientific basis for a new 
standard recently worked out; and it is not quite enough 
to prevent interference between a 12-tooth pinion and a 
rack unless the addendum is made short, as has been 
done in the stub tooth. The latter design, however, cuts 
down the are of action, and it works out better to make 
the obliquity 2244 deg. and the addendum about 0.28 
of the pitch. With reference to the 20-deg. angle of pres- 
sure and 15-tooth pinions it is pointed out by practical 
gear designers that an interchangeable system ought also 
to include 12-tooth pinions with 2214-deg. obliquity. 

# 


In a bulletin on the wood-using industries of New York, 
distributed by the New York State College of Forestry, it is 
pointed out that the major portion of wooden dowels go into 
the manufacture of chairs. This method of joining parts is 
older than the use of iron and copper. The art of manufac- 
turing wooden pins was highly developed many centuries 
ago. The product today is no more finished than in ancient 
days, but the introduction of modern machinery has made it 
possible for one unskilled man in charge of a machine to 
produce more pins than a large force of skilled workmen who 
produce the finished article by hand. 
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System of Assembling Gasoline 
Engines 


By K. C. 


SYNOPSIS—The buildings, where the assembling of 
the engines is done, are described, also the style of work 
benches where the assembling operations are performed. 
A convenient method of handling the small parts on flat 
cars is shown. A facing tool for the valve seats of the 
cylinders is described in detail. 

& 

The operations of assembling the Root & Vandervoort 
gasoline engines are carried on in a separate building, 
located between the machining and the test departments. 

This building is of the same one-story mill-construc- 
tion type as the other departments. It is 258 ft. long 
by 85 ft. wide and is arranged in three bays. The side 
bays are used for the factory offices of the plant, re- 
ceiving and storage, toolroom, washroom, and the like, 
and for parts assembly and the final assembly on the 


MILLER* 


the side bays, and as clusters in the center bay. The 
side-bay lights are shaded so as to throw the light di- 
rectly on the work benches, enough general light being 
provided from the central bay to light the remainder and 
the upper part of the building. No small lamps are re- 
quired, except for a few close jobs in awkward places. 

Incoming raw material is delivered on multiple plat- 
form trucks between the benches directly at the back of 
the workmen. The finished parts are delivered to ma- 
terial stands placed at the end of the bench or, where con- 
venient, to trucks arranged at the same place. 


SMALL-ENGINE ASSEMBLY 


The side bay used for the assembling of small engines 
is arranged as shown in Fig. 2, with benches placed 
across the space, with an aisle next to the central bay 





Fie. 1. Tae AssemMBLInG BENCHES 


small engines. The center bay is used on large assembly, 
and is served by a four-ton traveling crane, operating 
over its entire area., 

The bay used for the assembling of parts is equipped 
with such drilling machines, speed lathes, grinders and 
polishing wheels as are required, and with the neces- 
sary assembling benches. 

These benches, Fig. 1, are 42 in. wide by 14 ft. long, 
placed crosswise of the building against the outside wall, 
with an aisle between the inside end and the central bay. 
These benches are arranged for two men to work on each 
side if necessary, although it is generally found conven- 
ient to have one man on each side, thus giving him two 
vises. Each assembling bench is also equipped with com- 
pressed air, electricity and gas, so that any small power 
tools, blow torches and the like required can be used 
conveniently. 

The entire department is floored with wood blocks set 
with a sand base, on a concrete foundation. This makes 
a very easy floor for both workmen and material, is quite 
durable and is easily replaced. The entire building is 
lighted by tungsten lamps, hung as single pendants in 





*Chief tool designer, Root & Vandervoort Engine Co., East 
Moline, Il. 


Fie. 2. Smatt-Enoine AsseEMBLING DEPARTMENT 


in the same manner as in:,the parts-assembly. Each 
bench is arranged to hold the material for 10 engines, the 
entire bay having a capacity of 250 engines at one time. 
The normal time for loading, assembling, inspecting and 
delivering a lot of engines is about four days, so that the 
bay has a monthly capacity of about 1500 engines. 

The central bay is equipped at one end with similar 
benches used for 4- and 6-hp. engines, each bench 
having a capacity of four or five engines. Above these 
sizes all engines are assembled on trestles placed in four 
rows lengthwise of the building. 

A great many small tools, such as wrenches, screw- 
drivers, pliers, chisels, and small special jigs are used in 
the operations of assembling. These are all stored and 
maintained in the branch of the general toolroom, lo- 
cated in this department. Many of these tools are handed 
out in complete sets, in accordance with regulation oper- 
ating instructions which list all the tools required for 
the job. This preparation and delivery of tools before the 
workmen are ready for them, saves much time. 

The same form of supervision as in the other depart- 
ments is here provided through three general foremen ; 
one in charge of the production program, his functions 
extending to all parts of the plant; another in charge of 
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mechanical maintenance, whose functions extend to all 
parts of the plant; and a third in charge of actual ap- 
plication of labor to the material having charge of the 
assembling department alone. These men supervise the 
work through gang bosses in the parts assembly, small- 
engine assembly, and large-engine assembly, each gang 
boss having complete control of the men under him. 

All of the work done is inspected after each operation, 
the inspector “OK’ing” the shop order for each operation 
as accepted, and issuing a receipt for it to the workman, 
authorizing the payment of the proper piece price to him 
for the specified quantity of accepted pieces. Careful at- 
tention is given to make this inspection thorough and 
complete, as many imperfections in assembling can never 
be found afterward. 

HANDLING OF MATERIAL 


Material to be assembled is delivered from a central 
stock-storage department. The base, cylinders, flywheels, 
and other large parts of engines assembled in the cen- 
tral bay are delivered by flat cars on the industrial rail- 
way, these cars being placed inside the building under 
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hd 
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the traveling crane, so that, this material is not moved by 
hand at all. Small parts are delivered in properly ar- 
ranged tote pans or multiple platform trucks as shown 
in Fig. 3, each specification of material being placed in 
a separate pan or other receptacle. Where these parts 
are very small, ordinary manila envelopes are used as 
“ontainers. 

All incoming material is received and distributed by 
the order foreman’s clerk in this department. The small 
parts are handled through a receiving room, where they 
are checked for specification and arranged for delivery to 
Upon the completion of the 
assembling operations, these parts are returned to the 


the assembling benches. 


receiving room and held until the floor operations re- 
quire them. 

All material handled through the assembling depart- 
ment is handled in clearly defined lots of certain sizes. 
We have lots grouped together for bench-assembl y oper- 
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ations, thus permitting much larger quantities to be 
handled at once than would be convenient in the. longer 
operations of small-assembly. For this reason, the re- 
ceiving room acts as a reservoir for the material which is 
passed through the parts-assembly, but for which the 
final operations are not yet ready. 

Material delivered to the assembling benches is placed 
in accordance with clearly defined and carefully estab- 
lished standards of quantity and location, so that the 
workmen can find and handle it with the least effort. 
Material for the next operation is delivered on trucks 
placed between the benches. Material is delivered to the 
benches for final assembly operations in the same exact 
and standardized manner, thus guaranteeing no loss of 
time on the part of the workmen in searching for what 
is needed. All small parts are delivered on multiple 
platform trucks to the floors handling the work on the 
trestles; the large parts are delivered direct from the 
car as noted earlier. 

HANDLING THE FINISHED ENGINES 


The finished engines are delivered by car to the test 





Tue MutrreLte PLatrorm Trucks 


department, the small engines being taken to the car on 
light trucks of the same height as the car bed, thus mini- 
mizing the work of handling. 

The tools used by workmen are received from the tool- 
room in convenient tool These tools are placed 
on light portable tool stands for the final assembly oper- 
ations, these being moved along from bench to bench as 


boxes. 


required by the workmen. 

All the operations of assembling are performed on a 
piecework basis, and are covered by carefully prepared 
and thoroughly standardized operating instructions. 
These instructions list all the tools needed to perform the 
operation and give a concise but complete statement of 
the method to be used. These operating instructions are 
prepared from careful time study and physical demon- 
stration, and from the basis upon which the piece prices 
are fixed, a constant time being obtained for each oper- 
ation. 
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New workmen starting on an operation are carefully 
instructed as to the method of procedure, and are guar- 
anteed day-rate earnings for a short period. Any work- 
man has the privilege of calling for a re-demonstration, 
if he cannot make good after proper effort, in which 
case physical demonstration is made by capable men to 
prove the correctness of the method and the constant 
time. It is found, that several re-demonstrations are 
often needed after an operation has become well es- 
tablished, the greatest requirement being confidence on 
the part of the workman as to his capacity to handle the 
job. 

There are a number of interesting mechanical opera- 
tions performed in the process of parts-and-final-assem- 
bling. Among the most interesting of these is the 
method used for finishing the valve seats in the cylinder 
heads. These seats are rough machined in the process of 
drilling the cylinder head, and are finished on a facing 
device, placed on a drilling machine, after which the 
valves are ground in on an Olson valve-grinding machine. 
The valve-stem guides are reamed in the vise and the 
cylinder heads removed to the drilling machine ready 
for the turning operation. They are then placed on the 
facing fixture, with a table having a universal movement 
like a ship’s compass. 

This fixture is shown on Fig. 4, it is provided with a 
pilot that has a running fit in the body of the fixture. 
The other end A is slightly taper and fits the valve guide 
in the cylinder head. The large four-tooth spiral gear 
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Fie. 4. THE Factne Device Fie. 5 

B is clamped to the drilling-machine sleeve and does 
not rotate. The turning jig C, which is provided with a 
taper shank, is placed in the spindle. The turning tool D 
is set in the sliding tool holder EF and is actuated by a 
screw with 20 threads per inch. This screw is driven by 
the train of spiral gears F giving a reduction of eight to 
one or an advance of */,,,. in. to each revolution of the 
tool. 

Fig. 5 shows how the reversal of the screw is taken 
care of; the handle A is held against the side of the 
large spiral gear by a fairly stiff spring, and a little hard- 
ened driver is driven in the side of the gear. 

When it is desired to reverse the screw the handle is 
raised enough to clear the driver, and this arrangement 
also does away with any danger in wrecking the tool 
by letting it feed too long. 

By using different sizes of pilots at B, the turning of 
the various sizes of valve seats is accomplished. 
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After the seats are turned the heads are carefully 
cleaned in gasoline. The valves are then ground in on 
the valve-grinding machine. 

* 
The Lead Lining of Branched 
Pipes 


By C. E. CuMMINGs* 

On page 564, Vol. 37, the AMERICAN MACHINIST pub- 
lished a description of the method of lead-lining copper 
pipes. In this article, written by Assistant Naval Con- 
structor J. E. Otterson, U.S. N., the various processes are 
dealt with fully. The present article will, therefore, be 
confined to an analysis of the operations incident to the 
job of lead-lining a pipe without branches, taken, prac- 
tically verbatim, from the above article; followed by a 





Fig. 2. 


Leap LINING or BRANCHED PIPEs 


detailed description of the additional processes involved 
in lead-lining a branched pipe. 

The circulation of salt water in copper pipes gives rise 
to excessive corrosion, and to avoid the constant failure 
of such pipes, involving expensive renewals, efforts have 
been made to line the pipes with some material that would 
prevent corrosion. Asphaltum paint was tried, but was 
not satisfactory; pipes were tinned inside, but the tin 
did not last long; then an effort was made to wipe the 
inner surface of the pipes, to a depth of 1% in., with a 
mixture of two parts of lead to one part of tin, but an 
even thickness could not be obtained, and pitting soon 
recurred ; finally, the practice was adopted of drawing 
into each length of pipe a soft-lead lining and this prac- 
tice has given satisfactory results. 

Until quite recently, the lead lining of branched pipes 
had been considered impracticable, and expensive com- 
position flanged fittings, usually T’s, had been installed 
where branches were needed. Now, however, in the copper 
shop at the Boston Navy Yard, a method of lead-lining 
branched pipes has been developed. 

The following is an analysis of the operations incident 
to the job of lead lining: Securing the pipe for cleaning; 
pipe cleaning with a brush ; rounding corners and blowing 
out the pipe; beating the lining over a ball on a chain; 
creasing the lining for pulling through; clamping the 
pipe in place; slushing the pipe with tallow; slushing and 
preparing the lining to pull through; pulling through; 
loosening from the table; cutting off the surplus lining; 
annealing the end of the lining for flanging; flanging; 
cutting holes through the lining ; moving to the test table; 
preparing for the test; testing; disconnecting; flanging 
over second end; completed pipe ready to be removed to 
ship. 


*Lieutenant, U. S. N. 
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Leap LINING OF ‘BRANCHES 


The two illustrations show two examples of lead-lined 
branch pipe. The pipe B is a peculiarly difficult job, as 
both the main pipe and the branch are bent, and the main 
pipe has one end reduced in diameter. This pipe will 
be taken as an illustration of the method. The pipe A 
is a comparatively easy job, as the branch is readily ac- 
cessible. 

The lining was first drawn into the main pipe in the 
usual way. Hydraulic pressure of 50 lb. was applied to 
flatten out most of the creases in the lining, then, with 
an iron rod at nearly white heat, the part of the main 
pipe-lining covering the outlet to the branch was melted 
away. 

In preparing the branch lining, the rod was cut to fit 
the contour of the main pipe and the lining was carefully 
corrugated and bent to the same radius as the branch, 
31% in. The prepared end was then thrust into the out- 
let and forced in until it projected about 1% in. into the 
main pipe. A collar was knocked back from the end of 
the branch lining, through the end A, Fig. 2, with an iron 
ball on the end of a short rod, and fitted snugly to the 
main pipe, lapping the main lining. The lap was then 
fused with soldering irons until the two linings melted 
together and became one. 

The remaining operations are the same as for ordinary 
lead lining, consisting of flanging over the ends, expand- 
ing and testing under hydraulic pressure, except that two 
ends must be plugged in testing instead of one. 

It frequently happens that a pipe is so shaped that the 
joint can be reached more easily through the branch than 
through the main pipe. In this case the process may be 
modified by melting only a small hole through the part 
of the main-pipe lining over the branch outlet, and knock- 
ing back from this main lining a collar into the branch. 
The lap is then made in the branch instead of in the main 
pipe, the other steps being similar to those described. 

A comparison was made between the cost of lead lining 
the pipe A and the cost of cutting and flanging it and 
putting in a composition fitting. The comparison showed 
that lead-lining was less than half the cost of the com- 
position fitting. The figures are not quoted, as they 
would be unfair to the lead-lining process, which has been 
much improved since the comparison was made. 

The time for the pipe B was 11 hours for a coppersmith 
and a helper. The job was an unusually difficult one, and 
was one of the first undertaken. It could be done now in 
less than eight hours. 

In the case of a large branch it is good practice to plug 
the branch until the main-pipe lining is expanded ; a high 
pressure may then be applied, and the lining completely 
expanded. This gives the workman more room and en- 
ables him to make a smoother joint. 
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A Positive Stripper 
By C. E. Moore 


Some time ago I had occasion to design and build a 
punch and die for piercing 144 holes in 20-gage iron in 
the location indicated in the accompanying plan of the 
punch. As the holes were 0.2285 in. diameter and the 
metal 0.0375 in. thick, it was evident that the ordinary 
spring-actuated stripper with the long punches which 
necessarily go with it would not give very good results. 
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I solved the problem in the manner indicated. 

In the die (not shown in the illustration) the holes 
were located, drilled and taper broached for clearance in 
the usual way; and the holes for the subpress pins were 
bored, reamed and chamfered. The die was then hardened 
and the holes in the punch holder were transferred from 
the hardened die. 

Referring to the drawing, A is: the cast-iron punch 
holder, B the punch pad, which was made of %-in. boiler 
plate, held to A by 14-in. machine screws and located by 
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A Postrive STRIPPER 


the subpress pins, which act as dowels. The stripper C 
was made of boiler plate and machinery steel, built up to 
save turning; the D punches were made of No. 30 drill 
rod, headed over as indicated, hardened in oil and drawn; 
the subpress pins Y were tool steel hardened and ground. 

The stripper C was turned a close working fit in A and 
B and drilled and reamed a close working. fit on the 
punches D. The shank of the stripper C extended 4 
in. above the shank of the punch holder A and was held 
from dropping out by a 34-in. capscrew and washer. 

In operation the stripper came in contact with the work 
and slid up into the holder, thus supporting the punches 
while they pierced the work and entered the die. 

As the punch ascended the capscrew struck the kick- 
out on the press, forcing the stripper down and thus 
stripping the work from the punches. In order to lessen 
the stress on the press the inner row of punches was */,, 
in. shorter than the outer row, sy in. shorter than the 
second row and '/,, in. shorter than the third row. The 
die was used in a No. 200 Brown & Boggs press, and gave 
complete satisfaction. 

B 


In using alcohol for a nonfreezing solution, “Compressed 
Air” points out that it is found that when mixed with water, 
a mixture of 20 per cent. alcohol will not freeze above 10 deg. 
F., 30 per cent. above zero F., 35 per cent. above 10 below zero, 
40 per cent. above 20 below zero, and 50 per cent. above 35 
below zero. The alcohol best fitted is not wood alcohol, but 
what is known to the trade as pyro alcohol, which is the 
ordinary alcohol, rendered unfit for drinking. 
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Using Low-Pressure Oil Furnaces 
Successfully in the Brass Foundry 


By Frep H. CoLvin 


SYNOPSIS—Brass foundries are adopting oil fuels in 
many places, and there is always the question of using 
high- or low-pressure systems. The experience of the 
Fairbanks company will be of value to others in the same 
line. The equipment for handling crucibles and the 
method of mixing are also of interest. 
4 . 
There are many things of interest in the foundry of the 
Fairbanks Co. at Binghamton, N. Y., and their experience 
with the use of oil fuel for melting purposes is particularly 
valuable. 





Fic. 1. Higu-Pressure Or FurNAcEs 


Their first installation of high-pressure oil furnaces is 
shown in Fig. 1. Here the air pressure is 7 lb. per sq.in., 
and, while this worked very satisfactorily, it was found 
that the crucibles were very short lived,. that there was 
considerable noise in connection with the blast, and that 
there were a number of other, not ‘altogether desirable, 
features. 

Numerous experiments were made, and as a result, a 
battery of 10 low-pressure furnaces was installed, as 
shown in Fig. 2. These use only 12 oz. air pressure, and 
the crucibles last much longer than before. The melting 
is also comparatively rapid, a No. 60 crucible containing 
150 lb. of metal, being melted in 45 min. after the first 
heat, which probably requires 15 min. longer. 

To PREVENT Burninoe Out Fives 

The first installation of these gave considerable trouble 
by the burning out of the flues which led the waste heat 
and gases to the single stack in the center. This diffi- 
culty has been overcome by dividing the battery of 
10 furnaces into three separate units, each having its 
own stack. They are divided so that the four central 
furnaces go into the middle stack, leaving three at 
each end for independent stacks of their own. The 
outlets of the furnaces are 2x4 in., while the flues 
which connect the small units are 914x13 in., and lead 
directly to the stack. The separate furnaces are placed 
14 in. above the floor and are 4 ft. apart center to center 
distance. 





The arrangement of the furnaces can readily be seen 
from Figs. 2 and 3. The covers are hinged at each side, 
as can be seen by examining the furnace covers in differ- 
ent positions, and are controlled by the long handle placed 
over the end of the side levers, as can be seen in the three 
raised covers. The gas and air connections are shown at 
the side of the opening going directly through the wall 
and into the connecting flue behind. 

Fig. 3 shows a corner of the low-pressure melting room, 
the covers are thrown back, and the small stoppers are in 
front of the furnaces. These allow the metal to be fed 














Fig. 3. ANOTHER VIEW orf THE LOW-PRESSURE 
FurNAcE Room 


into the crucibles when the main covers are down and 
also permit stirring or any examination which may be 
necessa ry . 

The crane behind shows the way in which the crucibles 
are handled, one crane handling the crucibles from four 
furnaces by means of the trolley on the crane beam and 
the lifting arrangement shown suspended from it. There 
is an are at the end over the furnaces, which permits the 
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lifting chain to be kept central with the furnace, so that 
the crucible will be lifted out in a straight line. The 
tongs used are shown in position, the handles on the outer 
end of the lifting device allowing as many men as neces- 
sary to assist in the operation. 


DELIVERING THE MIXED CHARGE TO THE FURNACES 

At the right of the picture is an electrically operated 
elevator, which connects with the metal-mixing room be- 
neath; the trays shown on the elevator contain charges 
mixed in the proper proportion by a man below who makes 





Fia. 4. 
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larger cores are handled by the men shown, and the work- 
ing conditions have received careful attention. 
An EXCELLENT Founpry VIEW 

Fig. 5 gives a general view in the foundry, indicating 
the order in which it is kept and incidentally being one 
of the best examples of foundry photography we have seen. 
The exposure must have been extremely short to catch 
the different men in their occupational attitudes, while 
the sharpness of detail from the foreground to the rear 
wall is decidedly unusual. 





A GENERAL VIEW or CorE Room 





Fig. 5. A SecTION OF THE Brass FounprRyY 
it his business to see that the mixture is right in every 
case. : 
This enables a very careful account to be kept of all 
metal, as well as of the various mixtures, and is a very 
business-like way of carrying on this part of the work. 
Most of the core work in the making of valves is com- 
paratively light, so that it is readily handled by girls, as 
the view in the core room, Fig. 4, plainly shows. The 


WoopEN PATTERNS 


Fic. 6. Maxine Metra. anpD 

Another view which is also interesting on this same ac- 
count is that of the pattern room, Fig. 6. As can be seen 
from this, metal patterns and stripping plates, as well 
as other varieties of patterns for machine molding, are 
largely used. Great care is taken in this department to 
secure accuracy of pattern and corebox, for as in all valve 
work, the question of the distribution of metal is an im- 


portant one. 
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Cost of Coddling Customers 


By Joun R. Goprrey 


SY NOPSIS—Guarantees and demonstrations cost many 
hard-earned dollars to every machine builder. How far 
they can be carried safely is one of the great problems in 
machine building today. Why should not customers pay 
for services rendered? 

3 

The question of service keeps bobbing up, and not as 
serenely as might be desired. It is probably unnecessary 
for me to say that I do not refer to the service of brother- 
hood, of which we hear when the Y. M. C. A. is endeavor- 
ing to raise a million dollars a minute, but the service 
which it has become customary for manufacturers to give 
users of their machines. 

Unless all signs fail, some of the machine builders are 
feeling it a bit burdensome already, and would be glad to 
crawl from under, if they dared. 

You see it is a very different proposition than it was 
in the olden days when shops were, for the most part, 
filled with mechanics instead of operators, as at present. 
When we bought a lathe, we knew what it was wanted for, 
and it didn’t have to be coddled by any demonstrator or 
road man to prove that it would turn, and bore, and cut 
threads; nor did we wire the maker to send a man if the 
spindle wore out of line, or the half-nut needed babbittings 

While this was largely due to the more general train- 
ing of mechanics to handle different machines, we can- 
not attribute it all to our superior knowledge, for we 
must remember that machines were more simple in those 
days than at present. Nevertheless, with the same class 
of men today, machines would require less demonstrating 
than is now the case. 


WHERE DEMONSTRATORS Cost MONEY 


This question of service is becoming more important 
every day, if we judge by the complaints of machine 
builders as to the way in which it is abused. They do not 
object to sending a man to instruct an operator, or to 
prove that the machine can make good in your own shop, 
but what touches the pocketbook nerve in a tender spot, is 
to have a user wire for a demonstrator to teach each new 
man the trick, when the old man had quit the job and 
no one else knew how. 

Yet users do this very thing without apparently dream- 
ing that they are sponging on the good nature of the 
maker, and at a high cost. They even threaten to hold 
up future orders, as'a club with which to get service to 
which they are not entitled, and which is often worth more 
to them than the cost of the whole machine. And this 
value is often many times the maker’s profit. 

_ We talk about this being the age of specialization 
one minute, and promptly forget it the next, so far as 
changing our method is concerned. For we buy a highly 
specialized machine to do a certain class of work, and then 
act as though it were a drilling machine, or a speed lathe, 
which does not require special knowledge or instruction. 


CostLy SPECIAL-SERVICE CHROMOS 


A large part of the difficulty is entirely the fault of the 
machine builders, who have allowed their selling depart- 
ments to offer all sorts of chromos in the shape of special 


service in order to make sales. Special service is most 
commendable and has become a fixed part of our modern 


method of doing business, but we must get away from the 


idea that this must be free, as this is obviously unfair 
to all concerned. If we can but get away from the notion 
that the seller is everlastingly indebted to the buyer, we 
may be able to get a saner view of the whole proposition. 
But as this seems to be one of the ingrained errors of 
modern business, it will probably take a long time to get 
the rational view generally adopted. 

While it is undoubtedly to the maker’s interest to have 
his machines operated to their best advantage, it is even 
more important to the user of the machine. It not only 
represents an investment of his capital, but it is occupying 
floor space, using power, requires an operator, and may 
add to the general overhead expense without giving its 
maximum return in the shape of work. And while it is 
to the maker’s advantage to sell as many machines as 
possible in shops, it might be cheaper to depend on selling 
to new customers, than to spend an unlimited amount of 
time and money in toadying to the user in the hope of 
securing a duplicate order in the future. 


THREATS OF WITHHOLDING Ornpers 


There is, of course, another side to the question of hav- 
ing satisfied customers, as a user with a grouch can do 
considerable damage to the reputation of any machine 
by a few injudicious half-truths and innuendos, which 
hurt so much more than direct charges. But the kind 
of a man who will do this will resort to it just as readily 
after he has bought a dozen machines, as after the first 
one, and it seems doubtful if ary maker is wise in being 
continually blackmailed into giving valuable service for 
nothing, as is too often. done. 

Would it not be better to have it understood in 
first place, that only a certain amount of gratuitous ser- 


the 


vice can be given with a machine, so far as the instruction 


of operators and similar work is concerned ? 
THE 


There are many machines now on the market which 
can only give their maximum output when equipped 
with tools suited for the work. If these tools were the 
same for all uses to which the machine is put, it would 
be an easy problem to include an equipment of tools in 
the price asked. Unfortunately, this is not the case, and 
there are many instances where makers have their ma- 
chines unduly blamed by the user because he, the user, 
pig-headedly refuses to properly equip the machine with 
tools and fixtures for the work in hand. 

While it might be possible for a maker to refuse to sell 
his machine unless equipped with the tools he deemed 
necessary, this would be an arbitrary position that would 
promptly be taken advantage of by his competitor. And 
it is, of course, easily possible that the. user has special 
ideas on tool equipment for his particular work, which 
make it advisable for him to buy the machine unequipped, 
and furnish his own tools and fixtures. 


PROBLEM OF SpeciaL Toot EQuirpMENT 


TUARANTEES AND SUPERVISION SERVICE 


The whole situation is closely tied up with the ques- 
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tion of guarantees, and ought to be easily worked out 
along rational lines. The maker should, of course, guar- 
antee his machine to be satisfactory so far as the mate- 
rial and construction are concerned, and stand ready to 
make good any defect which might manifest itself within 
a reasonable time. He should not, however, guarantee 
production unless he has something to say about the tool 


equipment, the operator, and the way in which the ma- 


chine and tools are kept up. 

He should not, moreover, be expected to exercise this 
supervision continually without adequate remuneration, 
as it is worth more to the user of the machine than the 
profit on possible future sales. In fact, it may be fairly 
compared with the old Tontine form of life insurance 
whereby the lucky policy holders who were able to see the 
game through to the finish, waxed fat on the proceeds de- 
rived from those who through stress of circumstances, 
dropped by the wayside. It is the old question of the sell- 
ing cost over again, and those who employ men skilled 
enough to operate their own machines are helping to pay 
for the service which is rendered to other users who do 
not employ men of this kind. 

As it is evidently to the advantage of the user of a 
machine to have the maker interested in its performance 
from month to month, and incidentally to the advantage 
of the maker, there should be some rational ground on 
which they can get together for their mutual benefit. It 
will not, of course, interest the user who has his own par- 
ticular methods of getting results from the machine by 
special tools and fixtures, and the maker has no trouble 
from users of this kind. The user, however, who requires 
continual coddling in order to keep his machine in oper- 
ation, who employs no men who are capable of securing 
results from the machine, should be deeply interested in 
any methods which include constant supervision of the 


machine. 
Wuy Nor a SpeEciAL SERVICE THAT Pays? 


There are many lines of machines, notably typewriters, 
commercial phonographs, shoe machines, etc., where the 
maker maintains a service department for looking after 
them regularly. 
and is an excellent investment for the user as he is sure 
of the machines receiving constant attention, so that they 
will not be out of commission with the attendant loss of 
production. 

Is there any good reason why this same method should 
not be applied to such forms of machine tools as require 
special care in order to give the best results ? 

The great objection would probably come from the ma- 
chine user who expects to get this service for nothing, 
and it may require concerted action on the part of ma- 
chine makers to establish a service bureau, which shall 
be self-supporting. There is surely no reason why this 
should not be done, even though it be necessary to present 
a combined front to the demand for free service extend- 
ing over an inordinate period of time. 

But it is obviously unfair to divide the cost of this 
service among all buyers of machines as is now necessarily 
the case, and the user should certainly be capable of edu- 
cation to the point of paying for any special service which 
he requires. Although this may sound as insane to some, 
8 my previous proposition of charging a man with the 
cost of selling him the machine, a well known machine 
builder has been good enough to tell me privately, that 
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both plans are absolutely fair. He further says that “if 
they can be put into practice, they will undoubtedly be 
to the advantage of all concerned.” This is so much 
higher praise than I usually get that I cannot refrain from 
repeating it. 
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Machining Arc-Lamp Casings 
By C. K. Tripp 
The illustration shows a method of counterboring and 
facing the ends of ornamental casings for arc lamps on a 
drilling machine. Although this fixture was improvised 
and intended only for temporary use, it was found that 








Z 

















MN AY L 















an.MAC WINIST 


MACHINING Arc-LAMP CASINGS 


much better results were obtained by its use than by ma- 
chining on a lathe or a boring mill. 

The holder for the tool, and the spindle for the pilot 
are made from obsolete pulleys. The toolholder is bushed 
to fit the pilot, which is a press fit into the lower pulley 
and is fastened to a grooved plate, which centers the cas- 
ing. 


. 
ae 


In a paper presented to the American Foundrymen’s As- 
sociation dealing with “Gray Iron for Motor Car Castings,” 
it is stated that in spite of all consideration and care in mix- 
ing and melting of the iron, the metal produced will often- 
times give results absolutely at variance with what might 
be expected and irons of duplicate analyses may give very 
different physical results. The question then arises whether 
or not characteristics peculiar to one brand of pig iron can 
persist in the final product after mixing with others and 
going through the cupola. While this did not seem probable 
results obtained in practice seem to make such a theory ten- 
able, for it was found that the addition of 15 per cent. of 
one brand of iron to a mixture increased the strength of 
the product about 10 per cent., although the analyses of the 
two products were very close. Likewise the addition of this 
iron decreased the shrinkage, increased the softness and made 
the cutting qualities better. 
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Making One Thousand Carburetors 
in One Day--Il 


By CuestTer 8. RicKER 


SYNOPSIS—Further details of the methods followed in 
a shop in which a record daily output is reached. An 
interesting multi-legged jig is shown. A high-speed drill, 
running at 10,000 r.p.m. reduces the time nearly 50 per 
cent. on certain operations by eliminating the burrs. Sand- 
blasting and assembling methods are described. Only 
precework is employed. 

R 

In Fig. 13 the jig which drills these holes is shown, to- 
gether with the mixing chamber, ready to go in place. 
The drill D, Fig. 13, is shown in position ready to drill 
the hole A, Fig. 2. The piece to be drilled is held in place 
by the three plugs P, @ and S, Fig. 13. The plugs @ 
and S are movable in the direction of their axes, and are 
held down against the work by a stiff spring, which is 
self-contained in the jig. Neither of the plugs can be 
removed readily. 

In order to insert the piece it would be necessary to 
use three hands on account of the springs, so it has been 
found necessary to provide a slot in the side of the plug 
G, which passes over a pin located in the body of the 
jig. The entire end of the slot is carried around circum- 
ferentially a short distance, hence, the operator merely 
draws the plug G outward and gives it a slight turn in 
order to lock it out. He then pulls the plug S back 
against the tension of its spring, slips the piece to be 
drilled into the jig over the plug P, drops S back into 
the piece to be machined and releases G, which also en- 
ters the body of the mixing chamber. The piece is then 
ready for drilling. 

The first operation is putting the long 1%-in. hole A, 
Fig. 2, in at an angle of 21 deg. 17 min. As the plug P 
fits the piece to be drilled very closely, it has been found 
that these holes come very accurate. The jig rests on 
the legs A while this operation is being performed. The 
drill D is set so as to give exactly the proper depth to 
the hole A, Fig. 2. Having set the stop in this manner, 
no further adjustment of the drill has to be made. Next 
the hole B is drilled. To do this the jig is turned up 
on the legs L, which are inserted at an angle of 45 deg., 
allowing the hole to be drilled in correctly. The legs are 
so proportioned that a drill with the same stop as used 
in the first case will only enter the hole and drill to a 
depth of approximately 14 in. in this case, as against 134 
in. in the first case. 

The jig is then turned up on the legs Z, only one of 
which can be seen, and the hole C drilled, the drilled 
bushing C, Fig. 13, being used in this case. The holes D 
and F£, Fig. 2, are next drilled, the jig in this case rest- 
ing on the legs B, Fig. 13, and the drill being guided 
through F in one case. This operation takes about 54 
sec. with the average operator. 

The last operation consists in drilling the needle-valve 
hole O, which is only 0.063 in. in diameter. This is 
drilled in from the top, and is accurately supported by 
a bushing which rests on the surface S, Fig. 2. It is 
followed up by a seating tool which cuts the 30-deg. angle 
at the top. This seating tool has an integral stop, so 





that it will not make the depth of the seat over 0.031 
in. The holes G and J are next faced off with a spot-face 
tool, and in addition, the hole G is reamed and a variation 
of plus or minus 0.001 is maintained. This completes 
the mixing chamber. 


HiGH-Spreep DriILis 


The drilling operations before the multi-legged jig is 
used, are accomplished on ordinary drill presses having 
four to six spindles, the jig being slid along on a table for 
each of the various operations. The multi-legged jig, 
however, is on a single-spindle high-speed drill. This is 
a ‘ball-bearing drill and can be run up to 5000 r.p.m., 
though in practice it is run at about 3500 r.p.m. It has 
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been found necessary to use this high speed in order to in- 
sure perfect entry on the angular surface, such as drilling 
the holes A, B and C, Fig. 2. 

A new drilling machine has been installed, on which 
the spindle speed is 10,000 r.p.m. It is intended to use 
the new high-speed machine not only for this multi- 
legged jig work, but also for making the other smaller 
parts. On account of the high speed at which these drills 
run they clear themselves perfectly, leave much smoother 
holes and when they complete the cut, especially when 
they drill straight through, there is practically no burr 
left around the hole. Where burrs are left, they can be 
wiped off with the fingers almost as easily as brushing 
the chips off a casting. It has been necessary up to this 
time to drill the holes and then spend almost as much 
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time again in removing the burrs. With this new 
high-speed machine no time whatsoever is lost in remov- 
ing the burrs, and the holes are drilled more accurately. 

A foreman, in discussing it, said that it was used very 
with cast iron, where the dis- 
He proved his conten- 


satisfactorily up to ¥ in. 
tance through was % in. or less. 
tion by inserting a high-speed drill in a machine and 
rapidly drilling holes through a %-in. blank of cast iron, 
with apparently no injury to the drill or slowing down of 
the drilling machine. This is interesting because few 
people realize that cast iron can be drilled at such high 


speed. 
A Vaporizinc TUBE 


The vaporizing tube U, Fig. 1, is a smal] automatic 
screw-machine tube turned from bar brass. It is shown as 
it comes from the automatic screw machine at A, Fig. 14. 
It is approximately 4% in. in diameter with a projection 
on each side of the disk 3%; in. in diameter. Furthermore, 
a large hole is drilled through this. Examination of the 
sectional cut, Fig. 1, shows the approximate distribution 
of the metal in the finished piece. At B, Fig. 14, the fin- 
ished piece can be seen. Here the two lobes have been 
punched out of the disk portion of the standpipe. This 
is done in a sub-press die NV. The press is very accurately 
guided by the two pins P, which work in the two holes /7. 

This piece is made on the automatic screw machine out 
of the solid brass bar and is punched in this manner in 
order to insure the maximum accuracy for this standpipe. 
The accuracy of the standpipe is very important to the 
operation of the carburetor, and it takes but a fraction of 
a thousandth variation in this to cause trouble in the 
operation of the carburetor. Originally this piece was 
die cast, but it was found to vary so much that it be- 
came necessary to use hard brass. The punching opera- 
tion was finally resorted to after several other means had 
heen tried to obtain a piece this size and shape. The re- 
sults have proved very satisfactory. 

Sanp-BLast FINisn 

Every carburetor mixing chamber, after it is complete- 
ly machined, is taken to the sand blast and given a very 
effective finish. The carburetor is then lacquered and 
is ready to be 

These mixing chambers are carried into the sand blast 


assembled. 


on trays. As they are completely machined it is essen- 
tial that none of the finished surfaces shall be exposed 
to the sand blast and this necessitates closing up all 
the openings before they are subjected to the flying sand. 
Rubber corks are used to close these openings. Originally 
wood stoppers were used, but they wore out so rapidly that 
it became necessary to use some kind of armor over the 
wood. Steel was tried, but was expensive, and the wood 
stoppers wore out where they were exposed to the blast. 
They were armored with less expensive material, such as 
tar paper and fiber, but still they were unable to stand 
the erosive effects of the blast. Finally, rubber corks were 
tried, and have proved the most successful means of 
stopping up the holes, and after six months of use appar- 
ently do not need to be replaced. 


Tue AssemMsBLy DEPARTMENT 


A number of interesting little stunts are to be found in 
the assembly department. It was found that the float 
valves would not hold gasoline as well as could be desired 
if the valve bore against the freshly machined surface. 
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In the testing room it was customary to take a taper 
punch of the correct angle and rap it with a light hammer 
in order to smooth out the surface of the valve seat before 
it would hold gasoline properly. Now all the carburetors 
are given this treatment before they are assembled, and 
as a result a very small percentage of leaks is found in the 
testing room. 

It was customary originally to fasten the butterfly 
valves on their stems with a couple of cotter pins, the but- 
terfly plate and the stems being drilled in jigs before 
they were assembled. Much time was lost in doing this, 
and finally the method now used was devised. The piece 
is assembled, the wing valve in place on the stem is then 
taken to the drill press, and the two holes drilled through 
both pieces at the same time, a small jig being provided to 
accurately space the holes. Then, instead of using two 
split pins, which are hard to open up, a single piece of 
wire, bent in the form of a U, is inserted through the 
holes, and the ends of this pressed down with a screw- 
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driver. This can be inserted in half the time and is 
just as effective a fastening device. 

It is interesting to note that every assembler is given 
a record sheet and his carburetor bears his name through- 
out the final inspection tests. At the end of every day 
each man knows how many carburetors he is credited 
as having assembled, and he knows what percentage of 
his carburetors are in perfect condition and have passed 
inspection. Every man is required to hold his standard 
up to 75 per cent. passing on the first inspection. A new 
man is permitted to work at 60 per cent. until he can 
come up to the standard required. Any man, however, 
who falls helow 60 per cent. for more than three weeks in 
succession, is discharged. About two men per year are 
cischarged for this cause, but the average is well up to 75 
per cent., and some do very much better. 

Every piece of material to be machined in this shop is 
carried on trays. The number of pieces carried in each 
tray varies with the size of the piece, but it is customary 
to carry just 25 pieces per tray. In this way the counting 
is very much simplified. The pieces are always kept in 
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perfect order and are accessible to the men as they work, 
whether they do machining or inspecting. 
PIECEWORK ENTIRELY 

Only piecework is employed in this shop. A number 
of the rules in connection with this are specially interest- 
ing, as they reflect the good management of the place 
and the accuracy with which the work is done. 

No man is expected to earn less than 1.25 times his 
regular day wage, and if the best men cannot come up 
to 1.5 times the daily wage after running upon the piece 
for a considerable time, the conditions are accurately 
studied in order to see how to improve the work and 
bring it up to this production figure. If, after a 
thorough investigation, it is found impossible for the 
best men to earn this increase, the rates are raised ac- 
cordingly. This shop believes that every man should earn 
at least 50 per cent. in excess of his day wage, or he is 
not good enough for the shop, or else there is something 
the matter with the piece-rate. Furthermore, the men 
are guaranteed their rates for the entire year. 


Man His Own 


The management expects every man to examine his 
work as he goes along and they find that the men do so. 
He uses his limit gages on the first and last piece of each 
trav, when he has had no trouble whatsoever in between 
them. If his tools spoil a piece, he makes no further 
operations upon it, but puts a red tag upon the piece, 
indicating with a mark the reason for rejecting it. The 
same thing is true if he runs across sand holes or irregu- 
lar pieces, due to slipping of cores. The red tag indicates 
that the piece is not to be touched on any subsequent op- 
erations. The piece is not taken off the tray until it 
reaches the inspector, although it may pass through a 
dozen hands before that time. The red tag indicates that 
the piece is spoiled. All pieces which are tagged im- 
mediately after the piece is spoiled, are credited to the 
man who has worked upon that piece just as though he 
had finished it. 

The penalty for not taking cognizance of his mistakes 
and putting a red tag on a piece is severe. A man 
who lets a ruined piece get past him loses not only his 
labor on the piece, but also that which precedes him and 
such as has been subsequently done on the piece, due 
to his neglect to indicate it to the workers who follow. 

The novelty is in tagging the work and not removing 
it from the trays. This helps to keep the stuff in an or- 
derly manner and permits careful attention to be given to 
The inspector 


EVERY INSPECTOR 


every piece as it comes to the inspector. 
makes daily reports on the number of pieces spoiled and 
the reason for spoiling them. These records are exceed- 
ingly easy to make at the end of a day when the trays 
come to the inspector. 


A Novet Limit Gace 


On account of the particular design of the carburetor 
it is essential that all limit surfaces shall have a very 
small tolerance. This is due to the fact that these car- 
buretors are made without adjustment and the shop has 
to put the adjustment into the carburetor initially, 
otherwise they would not operate satisfactorily. To do 
this it has been found necessary to maintain tolerances 
in practice of 0.002 in., and in the case indicated 0.005 
With such close limits and with a production which 


in. 
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runs into seven to nine thousand complete units per week, 
it is necessary to have gages which are efficient and at 
the same time of such design that the operator can exam- 
ine many pieces a day without delay and difficulty. 

The gage shown in Fig. 15 measures the distance d 
and permits the inspector to pass or discard such devices 
as do not come within the tolerance of plus or minus 
0.0025 in. On account of the location of these two sur- 
faces, one inside and the other outside, it was a very diffi- 
cult problem to devise a means of readily inspecting this 
without increasing the cost of inspection abnormally. 

In the gage shown the process is as follows: The plug 
portion of the gage is removed, and the carburetor placed 
on the bed as shown. One of the limiting surfaces rests 
upon the bed of the machine. The distance from this 
surface to the top of the gage is maintained constantly 
by making the vertical arm of such proportions that it is 
very stiff. The plug gage is then inserted in this arm. 
The lower end strikes the other limiting surface and 
rises, compressing the spring inside of the knurled handle. 
The handle portion of the gage is brought down solid 
upon the vertical supporting arm. The distance be- 
tween the center portion of this plug gage and the outer 
portion as indicated at the top, gives the inspector im- 
mediate notice as to whether or not the distance d, at the 
bottom, comes within the limits. 

The small sketch shown at the right illustrates in a 
very much magnified form the top of the gage handle. 
In this the top surface can be readily noted. Where a 
variation of 0.001 or 0.002 in., plus or minus, is main- 
tained, the reading of the gage can scarcely be made with 
the eye, but the operator, by dragging the nail across the 
top of the plug gage, or even the end of the finger, can 
instantly tell whether or not there are three steps, such as 
shown in the sketch. When there are three steps the 
piece is within the limits of When there 
are two steps it is indicative that the distance d is too 
great, and that the center plunger has dropped below 
the lowest surface on the top of the handle. 

If d is not great enough, the center plunger will rise 
above the upper the handle and make this 
fact known to the inspector immediately. 


tolerance. 


surface of 
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Pulley-Belt and Lathe-Dog 
Safeguards 
Two designs for safety keepers to prevent kevs working 
out from pulleys and allowing pulleys or wheels to drép 
off the end of a shaft are shown in Figs. 1 and 2. The 
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Two Designs ror SArety KEEPERS TO AvoID 


Fie. 1. 


first consists of a groove turned in the ends of the shaft, 
this recess holding a spring-steel ring, as shown. The 


other method is simply the threading of a large flat- or 
button-headed screw into the end of the shaft, thus pre- 
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venting both the key and pulley from coming off. The 
first method would seem to be the easier plan, as well as 
being less expensive than the screw. 


SHIFTING BELTs 


The shifting of cone belts has long’ been a subject of 
discussion, as can be seen by looking back over the files 
of the AMERICAN Macurnist for the past 30 years. The 
attention which is now being paid to the prevention of 
accidents in shops has brought out a number of devices 
for doing this without injury to the worker, some of the 
suggestions by employees of the United States Steel 
Corporation being shown herewith. 

Fig. 3 shows what is known as the “Kilt” cone-pulley 
belt shifter, together with details of its construction. This 
consists of a belt-shifting handle over the cone pulley 
on the lathe or other machine, as shown at A, and also 
another belt shifter B, which controls the belt on the 
ccuntershaft cone. While this is not automatic in action, 
any mechanic or operator knows enough not to attempt 
shifting a belt until it has been slackened by throwing 
off either top or bottom onto a smaller cone, and the 
device shown does away with the necessity of learning 
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our understanding that they are perfectly free for adop- 
tion by anyone who desires to use them. 


JUARDING LATHE Dogs 


The different shops of the United States Steel Corpora- 
tion have developed various methods of guarding lathe 
men against accidents due to being caught by the revolv- 
ing lathe dogs, as can be seen from the accompanyin 
illustrations. 

In addition to having lathe dogs made with headless 
setscrews and also guards over screws of the ordinary kind, 
they have devised covers to go over the ordinary lathe 
dogs. These covers make the ordinary dog perfectly safe 
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PutLey BELT AND LATHE DoG SAFEGUARDS 


the knack, consisting of a quick twist of the wrist, which 
was a part of the apprentice’s training in the older days. 

Another device is shown in Fig. 4; this is known as the 
Kewanee cone-pulley belt shifter. This handles the belt, 
top and bottom, as in the case of the other shifter, and 
can be made to suit any particular condition. 

A third device for shifting open and cross belts on 
tight, loose and backing pulleys, is shown in Fig. 5; this 
is known as the Pust shifter and allows the belt to be 
locked in either position, which avoids the tendency to 
creep on or off, which is often met with and which may 
cause either annoyance or accident, according to circum- 
stances. 

The details make the operation very clear, and it is 


and avoid the necessity of discarding lathe dogs, which 
may be very useful on some classes of work. These guards 
are simply stands or sheet-metal covers of sufficient diam- 
eter carrying springs or projections on each side, which 
enable them to be easily fastened over an ordinary dog 
in the manner shown. The way these guards protect the 
dog is shown in Fig. 6, which leaves nothing to be desired 
from the safety point of view. On account of the guard 
being of sheet metal it does not occupy much space on the 
piece being turned, and allows the tool to be advanced 
nearly as far as if the guard were not there so that its 
advantages are hardly slightly counteracted. The num- 
ber of accidents due to unguarded lathe dogs is still so 
high as to make necessary constant vigilance. 
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Some Old Special Machines 


By A. R. Dr 


SYNOPSIS—Interesting special machines in the shops 
of the De La Vergne Machine Co., New York; some 
of these were designed many years ago, but are still doing 
satisfactory work on standard products. 

* 

The brass box, shown in Fig. 1, fits into the wrist-pin 
end of a connecting-rod. This box, or rather the round 
half, used to be chipped, and fitted into the connecting- 
rod—a long and costly operation. The “kicking ma- 
chine” shown in Fig. 2 does away with all that. It is 
nothing but a standard back-geared engine lathe with a 
T-slotted disk,A, attached to the back-gear spindle, and 
a toothed sector B, meshing with the pinion C on the 
spindle, as shown. 

There is no pinion gn the back-gear quill, so while 
the back gear makes a full revolution, the end of the 
lever, connecting the T-slotted disk with the gear sector, 
has a reciprocating motion and the spindle describes only 
a part of its circular travel. Changing the stroke of the 
connecting lever, by altering its distance from the center, 
the faceplate can be made to describe any part of @srevo- 
lution and return. The tool is fed just at the end of the 
stroke by a ratchet and lever connecting the feed screw 
with the sector. This tool was designed at a time when 
milling was not a common method of removing metal. 
Today we have many good milling machines in the shop, 
but we use still the old “kicking machine” with the best 
results. 


ConTINUOUS MILLING 


The standard ammonia condenser is made of pipes, 
held together by cast-iron clamps and fittings. The 
clamps are of different lengths, according to the number 
of pipes in the condenser and are faced on the ends. 
The facing machine has a large drum revolving on a 
shaft of large diameter. A side-milling cutter, shown at 
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A, Fig. 3, driven from the belt cone, by means of a 
pair of bevel gears, faces the ends of the clamps. The 
revolving drum feeds the work against the cutter. The 
shaft in the lower part of the machine is driven from 
the main drive by a belt, and drives the worm gear in 
front of the machine in Fig. 4. The worm-gear shaft 
drives the drum shaft through another worm and gear. 
The drum itself is made of two castings, the distance 
between which can be adjusted to suit any length of 
clamp. The drum revolves at a rate of 4 in. per revolu- 
tion of the cutter, and the cutter makes 50 ft. per min- 
ute. 

To set the clamps, the operator takes one pair of them, 








KUZELEWSKI 
bolts them together, puts them on the large studs shown 
on the drum ends, and tightens the bolts. The setting 
takes very little time and the operator, after having taken 
a finished pair off, drops them into a tank full of paint, 
not shown, on the left side of the machine. In order to save 
the haulage the machine is kept under a shed at the en- 
trance to the cleaning room, in the foundry. The clamps 
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are cleaned, faced, painted and come out from the four- 
dry ready for use. 


VALVE MACHIN®S 


Valves for ammonia condensers must be replaced after 
being used for a certain time. As there are hundreds of 
the De La Vergne ice plants in operation throughout 
the world, the stock of finished parts is considerable. 

Some of the valves as they come from the foundry, 
ready to be finished, are shown in Fig. 5. The special 
three-spindle machine for finishing these is shown in 
It is a combination of a lathe and a 


Figs. 6, 7 and 8. 
The lathe, changed into a double- 


drilling machine. 
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head horizontal boring machine, is put directly under 
the spindle of a large drilling machine. The center lines 
of all three spindles are in the same vertical plane. In 
Fig. 7 the general arrangement of the fixture is shown. It 
consists of two parts, each holding one valve. While the 
one valve is being finished, the operator sets the other in 
position, so the machine works practically all the time. 


FITTINGS 


elbows and fittings is 


The process of finishing the 
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shown in Fig. 9. A row of heavy drilling machines with 
a track to accommodate the tools necessary for perform- 
ing the different operations, such as boring, tapping, 
facing and counterboring, is installed. A jig sliding on 
the track enables the operator to go quickly from one 
operation and spindle to the next. 

In Fig. 10 is shown a boring operation performed upon 
the standard steam cylinder. This is a heavy casting 
and therefore considerable time is saved by having the 
work set only once for the finishing of five bored holes. 











Fig. 3. Ture Currer Fie. 4. 














I'tas. 6 AND 7. 








Heavy DritLtinc MACHINE 


Fic. 9. 








THe VALVE MACHINE AND FIXTURE 


Fig, 10. 








Fig. 8. ENLARGED VIEW OF THE FIXTURE 








LARGE BoriInc MACHINE 
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The combination consists of a large horizontal stationary 
boring machine and a portable horizontal boring mill, 
placed so that the center lines of the spindles intersect 
each other at an angle of 90 deg. The portable horizontal 
boring mill has two boring bars as shown. Both ma- 
chines were built by the Niles-Bement-Pond Co. 
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DRILLING MACHINE WITH UNUSUAL 
TABLE CONSTRUCTION 
One of these horizontal drilling macnines is shown 
in Fig. 11. 
the column while the work is set on the large table, part 
of which is shown. The table is set on wheels, and there 


HorIzonTaL 


The spindle can be raised and lowered on 














DoUBLE-SPINDLE HorIzONTAL DRILLING 
MACHINE 


Fie. 12. 


is a ratchet on one of these, by means of which the op- 
erator. adjusts and centers the work: ~The spindle can 
be reversed for tapping and has two feeds. The different 
spindle speeds are taken care of by an adjustable-speed 
motor. This machine is used to drill and tap oil- and 
steam-engine frames. The connecting-rods of the stand- 
ard oil engines at the crank-pin end consist of two parts, 
held together by large bolts. 

To drill these bolt holes a large special horizontal drill- 
ing machine built for the purpose and shown in Figs. 
12 and 13, is used. It consists of two housings, each of 
them having a saddle capable of being set at different 
heights. The distance between the housings varies ac- 
cording to the job. The spindles are 314 in. in diameter 
driven from a 5-step cone pulley on the countershaft, and 
have four different feeds. The motion of the saddles and 
housings is effected by hand while the spindles are fed 


independently by power, 








Fie. 11. Hortzonrat DritLing MACHINE WITH 
MOUNTED ON WHEELS 


ADJUSTABLE TABLE 





Fic. 13. Dousie-SprInDLe 
DRILLING MACHINE 
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Autogenous Welding Repairs 


By Rospert MAwson 


Some interesting repair work is done by the McIntosh 
Machine & Welding Co., Lowell, Mass., and some of it 
is here shown and described. 

The illustration, Fig. 1, shows crank and transmission 
eases which have been repaired by welding by the oxy- 
acetylene method. The crank case A had a portion broken 
out and was welded as shown; the operation took approx- 
imately three hours. At B is shown a transmission case 
which had the end C broken off. This was welded on, as 
shown, in 214 hours. It was then only necessary to 
smooth the two parts by grinding, and they were ready 
to be. put into service again. 

Fig. 2 shows an upper and lower crank case, which 
have had several welds made on them. The upper section 
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Fig. 4 shows a cylinder for a lead press which was 
fractured along one entire surface, a crack of about 4% 
in. showing. The casting was held by two strap clamps 
which went arcund its circumference, and the cylinder 
repaired by autogenous welding. The cylinder was then 
ground inside and outside where the weld had been made, 
and tested. It was found under test to withstand as high 
a pressure as when it was new, and was put back into 
service. 

The illustration, Fig. 5, shows the repaired cylinder 
after it had been ground and tested. It can easily be seen 
how these repaired parts were a great saving of time and 
money as, had it been necessary to get new castings, they 
would have been much more expensive and ordering from 
either a repair station or the factory would have been a 
matter of days instead of hours. It has also been proved 
that a part welded, when this is correctly done is fully as 





C 





Fic. 1. Reparr1Ing CRANK 
CASES 














ReparreD LArGe Cor, IN WHIcH TWENTY 
WeLps Were Mape 


Fig. 3. 


A was broken at the side and between the cylinder holes 
on the upper face, as shown by the welded surfaces. The 
lower section B was badly broken, two large pieces C 
being broken out of the casting. The various parts were 
repaired as shown, the photo being taken as the casings 
came from the welder’s torch. The time oecupied for 
repairing the two castings was nine hours. 


REPAIRS ON A LARGE CorIL 


The illustration, Fig. 3, shows a large coil used in 
making glue, which burst, 20 fractures showing. The 
coil has 24 spirals and is made of 114-in. diameter copper 
tubing; it is 5 ft. in length and 2% ft. in diameter. 

In the illustration may be seen 15 welds denoted by the 
marked lines ; the time occupied for making the necessary 
20 welds on the coil was four hours. After the welds 
were made the coil was tested under hydraulic pressure 
and was found to be entirely satisfactory. 





AND TRANSMISSION 











Fic. 2. Upper AND LOWER 
CRANK CASES 




















Fie, 5, CYLINDER AFTER 
BEING GROUND 


Fig. 4. THe WELDED 
CYLINDER 


strong as the original casting, the part seldom fracturing 
again where the autogenous weld was’made. 


& 

In the year 1836 at a meeting of the British Association, 
Dr. Lardner, the most eminent engineering authority in the 
world, stated emphatically that any project of establishing in- 
tercourse between New York and Liverpool with steam ves- 
sels was as chimerical asa voyage to the moon. Yet only two 
years later the New York “Herald” under the date, April 25, 
1838, chronicled the arrival of the “glorious Sirius” the first 
steam vessel to arrive in the New World from the Old. 
Stirred by Dr. Lardner’s speech, certain gentlemen of Cork 
chartered a steamer, the “Sirius,” from the St. George Steam 
Packet Co., of Dublin, coaled and equipped her and started 
her, on April 3, 1838, from Cork on her adventurous journey. 
She was of 5500 tons burden, 178 ft. long and 25 ft. wide 
and carried 40 passengers. She arrived in New York on 
April 22 after 19 days passage and was welcomed by the 
city with much rejoicing as foreshadowing a new era. 
Her homeward trip was accomplished in 18 days to Fal- 
mouth, whence she went to London, thus ending the first 
round voyage of a steam vessel on the Atlantic. 
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Swedish Machine Tool Building at 
Hoping 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—Standardization of the details of machine- 
tool parts has been carried to great lengths in this Swed- 
ish shop. The standards include handwheels, T-slots and 
T-heads for bolts, ball handles, latch handles, a modifica- 
tion of the Morse taper for holes and shanks, special hard- 
rubber crank handles, screw and nut proportions, wash- 
ers, keys, cored holes for bolts, cross-sections and sym- 
bols for drawings and allewable dimensions between 3 
and 100 mm. 
es 
The largest Swedish shop devoted to the building of 
machine tools, is that of the Képings Mekaniska Werk- 
stads-Aktiebolag, Képing, Sweden. The specialties are 
lathes, boring machines, millers, planers and grinders. 
In addition, some commercial gear-cutting is done, and 
the foundry does considerable commercial work. An 
extension to the plant is now in progress, anticipating the 
building of heavier machines. 
The work of standardizing general parts has been car- 
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Fie. 2. Pattie Sizes or T-Sitots in A STANDARDIZED SERIES 


All Dimensions in Millimeters Except as Noted 
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Fig, 3. THREE Sizes or STANDARDIZED BALL HANDLES 








ried to an extent not found in many machine-tool build- 
ing plants. It is impossible to give all the standards 
here. However a few will be shown to give an idea of 
the good work that has been done in this direction. 

Fig. 1 shows three handwheels, the smallest, largest 
and an intermediate size. In all, standard designs have 
been prepared for 15 sizes. The smaller ones are offset 
and the larger ones plain. 

Fig. 2 shows 15 T-slots laid out in a The 
body diameter is given in inches, and the other dimen- 
sions in millimeters. It is that the smallest is 
4 in. and the largest 1% in., with 13 intermediate 
sizes. This illustration also shows the largest, small- 
est and middle-sized corresponding bolt heads, to give 
an idea of the clearances allowed between heads and slots. 


series. 


seen 


The next illustration, Fig. 3, shows the smallest, larg- 
est and an intermediate size of ball handles. Seven 


of these have been standardized, of which these are rep- 
resentative. 

Fig. 4 gives the detailed design of a latch handle for 
machine tools. This is known as No. 7%. A larger size, 
having a total length of 145 mm., and a maximum diame- 





Fig. 1. STANDARDIZED HANDWHEELS 
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ter of 24 mm., has been standardized as handle No. 8. 


A MOopIFICcATION OF THE Morsrt TAPER STANDARD 


The lack of uniformity between the various numbers 
of the Morse taper are well known. This has led to a 
modification which keeps the taper uniform for all sizes, 
and determines the limits for each number in a consistent 
series. These numbers are indicated as Nos. 1 to 6 and 9 
to 11, inclusive. Their proportions are shown in Figs. 5 
and 6. <A similar set of standards has been worked out 
for the shanks, and this is shown in Figs. 7 and 8. 
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over this stud against the shoulder and a small collar 
is riveted to the end so that the tube cannot slip off, but 
is free to turn on the stud. The hard-rubber handle is 
bored to a proper size, and heated, and the end of the 
stud carrying the tube is driven into place. The cool- 
ing and shrinking of the hard rubber causes the handle 
to close tightly upon the piece of tubing. This construc- 
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Fic. 5. Proportions OF MopIFIED MorsE TAPER SOCKETS 


All Dimensions in Millimeters 
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Fie. 4. Derarts or A LatcH HANDLE 


this firm have hard-rubber 
handles in place of the ordinary cast-iron or steel handles, 
used in this country. These handles have been designed 
in a Each is mounted on a stud in such a way 
that the handle itself is free to turn, and does not slide 


The machine tools built by 


series. 


used. The standard ser- 
9 shows the largest and 


around in the hand when being 
ies has six sizes, of which Fig. 
smallest. 

The construction consists of a steel stud, having a body 
shoulder and one rivet end. A piece of tubing is slipped 
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Fic. 6. LarGerR Sizes or Sockets 


tion fixes the handle firmly in position, yet leaves it free 
to turn, because of the freedom between the tubing and 


the stud. 


At the same time, the handle is not easily 


removed, for the hard-rubber grips the tube solidly and 
the tube is held in place between the shoulder on the 
stud and the small riveted collar at the end. 


SMALL Parts 


Turning to screw threads, the Whitworth system has 


been adopted and standard dimensions have been worked 
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out for the proportions of screws and nuts. These are 
not reproduced here. 

Still another standard sheet deals with finished wash- 
ers, intended to be finished on both sides, and with a 
rounded corner on the face side. 

Rectangular keys have been similarly arranged in a 
numbered system, in which the number indicates the 
width of the key in millimeters. Steel with a carbon 
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other dimensions between these limits on any of his work. 

This course seems to be so sane that it is a wonder 
that in principle it has not been adopted in American 
shops. There seems no good reason why a certain number 
of dimensions could not be fixed as standard, between 
0.001 and 12 in., and instructions given to all draftsmen 
and designers to use only those dimensions in their de- 


signs. There, of course, might be certain exceptions in 
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table shows the proper size of key to use for each size of 
shaft, from 10 mm. in diameter up to 2 in. 

The table of cross-sections and symbols has 29 figures, 
taking in the common materials used in machinery build- 
ing and machine foundations. 

Table 1 shows the dimensions in millimeters for cored 
holes to receive bolts of common English sizes from 54 
to 2 in., inclusive. Table 2 shows the millimeter dimen- 
sions which are permitted to be used in this shop. It 
has been recognized that it is foolish to use a multitude of 
different dimensions when a few can be made to serve. 
Thus, in the interests of economy and standardization, 
52 millimeter sizes are listed from 3 to 100 mm., inclu- 
No designer or draftsman is permitted to use any 


sive. 





Diameter of Bolt in Inches Diameter of Cored Hole in Millimeters 


i 19 

5 DP 

; 22 

i 26 

1 29 

lk 33 

1} 36 

1} 43 

1] bt) 

2 57 

TABLFE I. DIAMETER OF CORED HOLES FOR BOLTS 
Mm. Mm Mm Mm Mm Mm 
3 11 20 40 62.5 SS 
4 12 5 22 43 65 8 
5 13 25 45 67.5 a0 
6 14 28 16 70 Q? 
7 15 30 A) 72 95 
Ss 16 31 453 75 OS 
9 17 B4 NA 78 00 
10 18 35 58 a0 
10.5 19 37.5 60 x2 
TABLE II. PERMISSIBLE DIMENSIONS BETWEEN 3 AND 100 MM 
INCLUSIVE 
working out the dimensions of gear teeth. But aside 


from a few cases of this nature, there is no reason why it 
should not be put into extensive use. 
It is a pleasure to acknowledge the courtesies received 


at the Képing Machine Works. 
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Wiring Pieced Sheet Metal 
BucKets 
By M. MARTIN 


It is customary to do this operation on what is called 


an open-face or horning press, equipped with a knee and - 


table slide. When using this, the operator is compelled 
to push a heavy die, fastened to this slide, under the 
punch, which, after wiring, has to be pulled out again to 
remove the wired body and insert another. As _ these 
operations are repeated constantly all day long the oper- 
ator is apt to be played out, when the day is done, by this 
hard and heavy work. 

To increase the output without fatiguing the operator 
the arrangement here outlined was designed and built. 
The principal mechanical feature involved is the use of 
the Geneva stop for the intermittent action of the large 
table on which the dies were placed. 
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under side, #-2. In addition it has the ball-race £-3, 
which matches the ball-race D-1 in the disk D. It is sup- 
ported nearest the press face, and directly under the slide 
of the press and takes the pressure when the punch is 
curling the metal around the wire. Two brackets G 
with a taper roller G-1 support the table Z. The brackets 
( are fastened to the patches B-1 on the top side of the 
table support B. 
THe Dies 
As six dies Z are used, there are the same number of 
holes in the face of this table #, marked H-4. They 
are equally spaced and correctly located to bring each die 
in position. All the bases of the dies have a boss Z-1, 
which fits in Z. The six dies are each bolted to the table 
by two capscrews. Around the outside rim of the table 
E are six projections #-6 used, as will be explained later, 
to regulate the swing of the table. 
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WiriIn@ Precep SHEET-METAL BUCKETS 


The horning press above referred to forms the nucleus 
of the whole proposition. The outfit is shown both in de- 
tail and assembled. The changes made are shown without 
any attempt to portray the exact appearance of the slide 
of the press itself, which is standard and has a 3-in. throw 
of crank to allow the table to swing in and out as the 
punch descends and rises. 

The press is mounted on a special base A, also shown in 
the detail drawing. The table support B is fastened to the 
face of the press and secured to and supported by the 
outside leg C, which in turn is fastened to the base A. 
On the top of B is the round disk D, which has a ball-race 
for 1-in. balls, enabling the large circular table ZF to turn 
readily. The disk D is fastened to the supporting table 
B from below by capscrews. 

THE TABLE 

The table F is machined as shown in the detail and has 
a large hole through the center at #-1, into which is in- 
serted the large bushing F’, which is fastened to the table 
E by capsecrews and dowel pins. The bushing F has a 
square shaft hole F-1 in the center. The table E is fur- 
ther provided with an extreme outside riding edge on the 


The shaft in connection with this has a square end as at 
E-%, which fits closely into the large bushing F and is held 
in position by a large flanged screw at the top end. This 
shaft #-7 revolves in a long bearing B-2 in the table sup- 
port B, and on the bottom end is attached the Geneva stop 
wheel H, which is a steel casting machined with six slots 
H-1 and six ares H-2 to connect with the pin wheel /, 
which is also a steel casting. The Geneva stop wheel is 
secured to the shaft E-7 by a key and taper dowel pin. 


INDEXING MECHANISM 


The pin wheel / is machined and has a roller as at /-1 
that slides in the slot H-1 of the Geneva wheel, and has 
the outside turned to the ares 7-2, so that when in position 
it will just turn in the ares H-2 and form a positive cen- 
tralizing stop for the large revolving table Z. This pin 
wheel / is attached to the shaft 7-3 by both key and taper 
dowel pin, and has a long bearing B-3 in the table sup- 
port. It is further supported by the bracket J, which is 
fastened to the face of the press and is also detailed. 

At the lower end of this shaft /-3 is attached a steel 
miter gear, which is the first of a series, and meshes with 
a similar gear on the horizontal shaft K, which runs in 
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a long bearing L fastened to the base A. At the other end 
of this shaft K is another miter gear, which in turn 
meshes with a gear attached to the vertical shaft M, 
which is held in position and runs in the bearing N, also 
fastened to the base A. On this shaft M is attached the 
brake cam O. This actuates the fiber-faced brake attach- 
ment P, which comes in contact with the outside per- 
iphery of the large table ZH. Two spiral springs hold this 
brake attachment and the roller P-1 against the cam O. 

The shaft M has an upper bearing Q (also shown in 
detail) fastened to the inside of the walls of the press. 
On the end of this shaft is another steel miter gear, which 
in turn meshes with the miter gear fastened on the shaft 
R. This has its bearings in the machine proper, and pro- 
jects through on the left-hand side of the machine far 
enough to attach the large spur gear S-1, which is meshed 
with the idler gear S-2 and in turn with the spur gear S-3, 
which is the same size as S-1, and is directly attached to 
the crankshaft of the press itself. The original flywheel 
of the press itself has been converted into a large spur gear 
T as shown, and is connected to the main shaft U of the 
machine. This main shaft runs in bearings at the top 
and has a small pinion mounted on it. It extends beyond 
the rim of the large gear 7’ and is equipped with a tight- 
and-loose pulley, not shown. 


THE OPERATION 
The action is as follows: The main shaft U gives mo- 
mentum to the large gear 7’ and turns it at the rate of 18 
r.p.m. When the clutch is released, this large gear 7’ car- 
ries the crankshaft of the press with it, and as the large 
spur gear S-3 is attached to this, the movement is carried 
right through the chain of gears. As the last gear is 


attached to the shaft of the pin wheel J, it is revolved 
This is 


and the roller enters the slot in the Geneva stop. 
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When the table is almost in position the pressure is 
suddenly released, and the table is gently and without jar 
brought up against the edge of the brake shoe. The ram 
of the press has been descending all this time and shortly 
after the table has become stationary, the punch gc2s 
through its functions of wiring. As it lifts, and clears 
the top of the die, the action is repeated and as the 
treadle of the press is locked the machine keeps on work- 
ing constantly. 

Two boys are required to operate the machine, one to 
take out the finished bucket, and drop in the new one to 
be wired, and the other to place the wire in position. 

This machine has proved successful in every way. 
The output of the two operators has been increased from 
2400 buckets, by the old method, to from 9000 to 10,000 
buckets a day by the new without any hard physical labor. 


Making a Fuse Clip 


By A. C. LINDHOLM 

When a new tool is made, eliminating a number of 
operations, the question is generally asked, “Why did we 
not do this in the first place, and save all of the expense 
of the old tools?’ Of course, when comparing the old 
and new methods of manufacture, and the cost, it does 
seem ridiculous that the “old way” was ever in use; but 
on considering the question carefully, we come ic the con- 
clusion that the “old way” has been the means of produc- 
ing the “new.” 

All the kinks have been thoroughly straightened out 
in developing the old tools. The correct sizes, necessary 
alterations, treatment of the metal, and the like, have all 
been ascertained. All these valuable data can be obtained 
cheaply through the “old method”; therefore, it is readily 
seen that its cost is money well spent 
if it brings about perfection in meth- 
ods of manufacture. 

This has been my practice for 
many years, and it has been found 




















to work out smoothly and consist- 
ently. As an examnle, the following 
illustration of making the fuse clip 





























shown in Fig. 1 is submitted: 





INDIVIDUAL Dtrs AND OPERATIONS 


The vital points of this clip 
are the sides AA, which fit into the 
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terminals, and to insure good contact 
they have a certain amount of spring. 
The fuse ribbon is attached to B. 
The edges clamp it so that solder 
connections are easily made. A sim- 








ple blanking die is shown in Fig. 





MAKING A Fuse CLIP 


directly attached to the shaft of the revolving table, and 
swings the wheel and table a sixth of a turn and puts the 
next die in position. To overcome the great inertia of the 
heavy table with its six large dies F, the six projecting 
lugs £-6 on the outside rim come in gentle contact with 
the brake control. The cam of this in operating pushes 
the shoe forward, causing it to exert a slight but con- 
stantly increasing friction to overcome the swing of table. 





a 
32 = | 2. To obtain the spring action men- 
oJ FIGs. tioned, the blank is cut so that the 


grain of the copper runs lengthwise. The other sides 
do not require this spring action. 

The die for the second operation is shown in Fig. 3. 
It is a piercing die of simple construction, with two 
bushings set in the bolster. This piercing die is used 
so that the blank will shear properly when in the die, 
Fig. 4. 

In this operation the cuts are made in line with the 
edges of the pierced holes, the parts are also bent down- 
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ward in this die and the gaging is done at the same 
points as in Fig. 3. The punch (not shown) has a 
spring pad attached to prevent the blank from sticking 
to the punches. No stripper is nec- ‘fs 
essary for the die, as the turned-down | 

ends have a tendency to spring out 
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The actual costs of the dies are not available, but the 
first set cost in the neighborhood of $85 and the gang dies 
about $130. The production with the individual dies was 














slightly and release themselves. 

The tools for the fourth operation 
shown in Fig. 5 are for closing the 
ends, as shown at B, Fig. 1. The side 
with turned-up ends is placed under 
the forming die A, Fig. 6, and closed 
with the punch B. 






































In Figs. 7 and 8, the last operation 
is shown. This forms the piece to 

















the proper shape. The gaging is 
done from the four corners as shown 
in the illustration. The die has a 
spring pad, which holds the blank and 
prevents it from buckling when the 





punch enters. To prevent it sticking 











to the punch, a spring pin A is used. 





























The sides AA, Fig. 1, have no ten- 
5 








dency to hug, owing to the grain of 
the metal, but the opposite sides, not 
having this spring, will at times cling, 



































especially if the metal is slightly 
thick. Sharp corners must also be 
avoided, otherwise fracture is liable 
to occur. 


THe Gane Dir 


In order to increase production, the die shown in Figs. 
® and 10 was designed. All the operations previously 
described and illustrated are taken care of with this tool. 
By referring to the broken outline AA, Fig. 9, the method 
of operation is shown progressively. The stock enters at 
the gaging point BB as far as C, when the first operation 
is performed; namely, cutting the corners and piercing 
the holes at D. The next step is to move the strip to the 
point # where the gage F is pushed forward to locate 
properly the cutting and bending of the ends at @. At 
the same time the are cut and the holes. D 
pierced. The strip is again moved forward to the point 
F and four operations are performed, the third closing 
the ends #7 and cutting off at 7. The last move is to bring 
the stock to the gage K. At this point the piece is folded 
and the other operations are done simultaneously. The 
push gage F is used only when starting a new strip. 
The spring keeps it in proper place. 

At Fig. 10 is shown a side view of the punch and die 
and the cross-sections are of the principal points, such 
as the piercing punches ), which engage at D, Fig, 9. 
Also the punches G corresponding to G, Fig. + he 
stripper L, Fig. 10, prevents the work from sticking to 
G. The stripper VV embraces the punches D, NV, N. The 
closing die is shown at /7, the cut-off punch at J, and the 


corners 


folding punch at R. 

A pressure pin S assists in holding the work securely 
while the cut-off punch severs the blank from the rest 
of the strip. The die is of pillar construction, making 
it self-contained. The punch holder and the bolster are 
of machine steel. Dies are sectional where permissible, 
making the up-keep, repair, and the like, easy tasks. 
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about 150 finished pieces per hour. With the gang die 
the production is easily brought up 1000 finished pieces 
per hour. 

Thus with an increase in cost of a little over 50 per 
cent. for the gang dies, we have an increase in production 
of nearly 600 per cent. 


Miller 
By 8S. R. Strong 


Spindles 


The heavy duty now required of millers in the varied 
classes of service for which they are being utilized, has 
compelled makers to devote more attention to the de- 
sign and manufacture of the milling spindles. While, 
however, the importance of this subject has long been 
appreciated by them, there has, until recently, been no 
adequate realization among users of the vital part played 
by spindles in the work of a miller. With a spindle that 
will stand up under crowding, a great deal more, and 
heavier work can be turned out in a day, and its ac- 
curacy will also be assured; whereas, a light, less rigid, 
poorly designed spindle, and especially one not homo- 
geneous in its metallic structure, will cause trouble if 
any attempt is made to crowd it. As a large percentage 
of the work done by millers at the present time is on a 
manufacturing basis, with long set-ups, this feature is 
one to which metal-working concerns are finding it profit- 
able to pay attention. Alloy steel, of a composition to in- 
sure good wearing qualities, strength and toughness, is 
being used in the manufacture of milling spindles, but 
makers are not disposed to give out any definite infor- 
mation on that point. Its production, however, includes 
some element having a scavenging action, such as alum- 
inum, titanium or vanadium. 
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Micrometer Gages for Gear 
Teeth 


One essential feature of gears running at high speeds 
is that they shall be noiseless. To this end the diameters, 
particularly the pitch diameter, and the width of the 
tooth spaces measured on the pitch circle must be accu- 
rate. 

The advantage of the gages shown is that, in applica- 
tion, the exact widths of tooth and space are checked up 
with the measurement of the pitch diameter. 
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Micrometer GaAGes ror Gear TEETH 





FiG. 2. 


Fig. 1 is applicable to gears with an even number of 
teeth; the diameter of the ball is the exact width of a 
space on the pitch circle. Similarly, Fig. 2 is applied 
to gears with an uneven number of teeth; the distance 
hetween the double ball points straddling the tooth is 
the exact width of a tooth measured on the pitch circle. 
The micrometer heads are adjustable for different size 
gears. The fastening of the ball also readily adapts it- 
self to various sizes. 

Gro. H. THoMas. 

Elmira, N. Y. 

x 


An Expansion Reamer 


It is well known that small reamers of 4% in. diameter 
and under, quickly lose their size in ordinary shop use. 
To keep holes up to size requires a large outlay for new 
reamers, especially when these are used in hard cast iron 


or steel. The expense is continual and forms a large 


percentage of the cost for upkeep of tools. To reduce 
this expense the reamer shown was designed, 

There was some doubt at the start as to whether the 
central hole would weaken the reamer and as to whether 
the lead when compressed would give a uniform expan- 
sion to all the cutting edges. 

The reamer was made, however, and it proved satisfac- 
tory. When adjusting the screw in the end, tapping 
lightly on the setscrew relieves the body of the reamer 
of the extreme end stress developed by the screw when 
not tapped. The reamer is intended for the final sizing 
of holes only. 

It has the advantage over the reamer with tapered 
hole in center as the stress is a direct push on the end 
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REAMER 


AN EXPANSION 


of the screw and does away with the breakage common 
with screws having tapered ends. This reamer was put 
into the shop on regular work and did the same work 
previously done with six ordinary solid reamers. 

The cost will be slightly in excess of the ordinary 
reamer, but it is cheaper in the long run. The lead fille 
can be made cheaply by the extrusion process, 

The reamer was made in the toolroom without any spe- 
cial tools, is not patented, and has proved its value satis- 
factorily. 

A. D. VANcrE 
Warren, Ohio. 
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Self-Centering Screwdriver 


When assembling large quantities of screws, even 
though the automatic type of screwdriver be used, a con- 
siderable amount of time is lost in centering the screw- 
driver in the groove of the screws. The 
accompanying illustration shows a type 
of end for any kind of screwdriver. 
The bell covers the head of screw, and 
being tapered inside brings the driver 
in line with the the 
and on commencing to turn. the slot 
is engaged immediately. As the screw 
goes down, the bell comes in contact 
with surface of work and the spring 
collapses, allowing the 


center of screw, 





screw to be 


driven home without a chance of the 
driver slipping and scratching the 
work. The device thus serves the pur- 





poses of a time-saver as well as a pro- 


k 





Se 


tector. 
SeLr-CENTERING J. T. Bowers. 


SCREWDRIVER Manchester, England. 
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Support for Bars 


The rest illustrated is of simple design and inexpensive 
to make ; it will be found useful for holding up light work 
in the machine shop or smithy. It consists of a standard 

A, which has three feet, and a rest B. 

The rest is adjusted to the desired 
’ height by putting the point C through 

one of the holes in the standard A. 
These holes are bored or punched 
about 114 in. apart, and should be 
made at an angle, as shown by the 
dotted lines, so as to insure a safe 
hold of the shank when weight is 
placed upon the rest B. The hole in 
the head of the standard marked D 
through which the shank of the rest 
slides up and down, must be made 
large enough to allow for the move- 
ment of the shank when the point 
C is being taken out, or being put 
through any of the holes in the stand- 
ard A, 
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Cornwall, Eng. 
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Diamond Setting 


While there are many and various ways of diamond 
setting, the method described here is to my mind without 
equal. 

The stock which is to hold the diamond should be se- 
lected from a cold-rolled bar of suitable size. The hole in 
which the diamond snugly fits is drilled and the diamond 
lightly peened in place, as shown at A. 





Metruop or SetTinG A DIAMOND 


The rolling tool B is now made. This is so simple 
that it needs no description, save to say that the roller 
should be hardened and ground. 

Chucking the stock in the collet, the roller is fed 
against the revolving stock with sufficient pressure to 
force the soft cold-rolled steel into every irregularity of 
the stone’s surface. ; 

This produces a nicely finished piece of work, which 
is accomplished speedily, also giving extreme rigidity to 
the diamond. 

W. H. Appts. 


Lafayette, Ind. 
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Gage for Testing Connecting- 
Rods 


The accompanying illustration shows a gage for testing 
to see if connecting-rod ends are machined central. It 
is not intended for a refined gage but for the machine 
hand to test his work occasionally. It consists of a piece 
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Gace For TrestiInc ConNnEcTING-Rops 


of flat iron for the body, a needle and a lever of sheet 
metal, a screw for a fulcrum, a bushing fitted to the body 
and a spring. It can be made to magnify any number of 
times, but I consider sixty-fourths magnified to eighths 
good usage. It can be made either fixed or adjustable, as 
desired. 
W. H. Geratuy. 
Milwaukee, Wis. 
B 


Cross Planing a Big Job 


The illustration shows the ¢ross planing of a girder for 
a 40-in. blooming-mill table. The girder is a steel cast- 
ing 18 ft. long and weighs 14,600 lb. It will be noticed 
that the greater part of the weight is carried on an or- 
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Cross 


dinary 4-wheel truck riding on T-rails laid parallel to 
and level with the planer. The truck is connected to the 
platen by rods and turnbuckles and can be adjusted so 
that the wheel flanges do not bind on the rails. It is also 
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braced by pipes placed between the end of the truck and 
the platen so that the car moves in unison with the platen, 
and the work does not hang back at the reversal of the 
stroke. The planer used on this job is a 48-in, Detrick 
& Harvey open-side in the shop of the Cleveland Machine 
& Manufacturing Co. 
Martin J, INGHAM. 
Cleveland, Ohio. 
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Swivel Washers 


In jig and fixture designing it is often found desirable 
to use a swivel washer in the place of the regular plain 
washer and the illustrations show a series of sizes which 
were designed for this purpose. 
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These washers were made up in quantities on the au- 
tomatic screw machine, using screw stock for the ma- 
terials; after being machined on the screw machine they 
were pack-hardened and were then tumbled, which process 
produced as good a surface for the purpose for which they 
were used as if they had been made of carbon steel. 

Cuas, F, ScRIBNER 

Hartford, Conn. 

* 


Left-Handed Stub Pen 


To promote uniformity in the appearance of the prod- 
uct, a large drawing room made the use of a standard 
grade of stub pen obligatory on tracings. A left-hand 
detailer persistently refused to conform to this regulation, 
insisting that he could not use a stub pen, that it caught, 
scratched and threw ink. The engineer in charge insisted 


a 
Right Left 
an blBit FIG.2 


Lerr-HANDED STUB 
PEN 


on a demonstration and a fair test by the “port sider” 
indicated that there was point to his argument. A 
microscopic examination of the pen finally disclosed the 
amazing fact that a stub pen, Fig. 1, is essentially right- 
handed and that such a pen writing smoothly and accept- 
ably in the right hand will operate the very reverse in 
the left hand. This seemed so peculiar that the matter 
was taken up with the manufacturer of the pen in ques- 
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tion and the following extract from his reply is interest- 
ing: 

There are new things to be learned in every business, 
including our own, as we have discovered from yours of re- 
cent date in reference to left-handed stub pens. The condi- 
tion which you mention is one which has never occurred to 
us and which would be possible only with a stub. Ordinary 
pens are evenly ground and can, therefore, be used by either 
a right- or left-handed man. Stub pens are ground for 
right-handed operators. In consulting some of our left- 
handed friends, we find that they have the same trouble of 
which you complain. Frankly, we had never heard of a left- 
handed pen until this letter from you. We are taking up the 
subject with the manufacturing department and believe we 
will be able to offer you later something which left-handed 
penmen may use. 


left-handed tracer grinds his 
and is getting along famously. 
W. M. FLEMING. 


In the meantime, our 
pens as shown in Fig. 2 


Holyoke, Mass. 
* 
A Parallel Clamp 


The accompanying illustration shows a parallel clamp 
which we have found very useful. This clamp can be laid 





Knurled Nut - 
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PARALLEL CLAMPS 


on a table and used the same as a block, as there is no 
projecting screw on the bottom to interfere. It can be 
opened and closed as fast as other clamps. 
WILLIAM Burz.arr. 
Milwaukee, Wis. 
x“ 


Safety Driver for Expanding 
Mandrels 


The accompanying illustration shows a safety driver 
which has eliminated another danger. The driver is made 
of a steel forging, finished all over, and case-hardened. 
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Sarety Driver FoR EXPANDING 
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The male end, 3 in. diameter by 1% in. high, fits into a 
corresponding counterbore in the faceplate and centers 
the driver, while the two studs hold it to the faceplate, 
over the live center. The bore is machined 25 in. diam- 
eter, excepting the part forming the key, which is 7% in. 
wide by % in. high by 11% in. long. 

The mandrels which are carried in the lathe centers are 
of the 4-strip expansion type, 24 in. long by 24% in. 
diameter at the large end. They have a keyseat cut in 
the large end, % in. wide by % in. deep by 2% in. long. 
This allows a clearance of +g in. between the mandrel and 
the driver, and also between the keyseat and key; the 
Several of these driv- 
They are in 
and 


clearance allows the center to seat. 
ers, at high speed, are in daily operation. 
almost perfect balance, serve as guides in placing 
taking the mandrel from the lathe and, not having any 
projections, are safe. 
EpWIN CHAPMAN. 
Catasauqua, Penn. 


i 


Press Attachment for a Screw 
Machine 


A novel and interesting combination of a threading, 
cutoff and bending operation on a Cleveland automatic 
screw machine has been worked out in the plant of the 
De Vilbiss Manufacturing Co., Toledo, Ohio. The fluid 
tube, shown at A, Fig. 1, is used in several styles of atom- 
izers, and had always been bent in a hand tool as a sepa- 
rate operation. This method more or less unsatis- 
factory owing to the difficulty of obtaining perfectly uni- 
form work, which is necessary in the manufacture of an 
instrument of this kind. The bending attachment shown 
not only solved this problem, but eliminated the labor cost 


Was 


of the operation. 

The first engraving shows the complete setup, while 
Figs. 2, 3 and 4 are views of the operation, taken at differ- 
In Fig. 2 a tube has been finished and the 
The tube is next threaded 
by the die C, which is shown only in Fig. 1, and is cut off 


ent stages. 


stock moved out to the stop B. 
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by the tool D. This operation has just been completed 
in Fig. 3. The concave half of the forming die / has been 
moved forward by the cam, and, at the position shown in 
this last engraving, holds the cutoff tube lightly against 
the convex half F. Fig. 4 shows the die in the closed posi- 
tion with the bent tube between the jaws. A reverse mo- 
tion of the jaw EF completes the cycle of operations, and 
releases the tube. The jaw F is attached to the sliding 
block G, which moves backward against the tension of -a 
coil spring to the adjustable stop H. 
EK. A. THANTON. 
Cincinnati, Ohio. 
* 


lubrication of both hoisting and haulage 
and dry conditions, “Coal Age” points out 
ropes should be treated periodically 
This is commonly applied by allow- 


Concerning the 
ropes, under wet 
that steel-wire hoisting 
with boiled linseed oil. 


ing the hoisting rope to run slowly through a wad or bundle 
of waste on which the oil is poured in quantity sufficient for 
the thorough lubrication of the rope. 
for their protection a dope of greater 
ample, a mixture of pine tar with, say yy raw oil. 
ture is boiled at a low heat and applied warm. 
quired not to burn the tar. 


Haulage ropes require 
substance, as, for ex- 
This mix- 
Care is re- 





Fig. 1. Press ATTACHMENT FOR A Screw MACHINE 








Fics, 2-3-4. 


Various STAGES OF THE BENDING OPERATION 
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Discussion of Previous Question 





A Simple Method of Making 
Concave Knurling Tools 


E. 8. Moore’s remarks, on page 812, Vol. 39, on cut- 
ting concave knurling tools, would lead us to believe that 
a more or less accurate V-knur! is procurable as a result 
of the method described. 

As a matter of fact, the friction of the cutter blank 
against the holder, while it is in process of being hobbed, 
retards its revolution; the result being that an accurate 
impression of the hob is unobtainable unless the blank 
is driven independently. While this is true, it does not 
matter much for fine-pitch knurls. 


FIG.1 
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FIG.2 
A StmpLe Metuop or MAKING CONCAVE KNURL- 
ING TooLs 


A section of the actual form of knurl tooth produced 
is shown at A, Fig. 1, and B shows the thumb-screw 
knurled therewith. 

By making a round shank on the blank holder, as at 
A, Fig. 2, and holding it between two concave clamping 
members B, the holder can be turned about its axis. This 
allows the grooves to be cut at an angle, as at C, Fig. 1. 

When held at an angle, the degree of concavity of the 
cutter face will be lessened proportionately. It is a sim- 
ple matter to make flat-faced cutters, with the direction 
of groovivg either parallel to the axis of the cutter, or 
otherwise by changing the height of the blank with rela- 
tion to the hob a number of times, each time feeding just 
sufficiently for the hob teeth to cut their full depth, and 
no more. 

H. K. ScHOLEFELD. 
Kailua, Kona, Hawaii. 


Writing a Successful Letter 
of Application 


On page 1087 of Vol. 39 is an article by Charles Down- 
ton regarding letters of application received by his firm. 
As I have answered at least 50 advertisements in the last 
eight vears and can count on my fingers all the replies I 
have received either favorable or the reverse, I don’t think 
that cause for comment is all one-sided. 

In my own case I have answered only such ads as from 
the limited information given, my own best judgment told 
me I was, by both education and experience fitted to fill 
to the mutual advantage of both parties, but I have always 





felt a great deal as a salesman would feel if a customer 
came to him and said, “I want a shirt.” Wouldn’t the 
salesman be at a loss to know whether a dress shirt, night- 
shirt, or working shirt was required ? 

Candidly I think that few men can write a good letter 
of application even when they are fully informed as to 
what is required, because the average good mechanic is in 
the first place rather limited as to vocabulary, second, he 
is not over familiar with the rules of letter writing, and in 
the third place he is quite apt to be a poor penman. 

In one case in mind I am egotistical enough to believe 
that I could have handled the position advertised as well 
as the man who beat me out, and in a number of cases I 
know that I could have done better, because the lucky 
man has told me personally that he had made good on his 
nerve alone, which goes to show that sometimes ability 
to write a letter is more useful than mechanical skill. 

Then again in one place I obtained a position from an 
“ad” where as far as the “ad” itself was concerned I was 
the man for the place. I found out, however, on reporting 
for work that I was, in my own estimation, unfitted for the 
work, yet I worked for the firm two years and at the best 
salary I ever drew; which all goes to show in the words 
of the old saying, “Things are seldom what they seem.” 


A. Reap. 
Buffalo, N. Y. 
% 
Nothing Mysterious in 
Mechanics 


The article on page 1088, Vol. 39, by Sidney R. Cooper 
on a new supply of oil being tried and found successful 
in overcoming trouble with the nickel-steel bolts, leads me 
to suggest the following, especially for nickel and tool 
steel. 

Obtain a good grade of mineral lard oil, fill the machine 
and add about 1 pint of powdered sulphur to every 4 gal. 
of oil, stir this thoroughly until well mixed and the re- 
sults will be surprising as to the free cutting and smooth 
finish obtained. 

[ had a ¥y-in. screw of the fillister-head type set up on 
an automatic machine; this screw was 134 in. under the 
head and the thread was 114 in long, and was required 
to be a good, smooth, full thread. I had a good spring 
die working for a day and the thread began to tear at the 
top and become very rough. The operator wanted to 
change dies but I told him to put in the mixture of sul- 
phur and oil. After putting this mixture in the machine, 
we found that not only did the die cut a better thread than 
when new, but all of the tools gave a nice smooth, bright 
finish to the work, which surprised everyone connected 
with the job. The action of the sulphur prevents the 
chips from welding to the cutting edge of the tools and 
is the same on machine steel as on nickel and tool steel. 
The sulphur does not injure the bearings of the machine. 

R. M. Benner. 

Pottstown, Penn. 
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Machine-Tool-Building Area of the 
United States 


The map shows the location of shops in the United 
States engaged in building machine tools, small tools, 
machinists’ tools and machine-tool appurtenances, such 
as chucks, vises and the like. 

There are 570 such shops represented by the dots on 
the map and a glance is sufficient to give a comprehen- 
sive idea of the manner in which these establishments are 
concentrated in a few states. While most of our read- 
ers are familiar with the principal machine-tool centers 
and with the states in which the shops in this line are 
most conspicuous, we doubt if many of them have a full 
appreciation of the relatively small geographical area in 
which the tool-building industry as a whole is carried 


on. 
This area, 
rectangle, 


which we may well call the “machine-tool 
comprises only one-tenth of the total area of 
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the United States. This section is brought out clearly 
by the untinted portion of the map, which, as repre- 
sented, includes 13 states and portions of half a dozen 
others, 

Of the 570 shops indicated on the map, 117, or almost 
one-fifth of the total, are located in Ohio; Massachusetts 
comes next with 98; then Connecticut with 66; Pennsyl- 
vania with 60; New York with 57, and Illinois with 42: 
the total for the six states being 440 shops, or four- 
fifths of the whole number. 

Of the remaining 130 establishments exactly one-half 
the number, that is to say, 65 shops, are located in the 
three states of Michigan, Rhode Island and New Jersey 

There are, of course, a few machine-tool shops not in- 
dicated on the map, but these are so widely scattered that 
it has been impracticable to show them. 
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The youngest and most inexperienced contributor to 
the technical press believes that it is dishonest to attempt 
to sell the same material to two or more journals. 

A recent incident tends to show that while this view- 
point may be honest, it is inefficient. As this issue goes 
to press the Efficiency Society is holding its annual meet- 
ing in New York City. Under date of Jan. 17 we re- 
ceived a copy of a circular letter signed by Lenore Hal- 
stead, secretary for research of this society, announcing 
this meeting and saying: 

If you would find the “Proceedings” good copy for your 
publication, will you kindly let us hear from you within a 
week? 

We shall be glad to have you publish the “Proceedings” 


as a whole or by individual address. The rate is commensur- 
able with the character of the copy. 

A request for these commensurable rates brought the 
fullowing reply, signed by the same person. 

I have your letter of Jan. 19 with reference to the “Pro- 
ceedings” of our forthcoming annual meeting. We shall be 
pleased to let you have a complete set of addresses for $25, 
or individual papers at $5 apiece. 

We shall be pleased to have the 
publish this matter. 


The AmericAN MAcHINIsT was not the only technical 
journal that received the first offer. 

Those who insist that efficiency is something intensely 
new can support their opinion by pointing with glee to a 
secretary of research searching for money, and a would-be 
national scientific society trying to peddle its proceedings 
to technical journals at $5 apiece. 

w 


Of Importance to Machinery 


Manufacturers 

Early next year, 1915, information will be collected for 
the next census of manufactures. This information will 
be based upon this year’s business—the business of 1914. 
It is of importance to machinery manufacturers to antici- 
pate a little the answers that will have to be prepared, so 
that reliable information will be in easily available form 
when the census office begins its work of investigation. 

There has been much criticism of the last census taken 
in 1910 and applying to the year 1909. In fact, some of 
the statistics collected at that time have never been made 
public because of the belief that they were essentially in- 
accurate. One cause for this condition was the attitude 
of the manufacturers themselves. 

Manufacturers should realize that the United States 
Government is spending an enormous sum of money to 
collect and tabulate this census information with the 
purpose of making it of advantage to the manufacturers 
themselves. Thus, self-interest counsels that each manu- 
facturer should supply the asked-for information in the 
best and most reliable fashion possible. 

The attitude of the present director of the census, Mr. 
Harris, is one of codperation with American manufac- 
turers. The work of preparing the questions for next 
year’s census is actively in progress. A part of this work 
has been a series of conferences in important manufac- 


“American Machinist” 


turing cities of this country, at which representatives of 
manufacturers’ associations have been asked to appear, ex- 
press their opinions of the last census, and point out how 
the work soon to be taken up can be modified to make 
the result, first, more reliable, and second, of greater value 


when finally compiled and published. Thus the attitude 
is one of codperation, to aid American manufacturers, 
instead of that of the bureaucratic statistician, whose end 
and aim is merely the gathering together of a mass of 
figures. 

In order that the information collected this year may 
be directly comparable with that collected in years gone 
by, it is essential that the general questions be asked in 
the same form. However, in connection with wages, an 
important suggestion has been made, with every expecta- 
tion that it will be adopted. This is to insert a question 
in the general schedule to bring out the methods of wage 
payment in use in the United States. This question is 
intended to be framed, asking for the number of salaried 
employees who are paid straight salaries and the number 
paid a salary plus a bonus of some form. Also to divide 
wage earners into those who are paid day wages, wages 
based on straight piecework, and wages which include 
some extra remuneration, as premium, bonus, or profit 
sharing. 

This information, once collected, will show the spread 
and extent of modern management methods in the in- 
dustries of this country. A common feature of all these 
systems is some stimulative method of paying wages. 

We have mentioned that some of the information col- 
lected five years ago has never been made public. This 
is true of the metal-working industry. At the present 
time there is some question as to whether this supple- 
mentary schedule will be made use of next year. It will 
be most unfortunate if it is dropped. One of the import- 
ant industries of our country is the building of metal- 
working machinery. We urge upon all readers of this 
editorial to write to Director Harris, of the Census Bu- 
reau, at Washington, asking him to include, in the cen- 
sus of manufactures to be taken next year, the supple- 
mentary schedule dealing with metal-working machinery. 
An earnest expression of opinion, showing that this in- 
formation is desired, will, we believe, be sufficient to re- 
tain this schedule. 

M 
Special Tool Designing 


There is a wider field for the development of personal 
ingenuity and a better opportunity for advancement in 
the designing of jigs, fixtures and special tools than is 
generally supposed. 

That section of the toolroom or drawing office devoted 
to the originating and laying out of special fixtures and 
other tools is responsible for the solution of many of the 
most interesting and intricate problems arising in modern 
manufacture. The department referred to oftentimes in- 
fluences manufacturing costs to such an extent that its 
method of attacking a given problem may be said to deter- 
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mine absolutely whether the production of a certain line 
of work is to be done at a profit, or at a net loss. 

In no branch of the machine business can a detailed 
knowledge of shop practice be applied to greater advantage 
than right here in the tool-designing department. This 
knowledge, which can hardly be obtained satisfactorily 
by other than a thorough shop experience must necessarily 
cover speeds and feeds for cutting tools, drills, milling cut- 
ters, and so on; conventional methods of presenting the 
work to the tools, on all classes of machines; methods of 
supporting and fastening the work to resist tool pressures 
and prevent distortion, and a host of other points all 
affecting quantity and quality of production. 

The successful tool designer must be conversant with 
and regularly apply the principle that small parts to be 
machined economically must be handled in jigs and fix- 
tures so constructed as to admit and release the work with 
a minimum of time loss; at the same time all locating and 
clamping devices must be designed to perform their func- 
tions perfectly in order that work free from inaccuracies 
may be obtained; and jigs of all sizes must have ample 
provision for keeping work and tools unobstructed by 
chips. Where medium-sized or heavy work is to be jigged 
and where the operations on the piece, once in the jig, 
will require some little time, extreme rapidity in clamping 
and releasing the work is relatively unimportant, but 
accuracy of location and security of holding devices are 
still essential factors. 

Details peculiar to each and every class of fixture and 
operation have to be worked out and many devices espe- 
cially developed to suit the work in hand. The broader 
the shop experience of the tool designer the more satisfac- 
torily can he take care of these problems as they arise. 

While there are several branches of shop work from 
which ambitious men might consistently graduate into 
the ranks of the special tool designer, perhaps the oppor- 
tunity for such advancement lies closest to the progressive 
tool maker and job foreman. Both of these classes of men, 
because of their daily occupation and observation, should, 
with additional training over the drawing board, be 
eminently fitted for the occupation of tool designing. 
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Two Kinds of Executive 


We take this opportunity of pointing out one lesson to 
be learned from the operations of the master mind which 
has built the Panama Canal; a lesson for executives and 
assistants alike. 

Colonel Goethals authorized the following statement as 
to one of the canal commissioners, Colonel Hodgés: 
“Charged with the solution of the most important engi- 
neering problems of the canal, it can be truthfully said 
of him that the canal could not have been built without 
him.”* 

And in a statement as to the value of the services of 
another of the commissioners, Civil Engineer Rousseau, 
“he has been as indispensable to me as Colonel Hodges.”’* 

All who have been privileged to observe the organization 
of the force on the isthmus and the work it has done agree 
as to the loyalty, zeal, devotion and spirit of assistants 
and employees. ‘These authorized statements give us an 
idea of how this esprit—for the lack of a better general 
term—was fostered. 





*The Panama Gateway, Joseph Bucklin Bishop. 
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The really “big” man, the successful executive and 
administrator, parcels out the work to his assistants, gives 
them supremacy in their respective fields, and backs them 
up; when they succeed he publicly gives them the credit 
for doing the work, literally advertising them, their work, 
and their capabilities. 

Upon analysis of the results of this policy it must be 
evident that the greater renown attaches to his name; for 
it is he who has selected these assistants, judged their 
worth, trained them, directed their efforts, inspired them 
and controlled them. When he praises the deserving as- 
sistant, he, perhaps unconsciously, but none the less effec- 
tively, shows evidence of his own sagacity and ability, and 
he shows his caliber. 

It is the small-minded executive who fears to boast of 
his fine assistants lest to them should go the credit for 
achievement; he aggrandizes to himself the credit for 
their work. His assistants, as a rule—and not unnatur- 
ally, we think, nor without justification—are on the look- 
out for another field; rather than for opportunity to do 
more where they are; their full capacities are not devel- 
oped ; their spirit is repressed, rather than fostered. It is 
this sort of executive who “uses” assistants, and “drops” 
them. 

The broad-minded executive develops his good men, 
works them into positions of increasing responsibility and 
opportunity, and is in turn carried by them to successes 
unattainable without their assistance. They work for 
him better than they know how. 

* 


Catalog and Letter Sizes 


It is always dangerous to suggest new sizes for catalogs, 
and it is not a gracious task to cite objections to the pre- 
vailing standards, even though they are not universally 
adopted. As has been remarked so many times, almost 
any standard is better than no standard, when it comes to 
the convenience of filing catalogs and similar literature for 
future use. 

The main difficulty at present seems to be with the 
9x12-in. standard, as this is a little too large to be easily 
handled in the usual letter file, on account of the stand- 
ard letter sheet having been adopted as 814x11 in. 

Another and perhaps more serious objection is the 
mailing and filing of specifications or blueprints and 
letters at the same time. If all were the same size, or a 
multiple of the standard letter sheet, this difficulty might 
be easily overcome. 

So much business is now done by correspondence that 
the filing of letters and printed matter together has be- 
come an important item. Specifications, blueprints and 
other data must be filed for convenient reference, which 
is not always possible in the cabinets provided for letter 
filing. 

If we adhere to the 9x12-in. standard for catalog or 
circular pages and adopt similar sizes for blueprints and 
drawings, these are just enough larger than the standard 
letter sheets to be a decided nuisance in either mailing or 
filing. It would be a decided convenience in many lines 
of business if either the standard catalog were reduced to 
the letter sheet, or the standard letter sheet increased to 
9x12-in., the former change seeming to have more advan- 
tages than the latter. In that case folders and blueprints 
could be 81x11, 11x17, or 17x22 in., and fold so as to go 
in the regular long letter envelope. 
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Shop Equipment News 


Radial Drilling Machine 


The illustration shows a 3-ft. heavy-duty box-column 
radial drilling machine, recently developed by the Fos- 
dick Machine Tool Co., Cincinnati, Ohio. 

In the main this machine closely follows the regulation 
type manufactured by this company and previously de- 
scribed in these columns. For heavy drilling or tapping 
in steel an oil channel is cast around the base; this 
drains into a large reservoir under the column where a 
pump and piping may be attached. For the smaller steel 
drilling and tapping operations, a channel has been pro- 
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RapriAL Drittinag MACHINE 


vided for the table which drains to one corner under 
which any receptacle for the lubricant may be placed, 
thus avoiding the use of a pump and return piping. 

The column is a heavy one-piece box-section, internally 
ribbed, and the arm is of pipe and beam section. This 
construction is designed to enable the long saddle bear- 
ing to be securely gibbed to the wide, flat face of the 
column and thus avoid sagging of the arm. It also pro- 
vides means for taking up wear and brings the binder 
levers up close to the operator. 

The elevating screw which raises and lowers the arm 
is suspended on a ball bearing. Safety trips for both ex- 
tremes are provided. The tapping reverse frictions are 
instantly adjusted for any amount of wear from outside 
the enclosure in which the gears run in oil. The back 
gears are on the head, giving three changes with one 
lever without stopping the machine. 


iT vr 


There are five changes of feed made by a single lever 
without stopping. The speed box provides six changes 
with a single lever, which is secured by,a latch to prevent 
chattering. A positive overtake keeps the machine run- 
ning at a reduced speed to avoid shock when making 
changes. 

Although the machine is termed a 3-ft. radial, the 
maximum distance from the spindle to the column at the 
base is 39 in., and between the spindle and the base, 52 
in. Motor drive may be added without a special base or 
speed box. 


Heavy Vertical Drilling Machine 


The halftone shows a machine built by Baker Brothers 
Foundry & Machine Works, Toledo, Ohio. In this ma- 
chine the six speeds from 92.5 to 500 r.p.m. are obtained 
by means of sliding gears without the use of idlers. The 
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Heavy VertTicaAL DritLinc MACHINE 


spindle has a vertical travel of 16 in., and has 12 changes 
of feed from 0.006 to 0.032 in. per revolution by means of 
a dive-key and slip gears. The plain table over all is 
24x29 in. The compound table is provided with in and 
out and cross-movements by screws provided with mi- 
crometer collars. It is 16x36 in. over all, and has 16 in. 
vertical travel. The machine will drill to the center of a 
241%-in. circle and is driven by a 10-hp. motor, or can be 
belted direct from the line shaft. 
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Safety Shaft Coupling 


The illustration shows a safety self-keying shaft coup- 
ling, recently developed by the Thomas Coupling Co., 
Warren, Penn., and made in two sizes for shafts from 1,%% 
to 242 and 3 to 6 in., respectively. 
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SAFETY SHAFT COUPLING 


It consists of a round iron or steel casting, through 
which a hole is bored lengthwise to accommodate the ends 
of the shafts to be coupled. Lengthwise through the bore 
a clearance space is milled which allows for two bearing 
spaces the entire length of the coupling. At the side of 
the coupling and transverse to the bore are the key holes, 
accurately laid out and drilled, entering a portion of the 
bore. In these small side holes cupped-end tool-steel pins 
are forced to a drive fit. These pins are easily driven 
with an ordinary hammer, cutting away the portion of the 
shaft which extends above the bed of the pin, thus lock- 
ing the shaft both ways and eliminating the necessity of 
keyseating the shafting. It will be noted that this type 
of coupling is devoid of projecting parts of any kind. 


Mechanical Intermittent Motion 


The illustrations show a spiral cam and roll plate, de- 
signed to transmit an intermittent motion to a dial, and 
is claimed to run at a speed of 350 r.p.m. without jar or 
vibration. 

The curve in the cam is of a design calculated to start 
slowly and gradually increase the speed and then slow 
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Fra. 1. MECHANICAL INTERMITTENT Motion Fa. 2 


down before coming to a rest. In Fig. 1 the roll plate is 
shown at rest while the second illustration shows the cam 
in the act of revolving the plate. 

The cam has spiral grooves cut in it, the length and 
curve of which determine the time required to turn the 
dial, and the period of rest. These can be varied for 


any desired results. The grooves engage with the rolls 
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in the plate and revolve the latter. Any number of stops 
can be arranged according to the spacing and number of 
rolls. The part of the machine or dial to receive the inter- 
mittent motion is fastened to the same shaft on which the 
roll plate is fastened and the design is such that the dial 
is locked in every position. 

This motion is a recent development of the Horvath 
Manufacturing Co., 190 Hague Ave., Detroit, Mich. 


Pneumatic Cleaning Gun 


The cleaning device shown requires little explanation. 
The outfit consists of the gun, one long and one short, 
flexible copper tube, and a length of hose with connec- 
tions attached for air lines. The tube may be bent into 
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PNEUMATIC CLEANING GUN 


any shape desired to get the blast at the exact point, 
which might be otherwise inaccessible. This device is a 
recent product of the G. H. Dyer Co., 39 Piedmont St., 
Boston, Mass. 

% 


Four-Spindle Horizontal Drill- 
ing and Tapping Machine 


The four-spindle horizontal drilling and tapping ma- 
chine shown is a recent model of the Langelier Manu- 
facturing Co., Providence, R. I., designed for drilling and 
counterboring or for tapping in one operation four holes 
simultaneously from both sides, It is also built with a 
greater or lesser number of spindles and in different sizes. 
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Four-SpinpLte Drintinc AND TAPPING MACHINE 


The two heads at each end of the machine may be set 
out until the ends of the spindles opposite each cther are 
1814 in. apart and may also be brought within 8% in. of 
each other. The forward spindle at each end of the ma- 
chine may be adjusted at any distance from 144 in. up 
to 314 in. from the center line of the rear spindle by a 


cross-slide screw. Each head is mounted separately on 
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finished and gibbed saddles interconnected to feed and 
withdraw the two heads at each end of the machine as a 
unit by manipulating but a single hand lever; positive 
adjustable stops are provided for controlling the move- 
ment of the saddle. 

The spindles have No. 1 Morse taper and to each is 
keyed a hard phosphor-bronze spiral gear positively 
driven by a steel driver mounted at right-angles to the 
spindles on cross-shafts driven from the main horizontal 
shaft at the rear through another right-angle spiral drive. 
Forward and backward drilling and tapping thrusts are 
taken on hard phosphor-bronze and _hardened-steel 
thrust washers, and means of taking up end play are 
provided. For driving drills and taps, the machine is op- 
erated by tight and loose pulleys 10 in. in diameter, 
grooved for 34-in. round belts, which are mounted to the 
left-hand end of the main horizontal shaft. 

When tapping, the spindles are driven during the feed- 
ing of the taps by the pulleys at the left-hand end, but 
when the proper depth has been reached by the taps and 
they have reached their positive hole-devth stops provided, 
the tap holders unclutch and the operator shifts the tap- 
feed driving belt by hand from the tight to the loose pul- 
levs. This simultaneously shifts the tapping-reverse driv- 
ing belt over from the loose to the tight pulleys at the 
right-hand end, thus reversing the machine and backing 
the taps out of the holes at the same time from both 
sides of the work. The change of speed and direction 
is obtained by the use of accelerating gears interposed 
between the jackshaft and the main horizontal driving 
shaft at the rear of the machine. 

The height from finished top of the fixture platen on 
the machine bed to the horizontal center line of the spin- 
dles is 534 in. The machine occupies a floor space of 
24x60 in., and weighs 1750 |b. 


Baird Time Recorders 


Three time recorders, manufactured by the Baird 
Equipment Co., Chicago, are shown in the accompanying 
engraving. The one at the left, known as the Baird No. 
73 Combination Arrograph, is the latest addition to the 
line. This model has two imprinting levers, the upper 
one termed the “finish” and the lower the “start.” 

In using this instrument for the recording of work- 
men’s time, the card is placed between guides on the top 
plate, and the “start” lever pressed. The card is then 
laid aside until the job is done, when it is again in- 
serted and the “finish” lever pressed. The exact time 
that has elapsed may then be easily read 
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High-Speed Hacksaw 


In the high-speed hacksaw shown the cut is made on 
the draw stroke and the blade lifts on the return; there 
is a graduated feed wheel on the side near the top of the 
machine, by which the pressure on the saw blade can be 
varied. 

The vise is of the quick-acting type and the blade may 
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Ilicgh-Sprep Hacksaw 
be tilted to right or left at either end by adjusting a 
fastener at either end of the frame. The hand- 
wheel shown at the end of the connecting-rod can be 
used to shift the saw frame either forward or backward 
to bring into use the entire blade or any particular por- 
tion of it. 
An oil pump of the plunger type is provided and is sub- 
merged in the oil in the tank at the rear of the machine. 
This machine has a capacity for 6-in.sq. bars, and is 
the latest addition to the line made by the Armstrong- 
Blum Manufacturing Co., Chicago, Il. 


saw 





from a numbered dial, which the press- | 
ing of the levers has stamped on the | 
card. An arrow on the edge of the dial 
indicates the time. An arrow directly 
above the date line points to the exact 
time the card was first inserted. 

This and other models are arranged 
to be used for employees’ weekly cards, 
daily job-ticket cards, single, three- or 
seven-day job cards, or as a watchman’s 
time detector, as well as for numerous 
other similar uses. 
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Punch and Shear 


This punch and shear carries two 
The inner pair of shear 
work 





set of blades. 
blades, arranged for 
which, of course, requires more power, 
will handle flat bars 5x*4 in. The 
outer pair of shear blades is not as 
long as the inner pair and, owing to 
the disposal of the levers is less power- 
ful. It will handle flat bars up to 
3x14 in. The punch has a capacity 
for a 1%4-in. hole through 4-in. iron. 
The machine is operated by a 3-ft. 
lever, and the jaws are automatically 
A short-joint 


larger 


opened after each cut. 
construction in the blades is aimed to 
distribute the pressure evenly from 
the point to the heel of the blade. 

The machine weighs 435 lb., and is 
a recent product of the J. W. Grace 
Co., Burlington, Vt. 

& 


Circular PocKet Slide Rule 
The illustration shows a circular type of slide rule de- 
signed primarily for performing the operations of multi- 
plying, dividing and extracting the square and cube root. 
It is claimed to be equivalent to three-place logarithms 
in precision. It is provided either with direct scale for 
multiplication, division and square root, with the inverted 
scale and an auxiliary scale for cube root, or with the 
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PUNCH AND 
SHEAR 


two scales combined. 
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Pocket Crrcutar Sipe RULE 


The rule consists essentially of two disks of different 
diameters, arranged to rotate relatively to each other 
about a common center. Along the edge of the smaller 
disk are graduations numbered from 1 to 10. Adjacent 
to these on the larger disk are like graduations and num- 
bering. A transparent radial arm with a hairline is pro- 
vided, capable of rotating independently of either disk. 
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The rule is of pocket size, 234 in. diameter, and is a 
recent product of Lucien E. Picolet, 19 South Ninth St.. 
Philadelphia, Penn. 


Safety Hollow Setscrew 
The safety hollow setscrew shown is made with either 
the square or hexagonal hole in a large variety of diam- 
eters and lengths. 





These screws are made of steel, 
heat-treated to secure uniform hard- 
ness and toughness. The screw is 


a recent product of the Standard 
Pressed Steel Co., Philadelphia, 


Penn., and while designed primarily 
for use in connection with their “Hal- 
lowell” cold-rolled steel safety set- 
collar, is adapted for general service. 
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The safety feature of this type of set 
screw is sufficiently well known to re- 
quire no explanation. 

Machining: Automobile Spiders 


By Grorce H. THomas 


Ho.iow Set- 
SCREW 


The illustration shows a good method of handling parts 
that require to be indexed for the operations on them. 
The part shown at A is the spider of a differential gear. 
Turning these on centers does not prove satisfactory, for 























MACHINING AUTOMOBILE SPIDERS 


the four arms are not produced at right angles. In the 
place of the turret head of the lathe is fitted the plate B; 
this fixture has a ratchet and pawl mechanism as shown. 
The housing C holds bushings which guide a hollow mill 
D carried on the spindle of the machine; the housing is 
fastened to the plate B and the work is mounted inside, 
centering over the stud EF and located by the pin hole 
in the work. The slip washer F allows the spider to be 
slipped over the handle. For the finish operation the 
plug @ aligns the piece, thus producing an accurate re- 
sult. 
% 


A series of tests conducted by two German chemists has 
led them to the conclusion that in painting machinery to 
afford protection to the iron and steel surfaces, one coat of 
paint is preferable to two or three, inasmuch as the single 
coat is more elastic and less liable to crack or peel off. 
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Development of Young Men for 
Railroad Work 


By G. M. 


SYNOPSIS—A plain statement regarding the lack of 
apprentices and trained men in railway shops. It also 
deals with the troubles of higher officials and shows the 
loss to the railroads and to the country caused by not 
recognizing ability and leaving them unhampered by 
petty details. Higher salaries in England. 

i) 

My subject is the “Development of young men for rail- 
road service.” ‘To this should be added the same words 
in reverse order—“Development of railroad service for 
young men.” I desire to present these two principles. 
If the best people of any kind are wanted anywhere the 
surroundings must be made attractive and kept so. Ask 
yourselves what are the inducements for your son to go 
into railroad service. Do you wish him to go into it? 
Are you doing what you may to make it attractive for 
him? Are you doing the right thing by the young men 
you now have in service? If you were to start over again, 
as a young man would you take up railroad work? These 
are pertinent questions, all of which will be readily and 
satisfactorily answered when the complete significance 
of the word training is understood and its principle is 
grasped and acted upon by the management of railroads. 

It is impossible to understand how the railroads of this 
country could have so shamefully neglected apprenticeship 
as they have done. This is the industrial equivalent of 
ceasing to propagate the human race, and leaving the 
earth to beasts and vegetation. It will leave the mechan- 
ical trades to those who have been properly called “wreck- 
ers and rag-time mechanics.” You are paying a ruinous 
price for this neglect today, with worse to come if 
you do not wake up to the situation facing you. The few 
roads which are alive to it are like the taper light you 
carry in the Roman catacombs, which makes the darkness 
the more impressive. What is a paltry group of 2500 
boys provided with modern apprenticeship among 1,700,- 
000 men on our railroads? And yet you all take appren- 
tices and solemnly swear that you will faithfully teach 
them the trades of your shops. You do not do it. You 
are actually dishonest with the boys. You do not even 
provide means of selecting them or of ascertaining 
whether or not they are adapted to the work you have un- 
dertaken to teach them. When they have served their 
time, if you give them full mechanics’ wages you do it 
too late or too grudgingly and you promptly and properly 
lose the boys. The management then concludes that ap- 
prenticeship is a failure and it lapses into a dead letter. 
Not until self-preservation compels you will you give to 
the training of youth its proper place. 


SYSTEMATIC RECRUITING AND TRAINING 


In most of the departments of the railroads there is 
no systematic recruiting whatever. It is not too much to 
say that the situation of the railroads today would be 
almost a happy one if the young recruits of all depart- 
ments had been carefully selected and consistently trained 





*Delivered before the New England Railroad Club. 
tChief engineer, Railroad Dept., Jos T. Ryerson & Son. 





BasForpDt 


as they ought to have been during the generation that is 
now about to hand its responsibilities to that which is to 
follow. What sort of a legacy is it handing down? It 
would be well for railroad managements to see whither 
they are tending, for this is a question for managements 
to decide. Materials, methods and engineering receive 
incessant attention, while the recruiting and training of 
men are all but forgotten. 

What training does the shop man receive today? What 
do the fireman, the engineer, the roundhouse man, the 
dispatcher, the yard man, the clerk, and all the rest re- 
ceive? I recently asked a railroad official how, in the 
absence of apprenticeship, he trained machinists. He 
replied—“We make them overnight from anything with 
two hands that comes along.” It is no wonder that diffi- 
culty is found to put up a crosshead fit for a piston rod 
properly, or even to take one down without injuring it. 
It is no wonder that our locomotives carry around tons 
of unnecessary weight, because it is impossible for the 
shops to take advantage of the best engineering design. 
Is it possible for this railroad official to make mechanics 
overnight to take the places of his best men who have gone 
to the automobile industry? It is not and he knows it. 

No matter how efficient or how well managed the me- 
chanical department may be, no matter how well designed 
or how well maintained your locomotives are—the power 
must be used to best advantage and herein lies the field 
of most promise for effective training. It will be far 
easier to induce the mechanical department to attend to 
its work of training than to convince the operating de- 
partment that it is necessary to do its part. Why not 
make common cause of a common problem and work it 
out together? Here is the greatest possible opportunity 
for codperation, for a getting together, for codérdination 
of effort. 

If recruits had been trained in past years these condi- 
tions would not now exist. If railroads had established 
real apprenticeship 20 years ago the motive-power de- 
partment would now be the source of many of the best 
high officials of every road, as it ought to be. This depart- 
ment is overlooked today and largely because of its own 
fault. 

This is the department that brings in the money, be- 
cause the locomotive earns every dollar that comes into 
the treasury. Furthermore, if your power is always ready 
for 100 per cent. service, the rest of the operating problem 
is relatively easy. It must also be admitted that round- 
house, shop and locomotive service offer opportunities 
to prepare most thoroughly and most admirably for oper- 
ating responsibilities. It seems fair to assume that an 
operating officer who first thoroughly understands the 
possibilities and the limitations of locomotive service and 
then acquires operating experience will have certain ad- 
vantages over an operating officer who has grown up only 
in the operating line from the telegraph key or from train 
or yard service. To illustrate—a general superintendent 
who had sometime been a roundhouse foreman would fully 
understand what it means and what it costs for a dise 
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patcher to hold locomotives in the yard, sending. them to 
the ashpit and roundhouse in bunches when he could send 
them directly from their trains and one at a time. An 
operating officer who had fired a locomotive would not per- 
mit of locating a side-track switch, or a water tank at the 
fcot of a grade. If dispatchers, or the men they report 
io, knew from experience what a locomotive can preperly 
be called upon to do they would hesitate to put two or 
three too many cars on trains, overloading the power to 
the detriment of the service; yet there would be 2s many 
cars as the engine ought to haul. 


MAKE A ForeEMANSHIP WortH WHILE 


We often hear how difficult it is to find foremen of high 
quality for various shops. Apprenticeship is the remedy, 
but not until foremanship is understood, not until the 
foreman is paid at least as much as an active pieceworker 
in the shop. Foremanship does not attract the best shop 
men today. 

Someone asks what apprenticeship should be. The ap- 
prentice problem is very simple. For the shop it should 
be the old-time apprenticeship brought down to date, 
changed and improved to meet present conditions. Sev- 
eral essentials must be provided. 

First is the training of the hand, eye and judgment in 
the shop by men who have no other duties. The course 
should be short, active and thorough to render the boys 
good, quick, accurate and intelligent workmen, and good 
citizens, in the shortest possible time. Three years of in- 
tensive training is sufficient for the course itself. The 
shop training must replace the “master” of the past by a 
bright shop instructor who will personally teach the pro- 
cesses of the trade he himself commands and who will 
see to it that the boys of other trades are properly and 
consistently taught by competent men and methods. The 
boys must be taught direct and correct methods and they 
must understand the value of time and material. This 
part of the subject merits a paper by itself. 

Second is mental training coincident with the manual 
development. This means night schools or day schools 
conducted by men who understand the shops and who can 
show the boys how to educate themselves. These schools 
are to unfold the reasons for everything done in the shop 
and to lead the boys to look back at preceding processes 
and ahead to the processes which are to follow and to en- 
able them to understand the materials, processes and 
forces with which they are dealing and to conduct their 
work without waste of energy, of time, or of material. 
Kew men in the shop think of the cost of the work they 
do. If they did they would effect great savings. This is 
an important part of the school work. Boys in a year may 
know many things that their foreman required many 
years to learn and which some foremen have never learned. 
For instance, our boiler-shop apprentice will know how to 
design boiler seams. I know of a capable foreman who 
recently reduced the strength of a joint below safe limits 
believing that by putting in a surplus of rivets he had 
made a strong repair job. 

Third and most important is the personal responsibility 
over the boys centering in one man, the apprentice super- 
visor, whose duty is to know and understand them. He 
must know the boys intimately, thoroughly understanding 
their capabilities and their personalities. He must know 
them better than parents usually know their boys and be 
able to guide them in all the affairs of young manhood. 
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He must know them well enough to guide them into the 
right work, and he must have natural ability as an edu- 
cator, so that he can deal with each personality in accord- 
ance with its peculiar needs and its own peculiar possibili- 
ties. This man must know the essentials of the makeup 
of a machinist, boiler maker, pipe fitter, millwright, pat- 
tern maker, carpenter, fireman, clerk and all the rest. 
With this knowledge and with great care he must help 
the boys select their work and guide them in such changes 
as may be necessary. He must be able to adjust misfits 
which are sure to be found and must interest all the fore- 
men in the boys. He must also be a man of high moral 
character, one with a personality that will enable him to 
influence the boys and lead them to be honorable, upright 
men. He must have that enthusiasm that makes work of 
any kind successful. He must reveal to the lads their 
duty to themselves and to the country. A good citizen is 
likely to be a good workman, and a good workman is likely 
to be a good citizen. You will say that these specifications 
are very severe and that it is difficult to find such men. 
The answer is that the fact that it is so difficult to find 
such men in itself reveals the weakness of present meth- 
ods and the need for an awakening. The man who can do 
such work properly and who can exert this influence con- 
tinuously will prove to be one of the most important 
subordinate officials of the whole railroad organization. 
A few such men are available and more are coming along. 


Wuo Limits THE NUMBER OF APPRENTICES ? 


An objector says: “We can’t afford to play into the 
hands of the unions. Our apprentices joined the unions 
and we fired them.” Life is too short to answer this ex- 
cept to ask whether anybody is seriously attempting to im- 
prove unionism. Some are saying that the labor-union 
agreements limit the number of apprentices. The answer 
is that the railroads should not raise this question until 
they have made proper provision for the number that the 
agreements allow. The quickest way to increase the 
a!lowance is for a labor leader to discover that his son can- 
not be apprenticed because the ranks are full up to the 
l'mit he himself has helped to fix. Someone else is saying 
that it is difficult to secure boys of the right sort in suffi- 
cient ‘umbers. This is completely answered by the roads 
which have taken this subject up with serious intent. 
There is no trouble to find the boys. Someone will add 
that the red tape surrounding the employment of minors 
is so irksome that they cannot afford to put up with it. 
You will be held to account if you allow this to stop you. 
Another will say that small shops cannot properly pro- 
vide for apprentices and that poor roads cannot afford 
apprenticeship. Both objections are absolutely silly, as 
has been proven by experience. You cannot introduce 
anything in any shop or any department that will pav 
as big or as quick returns as will apprenticeship when it 
has the force of the management back of it. After the 
first year the boys pay back to you all you spend on their 
education, or your system is at fault. Let me say again 
that failure to provide apprenticeship is not to be excused 
on any ground whatever. 

Ts your organization qualified to receive and retain ap- 
prentices when through their time? If not, as I have 
endeavored to show, you have « great work to do before 
you begin to talk about training young men for railroad 
service. Do you encourage capable young men and do you 
have automatic means whereby able men will reveal their 
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qualifications for promotion. Do you promote men and 
thereby encourage your subordinates, or do you import 
strangers when you have good places to fill? Progressive 
promotion presents a problem, but until it is solved or 
partially solved it is fruitless to consider recruiting sys- 
tems. The best possible recruiting and training methods 
will fail if recruits, however well trained, are brought up 
against congestion or continual discouragement. 

Your office is not what it should be, neither is your shop 
nor your drawing room if it leads to blind alleys from 
which there is no promotion and no outlook, You must 
find outlets, or the equivalent, for capable men in every 
department. If not outlets then you must find ways in 
which able men may so improve their work that they will 
not cease to grow, expand and become more able, more 
valuable to the company and to themselves. Railroads 
and industrial concerns are not thinking of this today! 

I know many railroad officials. I know few heads cf 
mechanical departments who are happy in their work, 
happy because their problems and conditions are under- 
stood and appreciated, and because they see anything 
but trouble ahead of them. One of the best of them is 
about to quit because he is not understood by his supe- 
riors. Of course, he ought to make himself understood 
as a railroad officer and he is to blame to a large extent 
because of taking too small a view of his own position 
When he goes not only that road but all the roads in the 
country will suffer the loss of the experience, knowledge 
and good judgment that that man spent 24 years to ac- 
cumulate. Where will that road look for his successor? 
That management will follow the usual custom and seek 
a man who will be a stranger to the management, the men 
and to the conditions of the road. 

This motive-power officer told me that he was sick of 
being considered as a necessary evil. He was tired of un- 
intelligent “rawhiding.” He was tired of trying to edu- 
cate the chief clerk of the general manager in locomotive 
matters. He told me he had written the equivalent of a 
library of books constituting a liberal education in loco- 
motive design, maintenance and operation in answer to 
the proverbial “Please explain” letters of this chief clerk. 
He was tired of having the management ignore him and 
of having questions involving his department decided by 
men who did not understand the department and who 
would not take the trouble to consult him. Do you biame 
him? There are many others who feel as he does. 


Hieu SALARIES ON ENGLISH Roaps 


We must take a leaf from the book of English roads. 
English motive-power men do not quit as ours do to 
double their salaries in the service of industrial concerns, 
in positions where they are not worried to death by 
troubles that they know how to pre- 
vent, but are not allowed to guard 
against. On the larger English roads 
the chief mechanical officers receive 
salaries approximately twice as large 
as the largest in this country. On ‘Ff 
some English roads the chief mechani- +* 
cal superintendents deal not with of- q 
ficers who do not understand them and 
their problems, but with committees \ 
of the directors of the roads. No won- 
der those mechanical! officials remain in 
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the service until relieved upon retirement. No wonder 
subordinate officials are willing to spend their lives hop- 
ing to succeed to such positions. 

Apprenticeship has made good where it has had half a 
chance, and it has had a chance on a few progressive rail- 
roads. It is not a failure. Its value is established beyond 
a question. The only failure has been a lack of backing. 
The only trouble has been in educating the managements 
to what they ought themselves to know to be their duty. 
It is fruitless to start apprenticeship unless the very head 
of the organization plants himself squarely for it, insist- 
ing that everyone get in line and stay there. If he does 
this no subordinate will dare ignore it, simply because he 
is looking only for the things of today. The world will 
not long excuse neglect of apprenticeship and that which 
goes with it, and this applies to every department. A 
great weight must be taken off the mechanical department 
from within and from without. Because years will be re- 
quired to accomplish this there is no time to be lost. 

Not until railroads provide proper methods of recruit- 
ing for all departments and not until adequate methods 
of training these recruits and not then until the organiza- 
tions are prepared to receive and properly provide for re- 
taining competent, able and ambitious young men, will 
the railroads begin to climb out of the personnel difficul- 
ties in which they are now submerged. What can the 
managements of our railroads be thinking of to overlook 
this situation and this opportunity? When will they wake 
up? When will they begin to fill the vacuum? When 
will they quit making progress backward? If I have even 
in a small degree revealed their responsibilities and their 
opportunities my object has been attained. 

Such a discussion as this must be general. I have left 
untouched a number of phases of the problem. I am pre- 
pared to offer a constructive program to any railroad 
management willing to consider it. 


Making Shouldered Shafts on 
the Automatic 


One of the newest applications of the automatic screw 
machine is to the production of shouldered shafts for 
automobile work, as shown in the accompanying illustra- 
tion. These shafts are being made in the shops of the 
Northway Motor & Manufacturing Co., Detroit, on a 15- 
in. Model B, Cleveland automatic in a way that upsets 
many of our previous notions regarding automatic screw 
or turret machines. 

With the exception of the tooling, which is plainly 
shown in the diagram, there is nothing special about these 
machines, which are made to handle all kinds of work 
from 7 in. up to 16 in. long. As can be seen, there are 
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OPERATIONS ON A SHAFT IN THE AUTOMATIC 








220 


eight shoulders on this shaft and nine diameters, varying 
from 1% in. to 1% in., a taper near one end, two under 
cuts for threading, and three round or filleted corners. 

These shafts are handled in two operations, the tooling 
for each operation being shown. 

The tools G, H, J, J and K, as can be seen, turn the 
long end of this shaft. When G@ has passed along the 
shaft about the length of the opposite end that has to be 
turned, then C, D, EF and F are sunk into the shaft trans- 
versely, and all the tools are then working together toward 
the spindle head. C is the tool that turns the taper and 
is on an auxiliary slide independent of the remaining por- 
tion of the tools. D, # and F are also on top of the cross- 
slide, and C, D, EF and F are all moved together by one 
connecting-rod, which connects with the swivel piece at 
the end of the spindle head. 

The drum on the camshaft operates this slide longi- 
tudinally, similar to the drum that moves the cross-slide 
transversely. The pressure of tools G, H, J, J and K 
crowd the shaft against a roller steady-rest on the op- 
posite side, which means that when the shaft is centered 
it is running absolutely true. A is a forming tool for the 
small end that must be threaded and B is a necking tool. 

This shaft, showing a taper, could be formed instead of 
turned, but if the taper is long, then a forming tool does 
not work satisfactorily and the taper attachment comes 
into play. If from the collar to the end close to the chuck 
where C, D, F and F turn were taper all the way along, 
then C would be used only and the taper turned the entire 
length. 

Shafts of machinery steel are turned out complete in 
614 min., while 3 per cent. nickel steel adds 3 min. to the 
time, making a total of 914 min. This leaves them ready 
for centering at one end and the final finishing by grind- 
ing as is usual. The taper is produced with the regular 
taper attachment, the cut on the side being about % in., 
or a reduction of 34 in. in diameter. 


x 
Safety Device for Countershaft 
Hangers 
By Cuarutes H. BurGess 


Accidents may be avoided in machine shops and else- 
where by a simple device that is of slight cost and easily 
made and applied to countershaft hangers that have two 
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horizontal side screws to hold up the oil box and shaft- 
ing. 

The device is made as follows: Cut off two pieces of 
flat iron or steel for each hanger, 8 or 9 in. long. Drill 
two holes, one large enough to let the end of the side 
screw project through the iron about 1 in. from the end, 
also drill a %@-in. hole through the opposite end for a 
3¢x1-in. capscrew with a nut. Bend strap irons, as in the 
sketch, to bring both ends together directly under the 
center of the oil box 14 in. from the bottom of the box, 
bolt both together with the 3¢-in. capscrew with the nut. 

This leaves no possible chance of the shaft falling 
down, even if both side screws should slacken from the 
vibration and pulleys running at high speed. as the drop 
is only 4 in., leaving the oil box and shaft in almost 
its original position. By making a pattern from two 
strips of tin, the right length and size may be obtained 
for the different-size hangers. 

This device is now in operation on about 75 counter- 
shaft hangers at the Boston Gear Works, at Norfolk 
Downs, Mass. 





PERSONALS 





president of the Tabor Manufacturing 
sailed on Jan. 14 for an extended 


Wilfred G. Lewis, 
Co., Philadelphia, Penn., 
European trip. 


D. Walker Wear, formerly associated with the Chicago 
Tunnel Co., has been elected vice-president of the Stow Man- 
ufacturing Co., Binghamton, N. Y. 


F. W. Weston, for many years in charge of the tool de- 
partment of the F. Wesel Manufacturing Co., Brooklyn, N. Y., 
has succeeded to the position of master mechanic for the 
same company. 


S. Wolff, formerly manager of the Cleveland office of the 
Allis-Chalmers Manufacturing Co., has been appointed Chi- 
cago manager for the De Laval Steam Turbine Co., with 
offices in the Peoples Gas Building. 


Bernard Oates, formerly with the Fawcus Machine Co., 
Pittsburgh, Penn., and recently with Henry Steers, Inc., New 
York, N. Y., has accepted a position as mechanical engineer 
with the Morris County Crushed Stone Co., Morristown, N. J. 


Richard Moldenke, for many years secretary of the Amer- 
ican Foundrymen’s Association, has resigned that position 
although it is expected he will continue to act in an advisory 
capacity in connection with certain of the society’s activities. 


Walter B. Mehl, for 8 years general superintendent of the 
E. Howard Watch Co., Waltham, Mass., and more recently 
mechanical superintendent of the New York Standard Watch 
Co., Jersey City, N. J., has organized the Mehl Machine, Tool 
& Die Co., Garwood, N. J., of which he is president and gen- 
eral manager. 


B 


The New York State College of Forestry, in a bulletin on 
the woodworking industries of New York, states that black 
walnut is the only wood reported for the production of gun- 
stock. The selection of suitable wood has been carefully con- 
sidered and American black walnut has always been given 
preference. Gun parts are made interchangeable. This re- 
quires very accurate woodwork. Black walnut is easily 
worked, moderately light, polishes well, and has a pleasing 
appearance. The pieces of raw material are at first rough 
sawed to shape and the ends of grain painted to prevent 
checking. The stock is then shipped to the factory where it 
is seasoned for two or more years before passing into the 
dry kiln. The pieces are next sawn to dimension and pre- 
pared for rough-turning. In all, eight operations are re- 
quired in the factory, including, in addition to these prelim- 
inary steps, shaping edges for guide surfaces, routing and 
chambering, cutting of recesses for attaching the butt swivel- 
plates, routing out the space for the magazine and trigger 
guards, and the final hard finishing, polishing and dipping in 
linseed oil. 
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Making Shrapnel Cases at Frank- 
ford Arsenal 


By Frep 


SYNOPSIS—The shrapnel is really a flying cannon, 
which shoots its charge while in flight or explodes on 
impact. Its design involves many interesting features, as 
the case must be strong enough to withstand the bursting 
pressure and the stresses developed in firing. The smaller 
cases are now made from bar stock on automatic turret 
machines at less than the cost of the forgings previously 
used, 

The design and making of a shrapnel case has more 
behind it than appears on the surface, for, in addition to 
being a piece of steel turned and bored to the right dimen- 
sions, it must have special mechanical properties. 

It must be able to withstand a pressure of from 30,000 
to 35,000 lb. per sq.in. from the powder which drives it 
out of the gun, though it is tested to 40,000 lb. In ad- 
dition to this it must resist the charge of explosive in the 
base of the case ; this base charge drives the head and balls 
out of the case, -when a time or distance fuse is used, or 
explodes it on impact with the earth or any other resist- 
ing substance. 

This expelling or bursting charge exerts a pressure 
varying from 20,000 to 25,000 lb. per square inch. Fur- 
ther than this, the torsional stress when the case is started 
whirling through the rifling of the gun by the force be- 
hind it, must be counted. This rotation starts the instant 
the shell begins its movement from the breech of the gun, 
and when we consider that, by the time it leaves the 
muzzle it must have attained a velocity of 1700 ft. per 
sec., we can begin to see how an acceleration of 500,000 
ft. per sec is attained. 

These pressures explain why it is necessary to make 
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the cases of such high-quality material, a tensile strength 
of 135,000 lb. to the square inch, an elastic limit of 110,- 
000 lb. per sq.in., an elongation in 2 in. of 11 per cent. 
and the contraction of This necessi- 
tates a tough material which is difficult to work; this 


area 25 per cent. 


is particularly true of the tapered chamber which is 5 in. 
long and has a taper of about 5 in. per foot. 
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Fig. 1. 








SHRAPNEL SHELLS AND How Tury Are MADE 
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Fic. 2. Stock Stop on Cross-S.Lipe 
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Two sizes of shrapnel are shown in Fig. 1, the 3-in. be- 
ing in front, below the large 6-in. shrapnel shown. The 
bottom of the shrapnel case is bored for the powder 
charge. The diaphragm has a firing tube A, which trans- 
mits the igniting flame from the fuse to the base charge ; 
the diaphragm fits over the powder chamber and holds the 
balls out of contact with the powder. Then the head B 
is screwed in, the fuse with its priming and percussion 
devices being screwed into it. 
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private contract, but the rapid increase in the prices asked 
has led to the installation of a very complete shrapnel de- 
partment at the Frankford Arsenal, Philadelphia, recent- 
ly equipped with 29 Cleveland automatic and four Steinle 
turret lathes, there are also six Gridleys which have been 
in service for some time, 

The Clevelands are the regular 314-in. machine with 
special equipment, which handles a case up to 3 in. in 
diameter ; the Steiule lathes are making the larger cases, 
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Fie. 4. TurRNING AND BorING THE CASE 





Fic. 6. MAKING THE SHRAPNEL Heaps 


The heads which screw into the case were formerly 
drawn up from sheet steel and threaded, as they were 
only required to hold the balls in place. They are now 
being made on automatics, as will be seen. When the 
base charge explodes the case seems to expand enough 
to let the head be forced out without stripping the 
threads, as a fired shell shows a thread with only the top 
scraped off on both the case and the head. 

These shrapnel cases were formerly nearly all made by 











Fie. 5. THe Frnat OPERATION 








Fic. 7. Makine THE 6-IN. CASEs 


some of these running up to 6 in. in diameter and 16.45 
in. long. These make a very unusual job on a turret ma- 
chine, especially the boring from the solid as they were 
formerly made of forgings; the new method, with the 
equipment shown, enables the cases to be made complete 
at less than the price formerly paid for the forgings. 


MAKING THE 3-IN. CASE 


The stock stop is on the cross-slide as in Fig. 2, so as 
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to give one more tool in the turret, the stop dropping out 
of the way as soon as the stock has been gripped in the 
chuck and the carriage withdrawn. The first operation is 
the drilling of the bar with a 23@-in. drill, 54% in. deep; 
at the same time the outside is being rough-turned by 
the overarm tool. As soon as the turning tool advances 
enough to be out of the way, the finishing tool, which is 
really a shaving tool fastened to the cross-slide, comes 
into play and finishes the outside of the case, leaving it 
smooth and to within close limits. The total tolerance is 
0.004 in., being 0.002 in, either way. 











Fic. 10. THe Bar AND THE FrnisHeEpD 6-IN. CASES 
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and 114 in. deep. The next tool finishes this and bores 
the mouth of the case. Then comes the boring of the dia- 
phragm seat, which is 23 in. in diameter and which holds 
the diaphragm between the powder and balls. This bar 
also chamfers the mouth of the case. 

The mouth is next tapped for nearly 14 in. in depth to 
receive the drawn head already referred to, the tap being 
2.7 in. in diameter and having 20 threads per inch. In 
the meantime, the forming tool on the cut-off slide has cut 
in the crimping, lubricating and band grooves and started 
the cut-off at the back, leaving a rounded corner. 

Fig. 5 shows the taper reamer in position at D and 
gives a good idea of the amount of material to be removed, 
The blades are high-speed steel inserted and also nicked, 
as can be seen. This halftone also shows the cutting-off 
tool A, which has begun its work, the knurled beam on 
the cross-slide, and the forming tool C at the back, which 
cuts the depression for the knurling to hold the copper 
band which fits into the rifling of the barrel, and also the 
two grooves behind this. The lower one is for rolling in 
the edge of the brass cartridge case, which fits over the 
end, and the other is known as the lubricating groove. 

It is quite probable that changes will be made in this 
tooling, however, so that the hole will be stepped out be- 
fore reaming and thus relieve the reamer of a good share 
of its work. The cutting off is done in two movements 
on account of the depth of the cut; the tool which knurls 
the band groove is fastened to the slide so that it passes 
under the work and is out of the way when the final cut- 
ting off is done. The work is cut off on the reamer so that 
it will not drop on the machine. The guaranteed time 
has been improved upon, and a little better than two 








Fie. 8. Tuer Tooting AND Orn Supply 


Another view of a machine is shown in Fig. 3, just 
before the stock stop drops out of place, and shows the 
arrangement of tools in the turret and also the cutting-off 
tool in position on the cross-slide. In Fig. 4 the first 
boring tool is at work, and the outside is being turned, as 
can be seen. This also shows the arrangement of the cut- 
ters, both in the end of the boring bar, and at the back 
under the collars A and B, for counterboring for the 
threads and also tempering the hole. 

The second operation drills the powder pocket at the 
base of the shell, this being a trifle over 2 in. in diameter 
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Fic. 9. A CLoserR VIEW OF THE OTLING SYSTEM 


complete cases an hour come from each machine. To be 
more exact, the complete time is from 25 to 28 minutes. 

The shrapnel heads are made in very similar manner 
on the same machines, the tooling for the work being 
shown in Fig. 6. Here the same cutting-off tool A is used 
on the cross-slide, the head B being cut off from the end 
of the bar and formed by the circular tool C at the back 
of the cross-slide. This shows the first drill and the 
the reamer D, which sizes the hole and also chamfers the 
outer end. Then comes the tap for the syindie nose and 
the final chamfering tool at the top. 
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MAKING THE 6-IN. SHRAPNEL CASES 





The 6-in. shrapnel cases are made in much the same 
way save that they have no automatic machines large 
enough to handle them. A battery of Steinle turret ma- 
chines has been installed, one of which is shown in Fig. 
7. These shells are 6 in. outside diameter and 16.45 in. 
long; a finished case is shown in the foreground. This 
means a large amount of stock to be removed, as the gen- 
eral design is practically the same as the 3-in. shrapnel 
case. 

The tools for the work are almost identical in design to 
those used in the automatics, correspondingly larger and 
adapted for the turret used on the Steinle machine. A 
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OUTSIDE AND SECTIONAL VIEWS OF SHRAPNEL 
READY For Duty 


Fig. 11. 


four-sided tool post on the cross-slide does the turning 
of the outside, but the boring tools and reamer are prac- 
tically the same. 

A closer view is shown in Fig. 8 with the outside of a 
case practicaily turned; the taper reamer is at the right 
ready for the next operation. A close view of some of the 
boring tools is shown in Fig. 9. This also shows how the 
oil is forced to each tool through the turret. 

A good idea of the size of the work is given by the 
bar of stock on the truck, and the two finished cases near 
the end in Fig. 10. The size of the case projecting from 
the chuck, and the whole machine as compared with the 
In Fig. 11 are 
The one 


man, give a good idea of the work done. 
shown two finished shrapnels ready for duty. 
to the left is the fuse type which explodes without im- 
pact and may be timed, while the other shown in section 
is fired by percussion. 
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Why Grinding-Wheel Chips 
a 4 
Solidify 
By W. T. Montacur 

The illustration shows the chips collected on the ex- 
haust hood of a floor stand while snagging heavy steel 
castings with an alundum grinding wheel. 

The chips from the steel, in the form of white hot 
sparks, are discharged tangentially downward from the. 
grinding contact. These molten particles impinge on 
the edge of the combination exhaust and protection hood, 
and gradually build up there, forming, in a few minutes 
steel stalagmites of various shapes. The interior of these 
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SOLIDIFIED GRINDING CHIPs 


masses is solid steel and this can be readily seen by grind- 
ing away the outside scale, composed of steel chips mixed 
with a few abrasive particles. 

The explanation of this phenomenon may prove in- 
teresting, at least to those unfamiliar with the action of 
the grinding wheel. The resistance offered by the steel 
to the cutting grains of the grinding wheel while tearing 
out chips, is sufficient, on account of the rapid rate of 
cutting, to raise the temperature of the particles of metal 
This means that the chips, at a tem- 
perature of about 2000 deg. F. are thrown against the 
edge of the hood, where they tsually stick. The rush 
of air caused by the exhauster of the dust-removal sys- 
tem over these molten particles of steel, raises the tem- 
perature of the chips to the melting point of steel, or 
about 2600 deg. F. This is due to the increased supply 
of oxygen furnished by the air current. Furthermore, 
while these chips are molten, others are deposited upon 
them and their temperature is raised to the point where 
partial welding takes place. After this has once started, 
the building up of the pyramids is the work of but a few 


to a white heat. 


minutes, 

The illustration shows the varying forms taken, de- 
pending on the grinding conditions. On the left, we see 
the ordinary pyramidal form, while the form on the right 
was obtained by grinding the casting with a broader arc 
of contact. The middle pictures show the results obtained 
in a smaller machine. Here the edge of the hood was 
nearer the exhaust pipe and thus in a stronger draft 
of air. The high temperature obtained in this case, 
caused the steel to bubble and roll down the sides of the 
pyramids. For this reason, no scale was formed, | at the 
molten steel solidified into shiny solid masses of fantas- 


tie design. 
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A Production System for a Variety 
of Work--I | 


By Henry W. 


SY NOPSIS—A system which handled the work of 400 
men on a varied product, from single gears and sets, to 
lerge-sized lots. All orders originate in the superin- 
tendent’s office, while the master production list comes 
from the engineering department. Material and spoiled 
work are checked, tool cost is estimated and recorded and 
the whole knit together into an easily handled system. 
a 

The production system here described was developed by 
me under the supervision of Arthur A. Fuller, superin- 
tendent, while with the Providence Engineering Works in 
1910, to take care of the great variety of automobile 
parts work which that company was called upon to do 
in constantly increasing quantity. 
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CARD FOR SCHEDULING DEPARTMENT 


The automobile parts work varied from an order for 
one thousand 34-ton truck outfits, consisting of motor, 
clutch, transmission, rear axle, and control mechanism, 
completely assembled (of the company’s own design), to 
a single gear fora local garage. It also included several 
sizes of transmissions and differentials for trucks and 
pleasure cars, varying in quantity from one sample set, 
to several thousand sets of one size. ‘About 400 men were 
employed on this work. 

Complications were added by the fact that nearly every 
order was a “rush” and called for initial deliveries in 
advance of what good manufacturing conditions would 
allow. Many orders were also subject to frequent change 
as regards total quantity and rate of shipment, all of 
which made it necessary, at all times to be able instantly, 
to locate and ascertain the condition of all parts being 





*Formerly assistant superintendent of the Providence En- 
gineering Works. 


JOHNSON*® 


made. For this reason many features exist in the system 
used, which would not be necessary under normal manu- 
facturing conditions. However, the whole system will be 
described in the hope that some parts may be of wider 
use. 
SUPERINTENDENTS OFFICE THE SOURCE 

Orders were referred to the superintendent’s office as 
received and accepted, together with all data necessary for 
getting out the order, covering what was wanted, time of 
delivery and the like. The superintendent’s office planned 
the whole work with a view to having drawings and tools 
made, material obtained, and shop work finished in time 
tc meet the required delivery. This planning was done 
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Fig. 4. Cross-|NDEX CARD 


in consultation with the engineering, purchasing, tool and 
scheduling departments. 

The results of the conference were noted on the master 
card, shown in Fig. 1, retained by the superintendent’s 
office ; on the card, shown in Fig. 2, retained by the sched- 
uling department, and on two of the cards shown in Fig. 
3, retained, one by the engineering and one by the tool 
cepartment. . 

The days of the month at the top of the master ecard, 
Fig. 1, were used in following up the several departments 
and otherwise keeping in touch with work on the order. 
Small colored metal clips were fastened to the card. cov- 
ering the date on which the order next required attention, 
and projecting above the card, so as to be plainly visible 
when the card drawer was opened. All correspondence 
with the customer relative to the progress of an order was 
carried on by the superintendent’s office and noted on the 
back of this card. A record was also kept there of such 
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important data, or references thereto as developed during 
the progress of the order. All orders were cross-indexed 
under the customer’s order number and under the piece 
rumber for ready reference, a card of the form shown in 
Fig. 4 being used for this purpose. The slips shown in 
Figs. 5 and 6 were used to keep the departments needing 
such information up to date and were issued by the super- 
intendent’s office. 


Tue Master Propuction List 


The engineering department was responsible for getting 
out complete detailed working drawings for shop use and 
for making up one master copy of a production list. This 
contained a record of all parts to be made on an order, in- 
cluding name, serial or piece number, drawing number, 
and pattern or forging number of each part, number of 
pieces required for one assembled unit, and material to 
be used, as shown in Fig. 7. Hectograph copies of this 
master list were made and distributed to all departments 
needing them. 

Requisitions for the material called for on the produc- 
tion list, giving dates of delivery required, were issued by 
the scheduling department and a reference record made 
under “Ordered” on the stock card, the face of which is 
shown in Fig. 8 and the back in Fig. 9. From these 
requisitions the purchasing department made out its 
regular purchase orders and placed them with the proper 
source of supply. This department was held responsible 
for following up these orders and getting the material in 
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Form 18: 











Fic. 6. INFORMATION SLIP 

by the date specified. When it became evident that ma- 
terial would not be in on time, the scheduling department 
was notified so that proper account of the delay could 


be taken in scheduling the shop work. 
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CHECKING RECEIPT OF MATERIAL 

Material was receipted only as covered by purchase 
orders, copies of which were on file in the receiving de- 
partment. Material as received was checked against these 
orders and notice of its receipt sent to the purchasing, 
inspection and scheduling departments on slips of the 
form shown in Fig. 10. All material was inspected be- 
fore being used. If the material was accepted it was 
turned over to the rough or finished stock keeper as the 
case required, accompanied by the inspector’s copy of the 
receiving slip, Fig. 10, properly O.K.’d. This slip was 
Production List For 1-Ton Tru Transmission. 


Assembly Drawing E-14,497 E-14,494-95 Serial........ Order No. US-187 
Made For Alden Sampson Mfg. Co., Detroit, Mich. Checked by F.V.C. 12-i511 


Serial Name of Part Dw’g. Pes. Patt. Description 
AS-4038 Countershaft bushing.... A-13,998 1 No. 10 steel 
AS-4073 Countershaft bearing 

Ses a votaa'e ; ... B-14,075 1 No. 50 steel tub- 
ing 
AS-4095 1 Levr housing... . D-14,041 1 SDC-4095 Cast iron 
AS-407 Highe and interm. lever.. B-14,063 1 SDC-4107 No. 56 steel 


Master Propuction List 


Fia. 7. 
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Fie. 10. CHrckina RecerpT FoR MATERIAL 
again O.K.’d by the stockkeeper, for quantity, and sent 
to the stock clerk in the scheduling department, who mace 
proper entry on the stock card, Fig. 8, under “Received.” 
The receiving slip sent directly to the scheduling de- 
partment was used, first as a means of quickly informing 
that department that the material had been received, and 
second, as a means of following up the inspector’s depart- 
ment and insuring prompt inspection of material. When 
its purpose had been accomplished it was destroyed, while 
the copy signed by the inspector and the stockkeeper was 
filed for a short time. 
When ready to be used, material was delivered by the 
stockkeeper on presentation of orders of the form shown 
in Fig. 11. These orders were issued only by the sched- 
uling department, and were entered on the stock cards 
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and punched (0.K.-ing was largely done by punching 
with distinctive punches) by the stock clerk before they 
became valid. The stock cards were kept in the schedul- 
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facture, transferred to another order, or used in any way 
other than originally intended. This record was useful 
in determining the proper amount of stock required to 
cemplete an order. Where the same part was being made 
up on different orders at the same time, it was found 
more convenient to have a separate card recording the 
amount on hand on each order, though the parts them- 
selves were not kept separate in the stockroom. The 
value of a part did not show on the stock cards, as all 
material was purchased and machined directly on the 
order for which it was intended. 

As soon as shop drawings were completed by the engi- 
neering department, blueprints were made for the tool 
department. It proved to be a distinct advantage to use 
blueprints, which could be retained indefinitely rather 
than to use the original drawings, which might be needed 
elsewhere at any time. The necessary machine work was 
laid out by the head of the tool department with a view 
to economy of production with the machine tools available. 
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Fig. 13. Toot Reeuistrion Form 


ing department and not in the stockroom; first, because 
they were of considerable use, as reference, to the sched- 
uling department; second, because it resulted in requisi- 
tions being issued only for parts actually in the stock 
room, and third, because of greater accuracy in the stock 
record. 

In case of a difference between the count of parts in 
the stockroom and the record on the card, the orders held 
by the stockkeeper served as vouchers for the material he 
had delivered. These were balanced against the incoming 
stock that he had receipted for as a final proof of the cor- 
rect quantity which should be in the stockroom. [In this 
way responsibility for the error was directly located, and 
this invariably leads to greater accuracy. 


WATCHING FoR SporLepD Work 


The columns under the heading “Diverted” on the stock 
card were used to record parts spoiled in process of manu- 
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OPERATION List 


6”’ Differential Case and Gear 
Checked By 


Operation List For 
Drawing No. B-14580 Date 


No. 


Serial No. E-3107 
Description of 
Operation 


1 Rough bore hole and 
face to length 2)” 


Holding Tools Cutting Tools Test Tools 


Fay lathe Spee. tools E-1475 Pin gauge E-1441 
E--1476—E-1477 

E-1478—E-1483— 

F-1484— E-1485— 


E-1486 
2 Rough turn outside 
diameter. ay lathe Spee. tools E-1479 
Arbor E-1481 E-1482—E-1480 


3 Anneal 
4 Finish bore hole and Fay lathe 


Spec tools E-1475 Pin gauge F-1442 
finish face to length 5 


E-1476—E-1477 Snap gauge E-144 
E-1478—E-1483 : 
E-1484—E-1485 

E-1486 


Fie. 15. Master Operation List 


He consulted with the shop foreman who would have most 
to do with the actual work and with the chief tool designer 
from the drawing room. 

After the sequence of operations had been determined 
the holding, cutting and testing tools necessary were 
listed and their design outlined in a general way. The 
blueprints proved advantageous again at this point because 
the method of tooling up, as discussed, could be indicated 
thereon in a fraction of the time and effort required to 
record it in any other way. ‘The finished design of the 
tools was developed in the drawing room, but all tool 
drawings were approved by the head of the tool depart- 
ment before the tools were made. 
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Too. REQUISITIONS 

Cards of the forms shown in Figs. 12 and 13 were made 
out for every tool to be made. That shown in Fig. 12 was 
sent to the drawing-room where it served as a requisition 
for, and a record of, tools to be made, and later as a record 
of tools that had been made. The dates at the top of the 
card, together with a set of clips and the space provided 
for notes, enabled the chief tool designer to keep close 
track of the work in hand. (The “Serial No.” noted on 
the cards was equivalent to “Piece No.”) 

The card shown in Fig. 13 was held by the head of the 
tool department and used as a means of following up the 
tool work in the drawing room, shop and elsewhere, with 
a view to getting the tools finished on time. The date 
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the shop work. The list eventually went to the cost de- 
partment and was filed by them so as to be easily compared 
with the actual costs of the work when completed. 

The conference and the listing of machine operations 
sometimes took place before an order was received and for 
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under *Wanted—Complete” was the date determined by 
the superintendent’s office at the initial conference with 
the engineering, tool, purchase, and scheduling depart- 
ments and noted on the card shown in Fig. 1. The time 
thus available was divided among drawings, patterns, and 
the like, as seemed advisable. The “Dates—Specified” 
were kept as close as possible to the “Dates—Wanted” as 
to be reasonable. 

At this time a preliminary copy of the list of operations 
was made out on the form shown in Fig. 14 and sent to 
the scheduling department. This enabled them to do a 


great deal of the preliminary work involved in scheduling 








Fie. 16. Toor Order Cost Siip 

s the purpose of estimating only. The 
k B-3140 routine was in general the same, but 
* K-72 details were not worked out so com- 
1 5 pletely. When finally determined 
2A 4 bs the operations and tools were listed, 
SATE SUS as shown in Fig. 15, by the tool de- 
10-3-10 partment and _ hectograph copies 
made and sent to all departments of 
oe Om the shop where they would be of use. 
1oO The lists in each department were 

pinned together in book form. 
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Recorps oF Toos 
When the tool drawings were ready 


30 


CLASS OF WORK 


Berk 
Cuttig 
4 





to go into the shop the forms shown - 
in Figs. 16 and 17 (padded alter- 
nately) were filled out by the tool de- 
partment. The form Fig. 16, printed 
on thin paper, was sent to the cost 
department and was used in record- 
ing the labor spent on the tools, as 








NEXT OPER. 
; ; noted from the time tickets received 
from the shop each day. The form 

Fig. 17, printed on stiff card, was 

Form 139 sent with the tool drawing to the 











foreman tool maker in the shop and 
was kept with the tools until they 
were finished and turned into the 
toolroom. It was then sent to the 
cost department, paired with the form shown in Fig. 16 
and the cost figured. Notice of this cost was sent to the 
tool department and entered by them on the card shown 
previously in Fig. 13. When this method of keeping the 
tool costs was introduced it was surprising how much more 
carefully the cost estimates were made and how much 
more economically the tools were built. When the list 
of operations shown in Fig. 15 was received by the sched- 
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uling department the work of scheduling or routing the 
parts in the shop was definitely begun. From the data 
received scheduling tickets of the form shown in Fig. 18 
were made out. These tickets were of card about as stiff 
as the ordinary theater ticket. In Fig. 18 the ticket calls 
for the third operation, gear cutting, to be performed on 
the fourth lot of 30 pieces of serial or piece number 
B-3140, on shop order number K-712, and to be finished 
by Oct. 3, 1910. The entry under “No. Hours” shows 
the estimated time the work should take. 

The “next operation,” drilling, was noted to aid in fol- 
lowing up the work, as will be explained later. One of 
these tickets was filled out for every operation performed 
on the piece and a similar set of tickets for every lot of 
every piece started in the shop. The tickets were printed 
on backgrounds of various colors and a distinctive color 
was used for one large order or a related group of small 
orders. The dates on which operations were to be fin- 
ished were determined with due regard to the time mate- 
rial would be received, the time special tools would be 
ready to use, and the promised time of shipment. The 
latter was noted on the card shown in Fig. 1, copy of 
which was made out at the time of receipt of the order. 


% 
Climbing--Smith’s Way 


By W. OspoRNE 


By calling him Smith his identity will be concealed. 
Smith was ambitious. He had quite a good education, 
and a lot of misinformation as to how to get up in the 
world, before he went to work in a machine shop. After 
he ranked as a machinist he seemed to stop growing, as 
far as material advanccment went, and after thinking the 
matter over as well as he could with his outlook, he ar- 
ranged to go to college. He did not go to a technical 
school, but to one of those sure-enough colleges where 
one gets some culture and is supposed to get a general 
broad outlook on life and on the world. 

As he did not have enough money saved up to pay all 
of his college expenses and had nothing ahead to live on, 
he found it necessary to get to work as quickly as he could 
after he left college and the only opening that he could 
find was back in the trade, running a lathe in a machine 
shop. 

It is useless to say that he was a satisfied worker. At a 
great personal sacrifice he had got an education and into 
debt. It was a wise thing to do. He knew that. From 
his earliest school days it had been told him. Preachers 
and other educated men had told it. He had read it in 
the books. Being a wise thing to do surely meant that 
it was a profitable investment and that again surely 
meant, or should mean, that it paid, or would pay. 

As Smith ran the lathe he began to wonder where the 
paying part of it was and when it would begin to be ap- 
parent to him. 

Always remember this. To Smith, Smith is the most 
important person in the world, and all the world, to 
Smith, is Smith’s world. 

From his own point of view Smith was not a success. 
\t is true that he was holding his job as a machinist, but 
he was not doing it any better than he had done before he 
got his education, nor any better than the men around 
him did who did not have any education. Also other men 


held better jobs than he did, and some of them did not 
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have anything that could be called any sort of an educa- 
tion. As far as he could see the world’s interest in his 
education had been real only up to the point of urging 
him to get it. 

His college training had taught him to think, and 
as he ran that lathe he thought. He was in a machine 
shop and had a start there. If he could not advance in 
that machine shop what reason had he to think that he 
could advance in some other line? All right, then, how 
do men advance in a machine shop? 

Was it because they were educated? Evidently not, 
for averaging the shop, the men with the most education 
drew the least pay. 

Was it because they were gentlemen, and dressed well ? 
It could not be that, for some of those the farthest down 
the line of pay ranked the highest in that way. 

Was it because of pull? So far as Smith knew, not a 
man in the best positions had rich or powerful friends, 
or, indeed, any friends who were in any way interested 
in the shop in a way to have any pull. 

With these things eliminated as not being of any use, 
the question still remained. He began to study the men 
who had advanced, and who had not advanced, and that 
brought him to this point. Why is there a machine shop 
here? And the answer was soon found. Because someone 
thought having a machine shop a good way to make 
money. The only reason for giving him work was to 
make money from his work, and then, of course, it fol- 
lowed, the only reason for advancing him was the thought 
that it would pay them to do it. 

At first Smith felt a lot of the idealism oozing out of 
his mental system, it seemed so sordid, but he happened 
to think that the only reason he had for working for the 
company was to get money, and the only reason he had for 
wishing to advance was to get more money. 

From an idealistic standpoint he had to concede in his 
own mind that it was a standoff between him and the 
company. 

Smith’s college education had done some things for 
He wanted more money. The bosses got the most 

He wanted to be a boss. His wanting to be was 
not enough. He must make those who make bosses want 
him for a boss. How was he going to do it? It was more 
than likely that they did not even know that there was 
such a man as Smith working in the shop. 

Once Smith was in a gathering of men. Among them 
was a man said to be seven feet and four inches tall. He 
was not bothered with the fear that people would not 
know that he was there. His head stuck up so high that 
everybody could see it. 

Smith made up his mind that he would have a me- 
chanical head that would stick up like that man’s physical 
head did. 

He gave the matter very careful consideration. The 
next man above him was the foreman. Did the foreman 
think of him as a tall man or a short one? What would 
make the foreman think of him? 

He tried to think of himself as being the foreman, and 
at the same time think of Smith, the lathe hand, working 
for this foreman. 

What had Smith, the latheman, ever done to attract the 
favorable attention of Smith, the foreman ? 

Evidently he must do something that helped the fore- 
man’s job, and it was the foreman’s job to get out the 
most work for the least money. 


him. 
money. 
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How Smiru Mape Himsetr KNown 


Smith began to study his lathe and the work and him- 
self, and soon he found that he could do much more work 
than he had been doing, and he started doing it. 

Everybody seemed to notice it except the foreman. Bill 
came over. “See here, Smith; there isn’t any sense of 
you working like that, and you’re killing the job for the 
rest of us,” he growled. 

Smith kept at it. Tom and Sam and Bob took their 
turns in coming, and still Smith kept at it. Then big 
Jake came over with another argument: “See here, you 
fresh young guy; you will have something coming to you 
the first thing you know.” 

The face that Jake stuck close to Smith’s was not a nice 
one, and Smith reached over and picked up an old monkey 
wrench before he answered. 

“Jake, I am glad that you agree with me, for I think that 
there is something coming to me, and I am going to get 
it, or know the reason why. I think that I have more 
brains than you have and I am going to prove it and then 
[ am going to get paid for using them or I am going to 
quit, but while I stay here I am going to use my brains. 
You run your job. I haven’t bothered you. Don’t you 
bother me. And take it from me, Jake, you had better 
think twice before you start anything.” Jake looked at 
the wrench and saw that Smith was cool and unafraid, 
and said nothing. 

“Now, Jake, you get out of this and stay out. You 
and all the rest of your dub friends. If you want to see 
what brains and education can do, just you watch me, and 
if you want to know whether the company will pay for it 
or not, just keep on watching me. I won’t be here long 
if they don’t.” 

Perhaps Jake had some fear of an education for he did 
not start anything. 

The foreman did not seem to Smith to be very observ- 
ing, so he was given a jog. “I want you to notice that I 
am doing more work on this lathe than ever any other 
man did.” 

“Oh, I don’t know,” the foreman replied, rather sar- 
castically. 

“I think you don’t know, but I know, and T am telling 
vou, for you ought to know. By and by I am going to ask 
the superintendent for a raise, and I am going to have a 
good reason for getting it, and you ought to be next to 
your job enough to know whether I tell him the truth or 
not.” Smith spoke in just the same tone and with the 
same air that he talked about his work. 

Not long after this he asked the superintendent for a 
raise, putting his request on the grounds of past accom- 
plishment. 

“Tow much of a raise?” said the superintendent. 

“Twenty-five cents a day will be all right for a starter,” 
said Smith. 

“See here, young fellow, you say that as though you 
expect this to be a continuous performance. Do you think 
that this company can go on raising your wages every 
time you ask for it?” And the superintendent looked 
sternly at Smith. 

“T expect to ask for a raise whenever my work justifies 
it,” Smith replied. 

“You do, eh? And how long do you expect to stay 
ere?” This came in a tone that implied that it might 
not be left entirely to Smith. 
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“I intend to give you decent notice if you want it, but I 
intend to quit just as soon as I can find anyone that is re- 
liable and that thinks that I am worth mere to them than 
I am worth to this company.” 

Smith got this raise, and then another one, and he got 
well talked about in all the shops in town. His head had 
begun to stick up. 

Arter SmMitH Was Known 

In this town was a shop that had been having trouble. 
The work was of rather a special nature, or at least so the 
managers thought. They had tried various men as fore- 
men, but with poor success. Whenever they put in a man 
who was a good workman they found that he could not 
hold the men in line and whenever they put in a man 
with a good reputation, in some other shop, as foreman, 
the work suffered. 

They heard of Smith because of the talk that his be- 
havior had started, and sent for him and stated the case. 

“Tt is true,” said Smith, “that I do not know any- 
thing about your work, and I have never been a foreman, 
but I cannot see that that is going to make any differ- 
ence. Your work is only turning, and boring, and 
planing, and drilling, and fitting, and being foreman is 
only having the men do it. Let me try it.” 

He tried it and made good, 

That was a number of years ago. 
climbing since that first job as foreman. He is 
general manager of a company and has full charge of 
everything—machine shop, foundry, pattern shop, ship- 
ping department and office. He soon found that his edu- 
cation was just started at college. He seems to be inter- 
ested in everything mechanical. 

When he told me of his start in climbing, he did not 
tell me his present salary, but I am of the opinion that 
he will be hit by the new income tax. 

% 

According to orders issued by the Secretary of the Navy 
it is the desire of his department to put into effective oper- 
ation an educational and vocational training system for the 
benefit of the enlisted men of the Navy, both ashore ard 
afloat. As a beginning such schools have already been in- 
augurated at the training stations, and steps are being taken 
toward their early establishment on board all naval vessels. 
In carrying out this system it is,the department’s purpose 
that every recruit shall be given at the outset the line of 
training he wishes to pursue, and when he has made his 
choice, he shall be assigned to a regular course and be given 
regular training and instructions along the line of work that 
he has selected. The needs of the men in the groundwork 
necessary to their instruction and training along trade or 
vocational lines will, of course, vary, and as a first step this 
need will be determined in the case of each individual, and 
such educational groundwork as is necessary will be given 
him. After the recruit has been under instruction and train- 
ing for a sufficient period to determine in which direction he 
should, with better advantage to himself, be further trained, 
the commanding officer of the ship or station shall cause him 


to be assigned to the kind of instruction and training for 
which he has demonstrated an aptitude. 

The oil business and mining often are spoken of as twin 
industries, but over in Scotland this really is the case. There 
are no wells in the Scottish field, the oil is not even fluid: it 
is in a shale formation. This shale is almost as black as coal, 
and lies at a depth of about 400 ft. below the earth’s surface. 
The oil shale is mined just as coal is mined, the rock is 
crushed into small pieces in crushing works similar to coal 
breakers, and the crude oil is squeezed out of the small pieces 


Smith has done some 
now 


of shale much as water is squeezed out of a sponge. One 
ton of shale yields an average of 14 gal. of oil. Scottish oil 
goes through four different processes of acid distillation. The 


oil field in Scotland lies between Glasgow and Edinburgh, 
knewn as the West Calder field, and the deposits of oil-pro- 
ducing shale are said to be practically inexhaustible.—“Com- 
men Sense.” 
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Autogenous Welding in a Pipe 
Shop 


EprITorIAL CORRESPONDENCE 


SYNOPSIS—the welding of terminals of duplex (pipe 
within a pipe) coils producing a style of connection that 
eliminates the necessity of a screwed andepacked joint in 
conjunction with fittings and presents a neat, finished 
appearance besides obtaining a more durable connection. 
Welding nozzles for steam headers and forming reductions 
in pipe lines by means of the same process. Welding the 
ends of ammonia receivers. 

The Whitlock Coil Pipe Co., Hartford, Conn., is the 
oldest user of oxyacetylene apparatus in the country. 
At present they are using a combination of Goodyear and 
Davis-Bournonville outfits and some of the operations 





Fic. 1. Weiprne Pier Unions 

performed with it are here illustrated. Fig. 1 shows the 
operations in welding the terminals of duplex coils. The 
oxygen tank may be seen at the rear, and the torch per- 
forming the welding operation at A. The acetylene gas 
is generated in a small building outside of the shops and 
piped to the welding benches. 

The halftone, Fig. 2, shows the three stages of operation 
for welding duplex coil terminals. The coil terminals of 
1-in. pipe within the 2-in. pipe are shown at A. The 2-in. 
pipe is swaged down to meet the periphery of the 1-in. 
or inner pipe, and is then welded as shown at B. Bosses 
having a 1ly%-in. hole are then welded on the circum- 
ference of the 2-in. pipe C. The 2-in. coil outlets are then 
tapped through the bosses 114-in. pipe size. The effect 
is the same as obtained by the use of 2x1x114-in. tees, and 
a very decided advantage is obtained in eliminating 
threaded joints and the packed joint where the 1-in. pipe 
passes through the fitting. The general effect of the 


welded terminal is neat and compact and cannot be 
equaled for durability. 


WELDING NozzLeE oN Steam HEADER 


The operation of welding a nozzle on a steam header 
is shown in Fig. 3. The opening, of proper shape and 
size, is cut out of the pipe or drum where the nozzle is to 





Duplex TERMINALS 


WELDING 


Fie. 2. 
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Fie. 3. 
be placed and the nozzle A is then welded in position. 
The illustration shows the welder at work on the seam. 

Fig. 4 shows the possibilities as to size, design, and 
A reduction in the 


This is se- 





WeLpING NozzLes oN HEADER 


position of nozzles on steam headers. 
size of the main steam header is shown at A. 
cured by rolling down the end of the larger pipe to the 
same diameter as the smaller size and then butt welding 
the two lengths together. The welded nozzle joints and 
the butt-welded joint were made with the oxyacetylene 


process, 





AMERICAN 


© 
w~ 
“o 


The halftone, Fig. 5, shows another header about 40 ft. 
lcng with a greater number of nozzles autogenously 
welded, as described above. It will be noticed that these 
productions are very neat and compact. They are much 
lighter in weight and make for greater safety under oper- 
ation than headers made up of wrought pipe and cast 
fittings. 

WELDED AMMONIA RECEIVER 

An ammonia receiver is shown in Fig. 6 in which the 
autogenous process has been employed to weld the bumped 
heads, or ends, to the body of the receiver. All inlets and 
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Aluminum Calipers 


The Boston Elevated Ry. Co. has at times to re-babbitt 
large generator bearings averaging in size from 28 in. to 
34 in. in diameter. 4 

It was found difficult to caliper these, as steel calipers 
large enough to go over the center were heavy and hard 
to handle; it was necessary also to contend with a magne- 
tized shaft in nearly every case, which added a little more 
to the troubles. To overcome these R. Kundert states 
that he had a pair of calipers made from ;,-in. sheet 
aluminum, which worked out successfully. They were 








Fie, 4. FintsHep HeapEr—Two NozzLes 











Kia. 6. WeLpED CYLINDER 


outlets to this apparatus are also obtained with the help 
of the oxyacetylene torch. All welded receivers and head- 
ers are tested under no less than 600 |b. hydrostatic pres- 
sure. 

Fig. 7 shows a piece of pipe about to be cut off with the 
torch flame. When using a cutting flame an additional 
oxygen torch is used with the regular welding torch. 

The 
operation on the pipe in question. 
the path of the flame and the speed at which the cutting 


illustration Fig. 8 shows the cutting flame in 


The glow path shows 


operation was performed may be seen by the shower of 
sparks. 








Fie. 7. A Curtine OPERATION 


fi 


Fie. 5. A Lone Stream HEADER 





Fic, 8. CuTTING THE PIPE 
made large enough to measure 48 in. in diameter; when 
finished, they weighed 2 lb. 7 oz. Compared with steel 


they were about three times lighter. 


For the past two years there has been in vogue at the 
Williamson Free School of Mechanical Trades a bonus plan 
in which both juniors and seniors participate. About 50 per 
cent of their shop exercises, both abstract and concrete, are 


a journeyman’'s 
estimated time 


estimated time basis based on 
time. When the pupil is assigned a task, the 
allowance for the operation is stated. 

When he falls within the estimated 
bonus credit. If he works to the even estimate he stands 
even. If he exceeds the time he is given a deficit grade. 
» average rate of compensation of the first class consisting 
of 58 members working for two full years under the bonus 
system, seven months after graduation, was $18.03, whereas 
$16 was the best average weekly rate of a class prior to the 
introduction of the bonus plan. 


worked on an 


time he is given a 
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Comparative Tests of Three Types 
of Lineshaft Bearings 


By Cart C. THomas*, E.-R. Maurert anno L. E. 


SYNOPSIS—Reports of experimental determinations of 
the absolute and relative amounts of power required to 
drive a specially constructed series of shafts, fleribly con- 
nected and carrying known loads uniformly distributed, 
when the shafts were supported successively by 20 ring- 
oiled babbitt bearings, 20 roller bearings and 20 ball 
bearings, are given. A great range of loads and speeds 
was covered, and coefficients of friction were worked out 
for each type of bearing. 
oy 

These tests were made in order to ascertain definitely 
the relative and absolute amounts of power required to 
drive a specially constructed lineshaft carrying given 
loads at certain known speeds of revolution, when sup- 
ported successively by three different types of shaft bear- 
ing, and to determine coefficients of friction for each 
type. The three types tested were ring-oiled babbitt bear- 
ings, roller bearings and ball bearings. 

Twenty bearings of each type were used in these tests 
in order that representative results might be obtained. 


DESCRIPTION OF APPARATUS 


The apparatus consisted of 25 ft. 10 in. of lineshafting 
in five equal sections, mounted in hangers S, which were 
inverted and used as floor stands. The hangers were 
bolted to two 8-in. I-beams, which were leveled upon 
the floor. The shafts were of cold-rolled steel, 27% in. 
in diameter. Each section was 5 ft. 2 in. long; the adja- 
cent sections were coupled together by means of a flexible 
leather disk or two straps connecting the two flange 
couplings. The flexible couplings prevented the trans- 
mitting of any part of the load applied on one shaft to 
either adjoining section, and also prevented binding be- 
tween shafts and bearings due to possible lack of align- 
ment. 

A direct-current Fort Wayne motor was directly con- 
nected to one end of the shafting by means of a flexible 
coupling. The motor was of the interpole type with the 
interpoles removed, making it a shunt motor. Its rating 
with the interpoles was 7% hp., 28 amp., 400/1600 
r.p.m., 4 pole, 230 volts. The power was measured by 
means of calibrated instruments, namely, voltmeter and 
ammeter. 

The load was applied through levers upon hardened 
knife edges and pin points as fulcrums. Across the top of 
the 8-in. I-beams and at right angles to them were bolted 
short 6-in. I-beams to which the fulerums were attached. 





*Professor, steam and gas engineering, University of Wis- 
consin. 

+Professor of mechanics, University of Wisconsin. 

tInstructor in electrical engineering, University 
consin. 

Note—Abstract from 
of Mechanical Engineers. 


of Wis- 


paper before the American Society 


Peripheral speed of shaft 


A. Ketso} 


Standard 1000-lb. scales were set upon the 6-in. I-beams. 

A double system of leverage was used in order to get 
sufficient load upon the bearings with as short a length 
of leverage as possible. This double system of levers also 
served to steady the apparatus and prevent excessive vi- 
bration. A pressure ratio of 8.33 at each bearing to one 
at the scale was thus realized. This was checked by an 
independent method of weighing the actual! load resulting 
at the bearings from a given load on the scales. 

The loads were applied to the shaft by two bearings 
between each pair of hangers. These bearings were iden- 
tical with those in the hangers, and were supplied with 
knife edges which engaged a V-shaped groove in the 5- 
in. I-beam levers. The bearings and hangers for each 
section were symmetrically placed with respect to the 
middle of the section ; therefore, equal loads on the inter- 
mediate bearings produced equal pressures on the end 
bearings. 
intermediate bearings by one-half the weight of the shaft, 
or by 40 lb. This difference is regarded as negligible in 
the paper, and load per bearing means average of the 
loads on intermediate and end bearings. The bearings 
were prevented from turning by short levers fastened to 
the bearings and resting upon uprights from the floor. 
Only one type of bearing was tested at a time, so that 
no complications might arise in establishing the losses 
for the particular bearing under test. The reason for us- 
ing 20 bearings was that the amount of power necessary 
for a single bearing was so small as to be difficult of 
measurement. Also any single bearing might not truly 
represent results from that type of bearing in general. 

The three kinds of bearings tested were: The Hess- 
Bright ball bearing, manufactured by the Hess-Bright 
Manufacturing Co.; the ring-oiled bearing, manufactured 
by the Dodge Manufacturing Co., lined with babbitt 
metal made from their formula, and the Hyatt roller 
bearing, manufactured by the Hyatt Roller Bearing Co. 
All bearings were for the same-size shaft and, in fact, the 
same pieces of shafting were used for all the tests, except 
that two sections bent during the tests were replaced. 

To avoid the endwise thrust of the shaft, when, sup- 
ported by the roller bearings, it was necessary to inter- 
pose two ball thrust collars. Before this was done ex- 
cessive vibration of the motor and of the apparatus re- 
sulted from the tendency of the shaft to move endwise. 
This was particularly troublesome at high loads and 


These latter pressures exceeded those on the 


speeds. 

The speeds used in the tests were between 150 and 450 
r.p.m., corresponding, respectively, to about 100 and 300 
ft. per minute peripheral speed. Most of the loads used 
were between 700 and 1800 lb. per bearing, corresponding 
respectively to about 30 and 80 Ib. per sq.in. for the 


150 ft. per min. corresponding to 235 r.p.m 


Average Load per Bearing = 727 Lb Average Load per Bearing = 1227 Lb Average Load per Bearing = 1727 Lb 
Temperature Temperature Temperature Tem . : 
} ture e ‘ . perature Temperature Te > . 
. Bearing = 77°F. Bearing = 100°F. — Bearing = 77°F. _— Bearing = 100°F — Bearing = 77°F. _— Bearing = 100° F 
Rearing Coeff. Friction Coeff. Friction Coeff. Friction Coeff. Friction Coeff. Friction Coeff. Friction ; 
Ball 0.0025 0.0019 0.0022 0.0018 0.0020 0.0016 
Roller 0.0069 0.0055 0.0055 0.0047 0.0049 0.0042 
Babbitt 0.0112 0.0075 0.0082 0.0058 0.0070 0 0051 


TABLE 1. 


COMPARISON OF COEFFICIENTS OF 


FRICTION 
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babbitt bearings. All statements of results, therefore, 

are subject to the above limitations as to speed and loads. 
Two lubricants were used in all the tests: Atlantic 

Red Engine Oil in the babbitt and roller bearings, and 

No. 2 Keystone Grease in the ball bearings. Tests of the 

oil gave the following results: 

At temperature, deg. 74.5 79 86.5 90 107.5 116 124 131 


Viscosity 8.86 7.92 6.06 5.47 3.73 2.98 2.66 2 43 
Flash point, 400 deg. chill point, 32 deg.; burning point, 470 deg.; specific 


gravity, 0.905. 

ResuLTs OF THE TESTS 
The following data, Table 1, regarding coefficients of 
friction for the three types of bearings at various loads 
and temperatures of bearing, and at a peripheral speed 
of the shaft of 150 ft. per min., corresponding to the 
average lineshaft speed of 235 r.p.m., are interesting: 


Periphal speed = 100 ft. per min. Peripheral speed = 300 ft. per min. 
corresponding to 157 r.p.m. corresponding to 470 r.p.m. 


Bear- Temperature of (Temperature of Temperature of Temperature of 
ing Bearing = 77°F. Bearing = 100°F. Bearing = 77°F. Bearing =100°F. 

Ball 1 1 1 I 

Roller , 2.2 2.5 3.7 3 

Rabbitt 3 3.6 4.5 4 


TABLE 2. COMPARISON OF RELATIVE AMOUNTS OF POWER CON- 
SUMED IN FRICTION 

Table 2 presenting the comparison in a different way is 
given. It gives the relative amounts of power consumed 
in friction by the three types of bearings, assuming the 
relative amount of power consumed in friction by the ball 
bearing as 1. The relative numbers given are based in 
each case on the average power for three loads: 710, 
1210 and 1710 Ib. for ball bearings; 740, 1240 and 1740 
lb. for roller bearings ; 730, 1230 and 1730 |b. for babbitt 
bearing 
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Flue Welding and Testing 
By S. R. Stone 


A letter received from one of the officials of the motive- 
power department of the Swedish government railways, 
in which an enthusiastic account is given of the results 
obtained with a pneumatic flue welder of American make, 
shows the increasing use of this addition to the list of air- 
operated machines. While in Canada not long ago, visit- 
ing a newly erected plant, I observed one of these ma- 
chines with which a 2-in. tube was being swaged and 
welded in about 5 see. average time, making a smooth 
weld both inside and out and leaving the tube an even 
thickness. Scarfing and welding were also done with the 
seme tool, 

Returning through Michigan I found another machine 
of similar type in the service of a company making heavy 
steam traction engines and road machinery. The super- 
intendent stated that their tubes had formerly been 
scarfed and welded by hand, the average cost of operation 
being about yc. for each 2-in. flue and the production for 
two men per day approximately 40. An ordinary coal 
fire was then used for heating. After installing the pneu- 
matic welder and an oil furnace with two openings, the 
cost per flue was reduced to 7/,,¢., and the production in- 
creased to 550 daily. In addition to scarfing and welding 
the operators also rattle and cut off the flues and stubs. 

The cost figures given probably did not take overhead 
expense into account, but they are interesting as a com- 
parison. The capacity of the pneumatic welder, in the 
superintendent’s judgment, was limited only by the time 
required for the heating of the flues. If it were possible 
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to operate the machine continuously each day, a larger 
furnace would bring the production up to 800 or 900 
per day. A further advantage that he found was in the 
fact that the mandrel and dies could be the same size as 
the flue, the result being a piece of tubing so smooth on 
the inside as to permit the use of a flue scraper by users 
of the tractors when in service. 

The reliability of tubing for severe service has been 
greatly increased by the tests to which it is subjected at 
the mills, including internal hydrostatic pressure, the 
degree of which depends upon the material and the use to 
which it is to be put. Ordinarily it is not necessary to 
ge beyond 40 to 50 per cent. of the elastic limit of the 
material, which, as a rule, is far above actual working 
pressures. In addition, boiler flues and lapweld tubing 
are subjected to a flattening test made on the crop ends 
cut from each piece. At the plant of a leading manufac- 
turer, the National Tube Co., this is accomplished as 
follows: 

The crop ends are placed in a flanging press, especially 
designed for the service, and the rough end of each is 
first pressed flat by a hydraulic ram working horizontally. 
Thereupon a die attached to a vertical plunger is brought 
down by hydraulic pressure and turns over a flange on the 
cut end of each sample, thus combining a flattening, 
crushing down and flange test. Any tube which fails to 
stand this test on account of imperfect welding is given 
another run through the furnace, rewelded and again 
tested. Preliminary to the manufacture of the tubing 
in its finished form are chemical, impact, expansion and 
other physical tests made at various stages in the produc- 
tion of the steel, including the flue sheet itself. The same 
is true of seamless tubing, the inspection of which begins 
with the bloom from which the round billets are made. 

The impact test, which has long been a commonplace 
with metallurgists, but hardly familiar to metal workers, 
or users, generally, is made in a way that can be simply 
explained. A sheet-iron frame attached to a rigid cast- 
iron base is used to support a pendulum, which is hung 
on roller bearings and moves before it a pointer to record 
the height of the swing mentioned below. The specimen 
of steel to be tested is clamped firmly in the base of the 
machine, being so placed that it will be struck by the 
pendulum at the lowest point in the swing. The test 
piece is #gXq%—x244 in., with a 60-deg. notch cut +g in. 
deep, 15g in. from the end. After the test piece has been 
securely clamped, the pendulum is released, strikes the 
steel and breaks it, being checked in its swing to a certain 
extent, depending upon the resistance offered. The height 
of the swing following the impact with the test piece is 
recorded by the pointer. The weight of the pendulum and 
height of the free swing from a fixed point of release 
heing known, it is easy to calculate, from the difference 
hetween the latter and the height of the swing after im- 
pact, how much energy in foot-pounds was absorbed by 
the resistance of the test piece. 


* 

A committee appointed by the Technical Publicity Asso- 
ciation of New York to investigate standard sizes for cat- 
alogs, recently measured 927 catalogs and found 147 different 
sizes, ranging from 3x5 to 11x14% in. After an investiga- 
tion extending over a period of 18 months the committee 
has recommended 6x9 and 8%x11 in. as the standards for all 
purposes. These recommendations conform to those previ- 


ously made by the American Society of Mechanical Engineers , 


and other organizations, 
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Rebuilding A Thousand Type- 
writers A Week 


SPECIAL CORRESPONDENCE 


SYNOPSIS—The thorough methods used in rebuilding 
typewriters, and views of the various departments in the 
shop of the American Writing Machine Co., are de- 
scribed. A well laid-out stockroom and a specially set- 
up grinding machine for the platens. The method of 
obtaining the desired even touch of the key lever escape- 
ment, 
wis 

It will readily be appreciated that the rebuilding of 
1000 typewriters a week, the regular output of the Amer- 
ican Writing Machine Co., Newark, N. J., requires a well 


THE Stock DEPARTMENT 


A portion of the stock department is shown in Fig. 2, 
All small parts are kept in drawers for the various makes, 
an index being kept of the number and name of each 
part. parts drawn from stock as desired, 
enough always being on hand. Some of the parts may 
be seen in the compartments of the open drawers. A sim- 
ilar system is observed for the larger parts. 

Fig. 3 shows the japanning department. After the 
machines are stripped all the enameled parts are taken 
to this department and the old enamel removed. Some of 


These are 





Fia. 1. 


planned and efficient details of 


which 


system 
follow. 


management, 


Fig. 1 shows a corner of the receiving department 


where the various machines are unpacked and put on 


shelves. These machines are received in every condi- 


tion, some in fairly good order, and others so dilapidated 
that only parts can be utilized. In the view shown, may 
Fox, Ham- 


mond, Densmore, Sun, New Century, Monarch, Daugh- 


be seen Smith Premier, Remington, Oliver, 


erty Visible and Sholes typewriters, though these are 
When 


received the machines are stripped and the good parts of 


only some of the various machines overhauled. 


each placed in a wire basket, note being made of any de- 
fective or missing parts 


A CorRNER OF THE RECEIVING DEPARTMENT 


the parts so treated are shown at A. The castings are 
then enameled with the desired color and relettered, afte: 
which they are placed in the japanning ovens, one of 
which is shown open at B. Gages are placed on the ovens 
so that the correct temperature may be maintained dur 


ing the japanning operation. 
THE PLATING DEPARTMENT 


A view of the plating department is shown in Fig. 4 
\fter the polished parts are removed, the larger ones are 
tagged with a number to correspond to the serial num 
ber of the typewriter to which they belong. The small 
parts are placed in a wire basket and tagged with a num- 


ber similar to that placed on the larger pieces. The 
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paris are then washed and plated in the following order 
and solutions: Potash and hot water; muriatic acid and 
cold water; potash and cold water; sal soda and hot 
water; rinsed in cold water; copper-plated (the current 
used being 10 volts) and left in the bath A about 5 min. ; 
rinsed in cold water then nickel-plated in the tanks B, 
the time required for the plating being about 1144 to 2 
hr. using a current of 5 volts. 

The motor used to supply current for the electro-plat- 
ing processes is a Hanson & Van Winkle 214-hp., 4-pole 


direct-current motor running at 1800 r.p.m. After be- 


ing in the electro-plating bath the required time the 
pieces are dried by means of heated air supplied by the 
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blower system C’. They are then buffed and polished, the 
wheels for which purpose may be seen-at the rear of the 
room. The parts are then assembled onto the frames to 
which they belong, each machine being carefully tested 


and examined. 


MACHINING THE PLATENS 


Fig. 5 shows the arbor press used to assemble the 
platens onto the typewriter rollers. The roller A is 
placed into the end of the rubber platen B, which is then 
forced on by means of the arm acting through the worm 
segment (, which meshes into a rack attached to the 
presser foot D. After the platens are on the rollers they 

















——— 


Fie, 2. A Portion or THE Stock DEPARTMENT 











Fie. 3. THe JAPANNING DEPARTMENT 
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are ground to the correct outside diameter by means of 


the grinding machine in Fig. 6. The roller is driven 
by a special chuck A made with two sharp prongs which 
enter the wood, thus acting as a driver. The other end 
of the roller is carried by the center of the tailstock. The 
grinding wheel B is fed across the rubber platen until 
the correct size is obtained, the gage ( being used for 
testing. 

The gra Je of wheel used for this operation is a Nor- 
ton 60 G, 12.in. in diameter and revolving at approxi- 
mately 16,000 r.p.m. The dust from the rollers is drawn 
away from the machine and operator by a_ belt-driven 
fan; the pipe and hoods used for collecting this dust are 


seen at D. 
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GRINDING MACHINE FOR THE PLATENS 
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A miller set up for milling the key levers is shown in 
Fig. 7. The typewriter is fastened to the fixture A on 
the machine table. The bars B which carry the depth 
gages are then placed in position on the upper surface 
of the typewriter. The levers are next until the 
the underside of a gage 
placed on the crossbar C. The lever is then locked in po 
sition with the rod D. The cutter EF, which 
across the set of levers, is then started, and a cut of the 
By using three differ 
touch 


raised 


type comes in contact with 


reaches 
correct depth is thus obtained. 


is obtained 
The ma- 


ent the crossbar C' an even 


gages on 


for all the levers on the typewriter escapement. 


a a 


SMITH PREMIER rete te type 7 Factory We. 5 / V7 
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Tue MILLerR For THE Key LEVERS 
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chines are then tested for accuracy of touch and pro- 
duction, after which they are packed ready for shipment. 


THE Carp-Recorp SysTEM 


Fig. 8 shows the method employed for keeping track of 
the repaired typewriters. The section A is marked as 
shown when the machine to be repaired comes into the 
factory. After it is unpacked, if it is put into the repair 
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Fig. 9. FinaL Orrice Recorp or ReparreED MACHINES 


room or shipping room, the section B is used and marked 
accordingly. When the necessary repairs are performed 
the section C is filled in with the necessary information as 
shown, and when the machine is shipped the section D 
is used. 

Fig. 9, shows the card which is kept in the office as a 
perpetual record of this machine. The first part of the 
card is filled in when the section A, Fig. 8, is filled in, 
and the latter part is copied from section D, Fig. 8, after 
which the card, Fig. 8, is destroyed, the record card, Fig. 
9, being filed away in its correct numerical order. 


Exports of Metal-Working 
Machinery 


The tables give the value of the exports of metal-work- 
ing machinery from the United States for the year end- 
ing June 30, 1913, and a comparison of totals for the 
large geographical divisions for the past seven years. 


NN  . o iin td otc cehiu ceed womenaws $600,593 
CT  < . stivsse tik accee 786,679 
TEE re 13 
IER. 5 arg tid up ew ad abe bheeedh 84,753 
Finland. . 24,947 
France 1,936,908 
Germany. . 3,175,188 
Gibraltar. . 
Greece... 2,310 
Are okt whee she ion 437,910 
Netherlands 260,893 
Norway. . 79,366 
Portugal 1,391 
Roumania 110 
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Spain , 109,624 
Sweden 241,373 
Switszerland.............-. 17.108 
Turkey in Europe 3,105 
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EO Cac 0 sk ab anes 6,512 


Total for Europe $12,268,677 
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The grand total is the greatest in our history, and ex- 
ceeds that of 1912 by nearly $4,000,000. The totals for 
Europe and North America are likewise the greatest. For 
the other geographical divisions there is either a loss or 
only a negligible increase. 
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VALUE OF EXPORTS OF METAL-WORKING MACHINERY FROM THE 
UNITED STATES FOR THE YEAR 1913 
SS. 

Uses for sawdust are of growing importance. Convenience 
of the electric drive has in many instances brought a pressing 
problem in how to dispose of the refuse from the woodwork- 
ing plant. The “Cement World” points out the possibilities 
of sawdust for special service in concrete. When sawdust 
or wood pulp is used as part of the aggregate in mixing, it 
is claimed that the resulting concrete is of light weight and 
low tensile strength, but has some properties that commend 
it for certain indoor uses. On account of its elasticity, com- 
bined with its practically nonabsorbent character, it is said 
to be especially adapted as a floor veneer. A novel applica- 
tion of sawdust concrete is reported as having recently been 
made in the new public library building in Springfield, Mass. 
It was employed there as a base on which to put the cork 
carpet covering the floors. The object was to obtain a layer 
into which nails could be driven and which at the same time 
would hold the nails. After several experiments with differ- 
ent mixtures it was found that a 1 to 2% mix—three-fourths 
of a part of sawdust—gave the desired result, and 5000 sq.ft. 
of this mixture was laid. The thickness of the layer was 
1 in., and after four months, indications are that the material 
is a success. 














1907 1908 1909 1910 1911 1912 1913 

Europe 8,423,471 6,859,319 2,853,605 4,832,916 7,622,951 9,356,299 12,268,677 
North America 454,457 56,724 455,724 507,700 1,027,923 1,519,057 2,554,420 
South America 136,070 238,866 113,373 - $805,069 269,016 067,241 571,919 
Asia : 255,551 514,430 88,374 147,957 334,312 230,705 196,796 
SII I OREO Tt PEPE 90,990 208,339 115,560 162,557 344,497 415,841 468,472 
Africa 8,517 18,557 13,398 19,304 28,266 62,676 37,031 

Total 9,369,056 8 ,696,235 3,640,034 5,975,503 9,626,965 12,151,819 16,097,315 


TOTAL VAL U E OF EXPORTS OF METAL-WORKING MACHINERY FROM THE UNITED STATES FOR THE PAST SEVEN YEARS 
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Animal and Vegetable Oils; Their 
Preparation and Uses--I. 


By R. C. 


SYNOPSIS—The most valuable animal oils for lubrica- 
tion are lard oil, neatsfoot oil, tallow oil, whale otl, sperm 
oil, and porpoise oil, All of these were formerly used for 
lubricating purposes, but now have given way to a greai 
extent in this field to mineral oils. They still have other 
important uses in the shop. The vegetable oils include 
linseed, china-wood oil, cottonseed oil, olive oil, and others. 

Animal and vegetable oils are often called “fixed oils,” 
because in contradistinction to mineral oils they cannot be 
volatilized or distilled without decomposition. Chemically 
speaking, they are all glycerides of fatty acids. The gly- 
cerides are neutral substances, whereas the fatty acids are, 
as the name implies, of an acid nature. A simple differ- 
entiation for the layman between neutral oils, that is, 
glycerides, and fatty acids, is this: When treated with 
caustic alkalies they both form soaps and a secondary 
product; but in the case of the glycerides this secondary 
product is glycerin, whereas in the case of fatty acids it 
is simply water. All acids, whether of a fatty nature, 
such as oleic acid, or of a mineral nature, such as muri- 
atic acid, when neutralized with caustic alkali form water 
as a secondary product. All glycerides, that is, animal, 
vegetable, and fish oils, when so neutralized form glycerin. 

The animal oils are obtained by merely heating the 
fatty tissues of the carcass, that is, by “rendering,” or 
“trying out” the fat, as it is called, or by boiling out the 
fatty oil with water. Vegetable oils occur mostly in the 
seeds or fruit of various plants and are obtained either by 
pressing, or by extracting with solvents. Since each of the 
oil-yielding plants and animals produces its characteristic 
oil, there are very many varieties of fixed oils. Animal 
oils are, as a rule, either nearly colorless, or yellow; vege- 
table oils occur in various shades of yellow and green. 
Each variety generally has a distinctive odor. Their 
specific gravities (weight in comparison with an equal 
volume of water) vary from about 0.880 to 0.970 (water 
= 1.000). 

Sperm oil is the lightest and the most fluid and castor 
oi] the heaviest and the most viscous of the fixed oils. 
Certain of the vegetable oils, when exposed to the air, 
rapidly absorb considerable oxygen, forming thin, elastic, 
varnish-like films. Such oils are called drying oils, of 
which the best known is linseed oil, largely used in paints. 
Other vegetable oils show no tendency to form such films 
and these are called nondrying oils. There is also a third 
class of oils, called semidrying, which, as the name indi- 
cates, falls between the drying and the nondrying classes. 
For lubrication, either nondrying or semidrying oils must 
be used, such as olive oil, rape oil, and castor oil. It is 
important, moreover, that all oils used for lubrication 
should be as free as possible from fatty acids. All fixed 
oils contain a certain amount of fatty acids, some more 
than others; and if the oil is allowed to stand in the air 
the amount increases and the oil becomes “rancid.” No 
oil which contains more than 4 per cent. (or at the most 
5 per cent.) of fatty acid should be used to lubricate any 
kind of machinery (we do not include here cutting oils). 
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For delicate and intricate machinery the amount per- 
missible is considerably less than this. The fatty acids 
not only attack and corrode the metal, especially if it 
is brass, but in so doing they at the:same time form soaps 
which dissolve in the oil and cause it to get thick and 
gummy. 

The animal oils most valuable for lubrication are lard 
oil, neatsfoot oil, tallow oil, whale oil, sperm oil and por- 
poise oil. Formerly these oils were widely used for lubri- 
cating purposes, but now they have given way, almost 
entirely, to mineral oils. They still have other important 
uses, however. Let us discuss briefly the individual fixed 
oils which are of particular interest in connection with 
the machine shop, either for lubrication or for other uses. 


LINSEED OIL 


Linseed oil is perhaps the most widely known of the 
drying oils. This class of oils, as we have said, cannot be 
used as lubricants. The chief interest of linseed oil in 
the machine shop ‘is its use in paints and also for making 
cores, that is, as a core oil. It is obtained from the seeds 
of the flax plant and considerable quantities are produced 
in this country. The seeds are generally crushed between 
rollers and then heated in a mixing kettle and finally 
pressed while still warm. This method yields a crude, 
yellowish-brown oil, containing considerable mucilaginous 
matter. These impurities will settle out on long standing. 
Oils purified in this way are known as “tanked oil.” The 
settling is sometimes allowed to go on for several years. 
Such oils are considered especially valuable for varnish 
making. A rapid test for determining the suitability of 
a linseed oil for varnish making is to heat it in a glass 
vessel, such as a beaker, or a test tube. No jelly-like mat- 
ter should separate from the oil, and it should remain 
clear and limpid. 

“Tanked oil” derives its enhanced value from its com- 
parative freedom from impurities. The tanking method, 
however, is a slow one, and a more rapid method of re- 
fining is often used, which consists in treating the oil with 
1 to 2 per cent. of sulphuric acid (oil of vitriol). This 
causes a rapid settling out of the impurities and is the. 
method largely used in preparing paint oils. The finest 
kinds of linseed oil (called artists’ oil) are prepared by 
submitting the refined oil to a still further process of 
“sun bleaching.” 

Linseed oil has a characteristic odor and varies in color 
through several shades of brownish-yellow and yellowish- 
brown. Its specific gravity is about 0.93. It has, as we 
have said, the property of absorbing oxygen from the air 
and forming hard elastic films. This can be hastened by 
boiling the oil with a small amount of litharge (lead 
oxide). The same effect is also obtained by adding 
a small amount of a so called “drier.” These driers 
are generally compounds of lead and manganese with 
rosin, or often lead or manganese compounded with 
the fatty acid of the oil itself. In fact, most “boiled 
linseed oil” now on the market is merely the raw 
oil, which has been heated to a moderately high 
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temperature, with the addition of one or more of these 
driers. Such oils are often considerably darker in color 
and should dry, when spread out in a thin layer, in 24 
hours or less, whereas a raw oil requires about three times 
Linseed oil, like all expensive oils, is often adui- 
It is difficult to detect such 
Fish oils can 
Linseed oil 
A good oil 


as long. 
terated with cheaper oils. 
adulterations except by chemical analysis. 
often be detected by the odor of the cold oil. 
itself when heated, however, has a fishy odor. 
for use in paints should be clear and have a pleasant, 
clean odor, and should not separate gelatinous matter 
when heated. A “raw oil” when flowed over a clean piece 
of glass and allowed to stand in a vertical position should 
dry hard and free from stickiness within 75 hours, and 
a “boiled oil” within 24 hours. 
Cuina-Woop OIL 

This is also called Japanese-wood oil and tung oil. It 
has considerable use nowadays in the machine shop as a 
core oil, having replaced linseed oil for this purpose to a 
It is obtained from the seeds of a 
tree which is native to China and Japan. These trees 
produce nuts having three seeds to the nut. In China, 
therefore, the oil is often called nut oil. Practically all 
the oil which is exported to Europe and America is ob- 
It is of a rather pale 


considerable extent. 


tained by cold pressing of the seeds. 
vellow color and is called white tung oil. It has a very 
characteristic and somewhat unpleasant odor. The Chi- 
nese oil has a specific gravity of about 0.941 and the 
Japanese about 0.933. The only heavier fixed oil is castor 
oil. 

Tung oil has even more marked drying properties than 
linseed oil, but it forms a dry opaque film, which is waxy 
but not elastic. The linseed-oil film is transparent and 
elastic. When treated with lead oxide (litharge), or red 
lead, the oil will form a light-brown gelatinous mass 
within 15 min. A very characteristic property of the oil 
is its forming a jelly when heated to a temperature of 
250 deg. C., or even when kept at 180 deg. C. for an hour 
The oil will also become solid if long exposed to 
It does not appear that China-wood oil is ex- 


or two. 
the light. 
tensively adulterated. 
SoJA-BEAN OIL 

This oil is also variously known as soy-bean oil, Chinese- 
bean oil, and simply “bean oil.” It is obtained from the 
seeds of a plant which grows largely in Japan, Korea, and 
China. In truth the soja-bean industry is one of the 
staple industries of Manchuria and of Japan. The oil is 
lergely used in those countries for edible purposes, but has 
recently been finding more and more use in this country 
as a paint and varnish oil in connection with linseed oil. 
When exposed to the air it dries slowly with the formation 
of a thin skin. Its value as a paint oil has not been 
definitely settled as yet, but it is claimed to have valuable 
properties in varnish making. Its color varies consider- 
ably through several shades of brown and yellowish brown, 
according to the care with which it has been prepared. 
li has about the same specific gravity as linseed oil, but 
its drying properties are considerably inferior. It be- 
‘ongs, in fact, to the class of semidrying oils, and not to 
the class of drying oils. 

COTTONSEED OIL 


Cottonseed oil, as its name indicates, is obtained from 
the seeds of the various kinds of cotton plants. It is 
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produced in large quantities in this country. The oil 
is obtained from the seeds by pressing. Since there are 
dark-brown cell materials in the kernel of the seed, the 
oil as it runs from the press is often a deep ruby-red 
color, sometimes almost black. The color, however, de- 
pends largely upon the freshness of the seeds. American 
crude cottonseed oil is, as a rule, much lighter in color 
than foreign oils because the seeds are pressed soon after 
the crop is harvested. 

The crude oil is refined by treating it warm with a weak 
solution of caustic soda. This gives a pale yellow to 
brownish-yellow oil. The best grade is known as “prime 
summer yellow.” It should be “clear and free from water 
and foots,* sweet in flavor and odor,” and light yellow in 
color. It is suitable for edible purposes, but there seems 
to be a prejudice against using it under its own name. 
Many people prefer to buy “table oil,” “salad oil,” “butter 
oil,” or “sweet nut oil,” and would probably be quite sur- 
prised to know that such names are generally merely 
aliases for cottonseed oil. 

The ordinary oil, known to the trade as “summer oil,” 
will become cloudy and partially freeze at a comparatively 
high temperature. The fatty matter which separates out 
is known as “stearine.” It is possible, however, to prepare 
oils which will remain perfectly clear at 32 deg. F. (the 
freezing point of water) for a considerable length of time. 
Such oils are known as winter oils—either “prime winter 
white,” or “prime winter yellow,” according to the depth 
of color. The essential difference, therefore, between win- 
ter and summer oils is that the former have the bulk of 
the “stearine” removed so that they will remain liquid 
at low temperatures. 

Cottonseed oil is a typical representative of the semi- 
drying class of oils. It has a specific gravity of about 
0.925. By blowing air through it at a temperature of 90 
to 100 deg. F., it can be made to absorb oxygen, and it 
then becomes heavier and thicker. The specific gravity 
can be raised by this treatment to about 0.94. On ac- 
count of its drying properties and its tendency to gum, 
cottonseed oil cannot be recommended as a lubricating oil. 
Its chief legitimate uses are for edible purposes and for 
soap making. It is also considerably used for adulterat- 
ing olive oil and lard oil and other edible oils. It was 
formerly quite largely used in the machine shop as a 
tempering oil and also as a core oil and still finds con- 
siderable use for those purposes. It is also quite exten- 
sively used as a burning oil. 


RaPe OIL 


This oil is also known as colza oil and is obtained, as 
the name indicates, from rape seed. It is a clear, pale- 
yellow oil, having a characteristic odor. Its specific grav- 
ity is about 0.914, and its viscosity is higher than anv 
other fixed oil except castor oil—in other words, there is 
only one other fixed oil which will flow more slowly at 
any given temperature. It is a semidrying oil and is, 
therefore, not suitable for lubricating delicate machinery. 
It still finds some use as a lubricating oil for certain 
classes of machinery, but the chief use of the commercial! 
oil is as a burning oil. When used for this purpose, or 
for lubricating, it should be as free as possible from fatty 
acids, and no oil should be used which contains over 4 








*By “foots” is meant the jelly-like flakes of mucilaginous 
matter which are often seen floating in a ek refined oil. 
These can be seen better by letting the oil stand for some 
time, when they will gradually settle to the bottom. 
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per cent. The effect of these acids is to char and gum the 
wick. 

Rape oil is often adulterated with other oils, such as 
cottonseed, corn, linseed, fish, and mineral oils. The pres- 
ence of fish oil can sometimes be detected by the odor, 
especially if the oil is warmed, and mineral oil is often 
shown by the “bloom” or fluorescence which it imparts. 
The other oils can be detected only by chemical analysis. 


OLIVE OIL 


The name of this oil indicates its source. It is obtained 
from the fruit of the olive tree. It comes upon the market 
in many grades. The finest edible oils, which are often 
called “sweet oil,” are obtained from hand-picked olives, 
which are carefully crushed in a mill without breaking 
the pits. The meat is separated from the pits and pressed 
ir a hydraulic press. A second grade of oil is then ob- 
tained by pouring cold water over the pressed meats and 
again pressing. This pulp is once more removed from 
the press, mixed with hot water and pressed, yielding the 
bright colored oils which are used for technical purposes, 
burning oils, lubrication and soap making. 

The color of olive oil varies considerably, running from 
pale greenish-yellow, almost colorless, to a dark greenish 
brown. The low-class oils are quite green on account of 
the coloring matter of the olives extracted with the oil. 
The cheap brown-colored oils are inferior for lubrication 
on account of their high content of fatty acid, which tends 
tc gum up the bearings. 

The specific gravity of the oil is about 0.915. It is a 
nondrying oil, and formerly found considerable use as a 
lubricant for light machinery. The better grades are 
now too expensive for this purpose, however, and the 
cheap grades generally contain so much fatty acid that 
they are likely to cause trouble by the formation of gummy 
deposits. The oil is not at present much used for lubri- 
cation, although it is still employed somewhat, mixed with 
mineral oil, on spindles and looms. Many adulterants 
are used in connection with olive oil, especially cottonseed 
oil. The latter can generally be easily detected by chemi- 
cal analysis. It is considerably cheaper than olive oil, and 
being a semidrying oil, is not suitable for lubricating 
purposes. 

Castor OIL 


Castor oil is obtained from the seeds of the ricinus 
plant, which grows in great quantities in all tropical 
countries. There are many cultivated varieties and the 
seeds, known as castor beans, vary considerably in size 
aid appearance. The United States, particularly certain 
of the Middle West states, grows a considerable amount 
of castor beans. The greater amount of castor oil pro- 
duced in this country, however, is from. imported beans. 
By far the greatest bulk of these comes from East India. 
The oil is obtained from the beans either by pressing or 
by extracting with solvents. A noteworthy peculiarity of 
the bean is that it contains a poisonous alkaloid known as 
ricine. It requires considerable care to get the oil out of 
the beans without getting any of the poisonous ricine with 
it. It is only the purest and most carefully prepared 
castor oil, therefore, which can be used for medicinal pur- 
poses. 

For obtaining the best quality (medicinal) oils the 
beans are first passed through specially made rollers which 
crack the outside husks, or shells, which are then removed 
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The inner kernels are then pressed cold 
It is only 
pur- 


Ly a blast of air. 
and part of the oil is squeezed from them. 
cold-pressed oil, which can be used for medicinal 
poses, since the ricine does not pass into the oil. 

The residue is called “press cake.” It is pressed a sec- 
ond and finally a third time. The oils obtained by these 
subsequent pressings are used only for manufacturing 
processes. The finally pressed cake is generally pulver- 
ized and extracted with carbon bisulphide, removing the 
last traces of oil, and this is also used for technical pur- 
poses. Recently it has been found advisable, particularly 
with inferior beans, to remove all the oil by extraction, 
which, of course, yields no medicinal oil. 

The crude oil obtained as above described is refined by 
steaming and then filtering. When properly refined the 
cil keeps very well and is not likely to turn rancid. It is 
nearly colorless or pale greenish yellow; the taste is mild 
at first, then harsh. The harsh taste is more marked in 
American oils. The odor is very characteristic. The oil 
has the highest specific gravity of all the fixed oils (gen- 
erally about 0.965), and it is also the thickest, or most 
viscous of them all. It does not begin to congeal until 
about 0 deg. F. It has the peculiar property of being 
completely soluble in about three to five times its volume 
of grain alcohol at 60 deg. F. Since there are only one 
or two other oils which are appreciably soluble in alcohol, 
this affords a pretty sure test for adulteration with other 
oils. If a castor oil when mixed with three to five times 
its volume of alcohol does not give a clear solution, it is 
probably adulterated. 

Castor oil is not very soluble in mineral hydrocarbon 
oils, although it is more soluble in the lighter oils, such as 
spindle oil, than in the heavier ones. If, however, a third 
oil, such as rape oil, tallow oil, or lard oil, is added, a clear 
solution of the three is readily obtained and it is in the 
form of such mixtures that castor oil is generally used as 
a lubricant. 

Castor oil belongs to the nondrying class, and is, there- 
fore, suitable for use in lubrication. It has also the ad- 
vantage that it is generally comparatively free from fatty 
acids. 
purposes, and is generally used in a mixture as above 
described. For heavy and quick running bearings where 
considerable heat and friction are developed, it has been 
used with some success. It finds many technical uses. 
Next in importance to its medicinal use is its employment 
in making turkey-red oils for textile uses. Castor oil 
is largely employed in making hard transparent soap. It 
Another 
quite large and important use of the oil is in the prepara- 
tion of “sticky fly papers,” which generally contain vari- 
ous gums dissolved in the oil. 


It is, however, too viscous for most lubricating 


is also used as a belt dressing or preservative. 


% 

In a paper read before the September meeting of the Brit- 
ish Iron & Steel Institute, F. Rogers takes exception to the 
common assumption that machine members and other 
of iron or steel have broken as the result of becon:ing 
“erystallized through fatigue.” The writer has made an ex- 
tensive study of this subject and reached the conclusion that 
seldom, if ever, does the structure of the metal become more 
coarsely crystallized as the result of a load applied inter- 
mittently. It appears probable that this idea has arisen from 
the fact that the fracture of test samples subjected to fatigue 
tests are frequently of a crystalline character, but an exam- 
ination would generally show that this crystalline structure 
is no more pronounced at the point of fracture than it would 
be at other points in the bar which were not subjected to 
fatigue. 


parts 
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Table for Lathe and Boring- 
Mill Time 
By A. H. ANGER 


In the preparation of an estimate the machine time is 
generally obtained from the estimator or machine-shop 
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foreman. Because of their experience and wide knowl-_ time. 

“4 CUTTING SPEEDS—FT. PER MINUTE 

_& 

E> 5 16 18 20 

3 = Feeds Reeds Feeds Feeds 

“Ss w : i 4 ty t é H ty ; i . j je : pe . 
2 13.404 3.351 1.676 0.838 12.566 3.142 1.571 0.785 11.170 2.793 1.396 0.698 10.053 2.513 1, 

3} 16.755 4.189 2.004 1.047 15.708 3.927 1964 0.982 13/963 3.491 1.745 0.873 12.566 3.142 1.571 
3 20.106 5.027 2.513 1.257 18.850 4.712 2.356 1.178 16.755 4.189 2.094 1.047 15.080 3.770 1.885 
3h) 23.457 5.864 2.932 1.466 21.991 5.498 2.749 1.374 19.548 4.887 2.443 1.222 17.503 4.398 2.199 
4 26.808 6.702 3.351 1.676 25.133 6.283 3.142 1.571 22.340 5.585 2.793 1.396 20.106 5.027 2.513 
4) 30.159 7.540 3.770 1.885 28.274 7.069 3.534 1.767 25.133 6.283 3.142 1.571 22.619 5.655 2.827 
5 33.510 8.378 4.189 2.094 31.416 7.854 3.927 1.964 27.925 6.981 3.491 1.745 25.133 6.283 3.142 
5} 36.861 9.215 4.608 2.304 34.558 8.639 4.320 2.160 30.718 7.679 3.840 1.920 27.646 6.912 3.456 
6 40.212 10.053 5.027 2.513 37.699 9.425 4.712 2.356 33.510 8.378 4.189 2.094 30.159 7.540 3.770 
6} 43.564 10.891 5.445 2.723 40.841 10.210 5.105 2.553 36.303 9.076 4.538 2.269 32.673 8.168 4.084 
7 46.915 11.729 5.864 2.932 43.982 10.996 5.498 2°749 39.005 9.774 4.887 2.443 35.186 8.796 4.398 
7} 50.266 12.566 6.283 3.142 47.124 11/781 5.801 2.945 41.888 10.472 5.236 2.618 37.699 9.425 4.712 
8 53.617 13.404 6.702 3.351 50.266 12.566 6.283 3.142 44.681 11.170 5.585 2.793 40.212 10.053 5.027 
8} 56.968 14.242 7.121 3.560 53.407 13.352 6.676 3.338 47.473 11.868 5.934 2.967 42.726 10.68F 5.341 
9 60.319 15.080 7.540 3.770 56.549 14.137 7.069 3.534 50.266 12.566 6.288 3.142 45.239 11.310 5.655 
9} 63.670 15.917 7.959 3.979 59.690 14.923 7.461 3.731 53.058 13.265 6.632 3.316 47.752 11.938 5.969 
10 67.021 16.755 8.378 4.189 62.832 15.708 7.854 3.927 55.851 13.963 6.981 3.491 50.266 12.566 6.283 
10} 70.372 17.593 8.796 4.398 65.974 16.493 8.247 4.123 58.643 14.661 7.330 3.665 52.779 13.195 6.597 
11 73.723 18.431 9.215 4.608 69.115 17.279 8.639 4.320 61.436 15.359 7.679 3.840 55.292 13.823 6.912 
11} 77.074 19.268 9.634 4.817 72.257 18.064 9.032 4.516 64.228 16.057 8.029 4.014 57.805 14.451 7.226 
12° 80.425 20.106 10.053 5.027 75.398 18.850 9.425 4.712 67.021 16.755 8.378 4.189 60.319 15.080 7.540 
12} 83.776 20.944 10.472 5.236 78.540 19.635 9.818 4.909 69.813 17.453 8.727 4.363 62.832 15.708 7.854 
13 87.127 21.782 10.891 5.445 81.682 20.420 10.210 5.105 72.606 18.151 9.076 4.538 65.345 16.336 8.168 
13} 90.478 22.620 11.310 5.655 84.823 21.206 10.603 5.301 75.398 18.850 9.425 4.712 67.859 16.965 8.482 
14° 93.829 23.457 11.729 5.864 87.965 21.992 10.996 5.498 78.191 19.548 9.744 4.887 70.372 17.593 8.796 
14} 97.180 24.295 12.148 6.074 91.106 22°77 11.388 5.694 80.983 20.246 10.123 5.061 72.885 18.221 9.111 
15 100.53 25.133 12.566 6.283 94.248 23.562 11.781 5.891 83.776 20.944 10.472 5.236 75.398 18.850 9.425 
15} 103.88 25.971 12.985 6.492 97.390 24.347 12.174 6.087 86.568 21.642 10.821 5.411 77.912 19.478 9.739 
16 107.23 26.808 13.404 6.702 100.53 25.133 12.566 6.283 89.361 22.340 11.170 5.585 80.425 20.106 10.053 
16} 110.53 27.646 13.823 6.912 103.67 25.918 12.959 6.479 92.154 23.038 11.519 5.760 82.938 20.735 10.367 
17) {13.98 29.484 14.242 7.121 106.81 26.704 13.352 6.676 94.946 23.737 11.868 5.934 85.452 21.363 10.681 
17} 117.29 29.322 14.661 7.330 109.96 27.489 13.745 6.872 97.739 24.435 12.217 6.109 87.965 21.991 10.996 
18 120.64 30.159 15.080 7.540 113.10 28.274 14.137 7.069 100.53 25.133 12.566 6.283 90.478 22.620 11.310 
18} 123.99 30.997 15 7.749 116.24 29.060 14.530 7.205 103.32 25.831 12.915 6.458 92.991 23.248 11.624 
19 127.34 31.835 15. 7.959 119.38 29.845 14.923 7.461 106.12 26.529 13.265 6.632 95.505 23.876 11.938 
19} 130.69 32.673 16.336 8.168 122.52 30.631 15.315 7.658 108.91 27.227 13.614 6.807 98.018 24.504 12.252 
20° 134.04 33.510 16 8.378 125.66 31.406 15.703 7.852 111.70 27.925 13.963 6.981 100.53 25.133 12.566 
21 140.74 35.186 17 8.796 131.95 32.987 16.493 8.247 117.29 29.322 14.661 7.330 105.56 26.389 13.195 
22 147.45 36.861 18 9.215 138.23 34.558 17.279 8.639 122.87 30.718 15.359 7.679 110.58 27.646 13.823 
23 154.15 38.537 19 9.634 144.51 36.128 18.064 9.032 128.46 32.114 16.057 8.029 115.61 28.903 14.451 
24 160.85 40.212 20.106 10.053 150.80 37.699 18.850 9.425 134.04 33.510 16.755 8.378 120.64 30.159 15.080 
25 167.55 41.888 20.944 10.472 157.08 39.270 19.685 9.818 139.63 34.907 17.453 8.727 125.66 31.416 15.708 
26 174.25 43.564 21.782 10.891 163.36 40.841 20.420 10.210 145.21 36.303 18.151 9.076 130.69 32.673 16.336 
27 180.96 45.239 22.620 11.310 169.65 42.412 21.206 10.603 150.80 37.609 18.850 9.425 135.72 33.929 16.965 
28 187.66 46.915 23.457 11.729 175.93 43.982 21.991 10.996 156.38 39.095 19.548 9.774 140.74 35.186 17.593 
29 194.36 48.590 24.295 12.148 182.21 45.553 22.777 11.388 161.97 40.492 20.246 10.123 145.77 36.443 18.221 
30 201.06 50.266 25.133 12.566 188.50 47.124 23.562 11.781 167.55 41.888 20.944 10.472 150.80 37.699 18.850 
“4 CUTTING SPEEDS. FT. PER MINUTE 

gS 24 25 26 28 
ae Feeds Feeds Feeds Feeds 
~ 
. = * r 567 aa! 1.705 0.608 
37 4 1.047 0.524 8.042 2.011 1.005 0.503 7.733 1.933 0.967 0.483 7.181 1.795 0.895 
3h 10.472 2618 1.309 0.655 10.053 2.513 1.257 0.628 9.606 2.417 1.208 0.604 8.976 2.244 1.122 
3 12.566 3.142 1.571 0.785 12.064 3.016 1.508 0.754 11.600 2.900 1.450 0.725 10.771 2.693 1.346 
3h 14.661 3.665 1.833 0.916 14.074 3.519 1.759 0.880 13.533 3.833 1.692 0.846 12.566 3.142 1.571 
4 16.755 4.189 2.094 1.047 16.085 4.021 2.011 1.005 15.466 3.867 1.933 0.967 14.362 3.590 1.795 
4} 18.850 4.712 2.356 1.178 18.006 4.524 2.262 1.131 17.400 4.350 2.175 1.087 16.157 4.039 2.020 
5 © «20.944 5.236 2.618 1.309 20.106 5.027 2.513 1.257 19.333 4.833 2.417 1.208 17.952 4.488 2.244 
5h 23.088 5.760 2.880 1.440 22.117 5.529 2.765 1.382 21-266 5.317 2.658 1.329 19.747 4.937 2.468 
6 25.133 6.283 3.142 1.571 24.127 6.032 3.016 1.508 23.200 5.800 2.900 1.450 21.542 5.386 2.693 
6} 27.227 6.807 3.403 1.702 26.138 6.535 3.267 1.634 25.133 6.283 3.142 1.571 23.338 5.834 2.917 
7 29.322 7.330 3.665 1.833 28.149 7.037 3.519 1.759 27.066 6.767 3.383 1.692 25.133 6.283 3.142 
3} 31.416 7.854 3.927 1.964 30.159 7.540 3.770 1.885 28.999 7.250 3.625 1.812 26.928 6.732 3.366 
8 33/510 8.378 4.189 2.094 32.170 8.042 4.021 2.011 30.933 7.733 3.867 1.933 28.723 7.181 3.590 
$} 35.605 8.901 4.451 2.225 34.181 8.545 4.273 2.136 32.866 8.216 4.108 2.054 30.518 7.630 3.815 
9 37.609 9.425 4.712 2.356 36.191 9.048 4.524 2.262 34.799 8.700 4.350 2.175 32.314 8.078 4.039 
9} 39.794 9.948 4.974 2.487 38.202 9.550 4.775 2.388 36.733 9.183 4.592 2.296 34.109 8.527 4.264 
10. 41.888 10.472 5.236 2.618 40.212 10.053 5.027 2.513 38.666 9.666 4.833 2.417 35.904 8.976 4.488 
10} 43.982 10.996 5.498 2.749 42.223 10.556 5.278 2.639 40.599 10.150 5.075 2.537 37.699 9.425 4.712 
il. 46.077 11.519 5.760 2.880 44.234 11.058 5.529 2.765 42.532 10.633 5.317 2.658 39.494 9.874 4.937 
il} 48.171 12.043 6.021 3.011 46.244 11.561 5.781 2.890 44.466 11.116 5.558 2.779 41.290 10.322 5.161 
12° 50.266 12.566 6.283 3.142 48.255 12.064 6.032 3.016 46.399 11.600 5.800 2.900 43.085 10.771 5.386 
12} 52.360 13.000 6.545 3.273 50.266 12.566 6.283 3.142 48.332 12.083 6.042 3.021 44.880 11.220 5.610 
13, 54.454 13.614 6.807 3.403 52.276 13.069 6.535 3.267 50.266 12.566 6.283 3.142 46.675 11.669 5.834 
13} 56.549 14.137 7.069 3.534 54.287 13.572 6.786 3.393 52.199 13.050 6.525 3.262 48.470 12.118 6.059 
14, 58.643 14.661 7.330 3.665 56.297 14.074 7.037 3.519 54.132 13.533 6.767 3.383 50.266 12.566 6.283 
ia} 60.738 15.184 7.592 3.796 58.308 14.577 7.289 3.644 56.065 14.016 7.008 3.504 52.061 13.015 6.508 
is. 62.832 15.708 7.854 3.927 69.319 15.080 7.540 3.770 57.999 14.500 7.250 3.625 53.856 13.464 6.732 
15} 64.926 16.232 8.116 4.058 62.329 15.582 7.791 3.896 59.932 14.983 7.492 3.746 55.651 13.913 6.956 
16 67,021 16.755 8.378 4.189 64.340 16.085 8.042 4.021 61.865 15.466 7.733 3.867 57.446 14.362 7.181 
16} 69.115 17.279 8.639 4.320 66.351 16.588 8.204 4.147 63.799 15.950 7.975 -3.987 59.242 14.810 7.405 
17, 71.210 17.802 8.901 4.451 68.361 17.090 8.545 4.273 65.732 16.433 8.216 4.108, 61.037 15.259 7.630 
i7} 73.304 18.326 9.163 4.582 70.372 17.593 8.796 4.398 67.665 16.916 8.458 4.229 62.832 15.708 7.854 
i8- 75.398 18.850 9.425 4.712 72.382 18.096 9.048 4.524 69.599 17.400 8.700 4.350 64.627 16.157 8.078 
18} 77.493 19.373 9.687 4.843 74.393 18.508 9.209 4.650 71.532 17.883 8.941 4.471 66.422 16.606 8.303 
i9 79.587 19.897 9.948 4.974 76.404 19.101 9.550 4.775 73.465 18.366 9.183 4.592 68.218 17.054 8.527 
19} 81.682 20.420 10.210 5.105 78.414 19.604 9.802 4.901 75.398 18.850 9.425 4.712 70.013 17.503 8.752 
2) 83.776 20.944 10.472 5.236 80.425 20.106 10.053 5.027 77.332 19.333 9.666 4.833 71.808 17.952 8.976 
21 87 965 21.991 10.996 5.498 84.446 21.112 10.556 5.278 81.198 20.300 10.150 5.075 75.398 18.850 9.425 
22 92.154 23.038 11.519 5.760 88.467 22.117 11.058 5.529 85.065 21.266 10.633 5.317 78.989 19.747 9.874 
23 96.342 24.086 12.043 6.021 92.489 23.122 11.561 5.781 88.932 22.233 11.116 5.558 82.579 20.645 10.322 
24 100.53 25.133 12.566 6.283 96.510 24.127 12.064 6.032 92.798 23.200 11.600 5.800 86.170 21.542 10.771 
25 104.72 26.180 13.090 6.545 100.53 25.133 12.566 6.283 96.665 24.166 12.083 6.042 89.760 22.440 11.220 
36 108.91 27.227 13.614 6.807 104.55 26.138 13.069 6.535 100.53 25.133 12.566 6.283 93.350 23.338 11.669 
27 113.10 28.274 14.137 7.069 108.57 27.143 13.572 6.786 104.40 26.099 13.050 6.525 96.941 24.235 12.118 
28 117.29 29.322 14.661 7.330 112.59 28.149 14.074 7.037 108.26 27.066 13.533 6.767 100.53 25.133 12.566 
29 121.48 30.369 15.184 7.592 116.62 29.154 14.577 7.289 112.13 28.033 14.016 7.008 104.12 26.030 13.015 
30 125.66 31.416 15.708 7.854 120.64 30.159 15.080 7.540 116.00 28.999 14.500 7.250 107.71 26.928 13.464 


Vol. 40, No. 6 


edge of machine-shop practice these men are assumed to 
be capable of giving a fairly accurate estimate of the ac- 
tual machining time required to finish a piece of work. 

After looking over the drawing and noting the amount 
of machine work on a certain piece the estimator, or 
machine-shop foreman, makes a guess at the machining 
Since it is practically impossible for a man to guess 


22 
Feeds 
4 ay 3 3 a 
0.628 9.139 2.285 1.142 0.571 
0.785 11.424 2.856 1.428 0.714 
0.942 13.709 3.427 1.714 0.857 
1.010 15.994 3.998 1.999 1.000 
1.257 18.278 4.570 2.285 1.142 
1.414 20.563 5.141 2.570 1.285 
1.571 22.848 5.712 2.856 1.428 
1.728 25.133 6.283 3.142 1.571 
1.885 27.418 6.854 3.427 1.714 
2.042 29.702 7.426 3.713 1.856 
2.199 31.987 7.997 3.998 1.999 
2.356 34.272 8.568 4.284 2.142 
2.513 36.557 9.139 4.570 2.285 
2.670 38.842 9.710 4.855 2.428 
2.827 41.126 10.282 5.141 2.570 
2.985 43.411 10.853 5.427 2.713 
3.142 45.696 11.424 5.712 2.856 
3.299 47.981 11.995 5.998 2.999 
3.456 50.266 12.566 6.283 3.142 
3.613 52.550 13.138 6.569 3.284 
3.770 54.835 13.709 6.854 3.427 
3.927 57.120 14.280 7.140 3.570 
4.084 59.405 14.851 7.426 3.713 
4.241 61.690 15.425 7.712 3.856 
4.398 63.974 15.994 7.997 3.998 
4.555 66.259 16.565 8.282 4.141 
4.712 68.544 17.136 8.568 4.284 
4.869 70.829 17.707 8.854 4.427 
5.027 73.114 18.278 9.139 4.570 
5.184 75.398 18.850 9.425 4.712 
5.341 77.683 19.421 9.710 4.855 
5.498 79.968 19.992 9.996 4.998 
5.655 82.253 20.563 10.282 5.149 
5.812 84.538 21.134 10.567 5.288 
5. 86.822 21.706 10.853 5.421 
6.126 89.107 22.277 11.138 5.564 
6.283 91.392 22.848 11.424 5.716 
6.597 95.962 23.990 11.995 5.992 
6.912 100.53 25.133 12.566 6.288 
7.226 105.10 26.275 13.138 6.563 
7.540 109.67 27.418 13.709 6.859 
7.854 114.24 28.560 14.280 7.144 
8.168 118.81 29.702 14.851 7.420 
8.482 123.38 30.845 15.422 7.716 
8.796 127.95 31.987 15.994 7.991 
9.111 132.52 33.130 16.565 8.287 
9.425 137.09 34.272 17.136 8.562 
30 
Feeds 
3 a a 3 4 
0.449 6.702 1.675 0.838 0.419 
0.561 8.378 2.094 1.047 0.524 
0.673 10.053 2.513 1.257 0.628 
0.785 11.729 2.932 1.466 0.733 
0.898 13.404 3.351 1.676 0.838 
1.010 15.080 3.770 1.885 0.942 
1.122 16.755 4.189 2.094 1.047 
1.234 18.431 4.608 2.304 1.152 
1.346 20.106 5.027 2.513 1.257 
1.459 21.782 5.445 2.723 1.361 
1.571 23.457 5.864 2.932 1.466 
1.683 25.133 6.283 3.142 1.571 
1.795 26.808 6.702 3.351 1.676 
1.907 28.484 7.121 3.560 1.780 
2.020 30.159 7.540 3.770 1.885 
2.132 31.835 7.959 3.979 1.990 
2.244 33.510 8.378 4.189 2.094 
2.356 35.186 8.796 4.398 2.199 
2.468 36.861 9.215 4.608 2.304 
2.581 38.537 9.634 4.817 2.499 
2.693 40.212 10.053 5.027 2.513 
2.805 41.888 10.472 5.236 2.618 
2.917 43. 10.891 5.445 2.723 
3.029 45.239 11.310 5.655 2.827 
3.142 46.915 11.729 5.864 2.932 
3.254 48.590 12.148 6.074 3.037 
3.366 50.266 12.566 6.283 3.142 
3.478 51.941 12.985 6.493 3.246 
3.590 53.617 13.404 6.702 3.351 
3.703 55.292 13.823 6.912 3.456 
3.815 56.968 14.242 7.121 3.560 
3.927 58.643 14.661 7.330 3.665 
4.039 60.319 15.080 7.540 3.770 
4.151 61.994 15.499 7.749 3.875 
4.264 63.670 15.917 7.959 3.979 
4.376 65.345 16.336 8.168 4.084 
4.488 67.021 16.755 8.278 4.189 
4.712 70.372 17.593 8.796 4.398 
4.937 73.723 18.431 9.215 4.608 
5.161 77.074 19. 9.634 4.817 
5.386 80.425 20.106 10.053 5.027 
5.610 83.776 20.944 10.472 5.236 
5.834 87.127 21.782 10.891 5.445 
6.059 90.478 22.620 11.310 5.655 
6.283 93.829 23.457 11.729 5.864 
6.508 97.180 24.295 12.148 6.074 
6.732 100.53 25.133 12 5 66.283 
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the exact time required to machine a piece, there is always 
an error. 

By the use of the accompanying table, lathe and bor- 
ing-mill time may be figured exactly. The machining time 
for boring cylinders, turning pulleys, gears, rolls, and the 
like, can be figured with only one multiplication. The 
table gives the time in minutes for lengths of one foot 
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at 20 different speeds, with four feeds to each speed. Then 
to find the machining time the constant given in the 
table is multiplied by the length in feet of the cylinder or 
piece of work. 

If, for example, we wish to find the time necessary to 
bore a cylinder 18 in. in diameter and 2 ft. long at a 
speed of 40 ft. per min. and a feed of 14 in. From the 


FT. PER MINUTE 


al CUTTING SPEEDS. 
ES 32 34 35 36 38 
rat Feeds Feeds Feeds Feeds Feeds 
oS & t t } Pi t ; 3 7 H t 3 vy 4 t 5 Fy ‘ ; 4 

2 6.283 1.571 0.785 0.393 5.914 1.478 0.739 0.370 5.745 1.436 0.718 0.359 5.585 1.396 0.698 0.349 5.291 1.323 0.661 0.33) 
23 7.854 1.964 0.982 0.491 7.392 1.848 0.924 0.462 7.181 1.795 0.898 0.449 6.981 1.745 0.873 0.436 6.614 1.653 0.827 0.413 
3 9.425 2.356 1.178 0.589 8.870 2.218 1.109 0.554 8.617 2.154 1.077 0.539 8.378 2.094 1.047 0.524 7.937 1.984 0.992 0.496 
3} 10.996 2.749 1.374 0.687 10.349 2.587 1.294 0.647 10.053 2.513 1.257 0.624 9.774 2.443 1.222 0.611 9.259 2.315 1.157 0.579 
4 12.566 3.142 1.571 0.785 11.827 2.957 1.478 0.739 11.489 2.872 1.436 0.718 11.170 2.793 1.396 0.698 10.582 2.646 1.323 0.661 
4} 14.137 3.534 1.767 0.884 13.306 3.326 1.663 0.832 12.925 3.231 1.616 0.808 12.566 3.142 1.571 0.785 .1.905 2.976 1.488 0.744 
5 15.708 3.927 1.964 0.982 14.784 3.696 1.848 0.924 14.362 3.590 1.795 0.898 13.963 3.491 1.745 0.873 13.228 3.307 1.653 0.827 
5} 17.279 4.320 2.160 1.080 16.262 4.066 2.033 1.016 15.798 3.949 1.975 0.987 15.359 3.840 1.920 0.960 14.551 3.638 1.819 0.909 
6 18.850 4.712 2.356 1.178 17.741 4.435 2.218 1.109 17.234 4.308 2.154 1.077 16.755 4.189 2.094 1.047 15.873 3.968 1.984 0 2 
6} 20.420 5.105 2.553 1.276 19.219 4.805 2.402 1.201 18.670 4.668 2.334 1.167 18.151 4.538 2.269 1.134 17.196 4.2909 2.150 1.075 
7 21.991 5.498 2.749 1.374 20.698 5.174 2.587 1.294 20.106 5.027 2.513 1.257 19.548 4.887 2.443 1.222 18.519 4.630 2.315 1.157 
7} 23.562 5.891 2.945 1.473 22.176 5.544 2.772 1.386 21.542 5.386 2.693 1.346 20.944 5.236 2.618 1.309 19.842 4.960 2.480 1.240 
8 25.133 6.283 3.142 1.571 23.654 5.914 2.957 1.478 22.979 5.745 2.872 1.436 22.340 5.585 2.793 1.396 21.164 5.201 2.646 1.323 
83 26.704 6.676 3.338 1.669 25.133 6.283 3.142 1.571 24.415 6.104 3.052 1.526 23.737 5.984 2.967 1.484 22.487 5.622 2.811 1.405 
9 28.274 7.069 3.534 1.767 26.611 6.653 3.326 1.663 25.851 6.463 3.231 1.616 25.133 6.283 3.142 1.571 23.810 5.953 2.976 1.488 
9} 29.845 7.461 3.731 1 28.090 7.022 3.511 1.756 27.287 6.822 3.411 1.705 26.529 6.632 3.316 1.658 25.133 6.283 3.142 1.571 
10 31.416 7.854 3.927 1.964 29.568 7.392 3.696 1.848 28.723 7.181 3.590 1.795 27.925 6.981 3.491 1.745 26.456 6.614 3.307 1.653 
10} 32.987 8.247 4.123 2.062 31.046 7.762 3.881 1.940 30.159 7.540 3.770 1.885 29.322 7.330 3.665 1.833 27.778 6.945 3.472 1.736 
il 34.558 8.639 4.320 2.160 32.525 8.131 4.066 2.033 31. 7.899 3.949 1.975 30.718 7.679 3.840 1.920 29.101 7.275 3.638 1.819 
11} 36.128 9.032 4.516 2.258 34.003 8.501 4.250 2.125 33.032 8.258 4.129 2.064 32.114 8.029 4.014 2.007 30.424 7.606 3.803 1.901 
12 37.699 9.425 4.712 2.356 35.482 8.870 4.435 2.218 34.468 8.617 4.308 2.154 33.510 8.378 4.189 2.094 31.747 7.937 3.968 1.984 
12} 39.270 9.818 4.909 2.454 36.960 9.240 4.620 2.310 35.904 8.976 4.488 2.244 34.907 8.727 4.363 2.182 33.069 8.267 4.134 2.067 
13 40.841 10.210 5.105 2.553 38.438 9.610 4.805 2.402 37.340 9.335 4.668 2.334 36.303 9.076 4.538 2.269 34.392 8.598 4.209 2 150 
13} 42.412 10.603 5.301 2.651 39.917 9.979 4.990 2.495 38.776 9.694 4.847 2.424 37.699 9.425 4.712 2.356 35.715 8.929 4.464 2.232 
14 43.982 10.996 5.498 2.749 41.395 10.349 5.174 2.587 40.212 10.063 5.027 2.513 39.095 9.774 4.887 2.443 37 9.259. 4.630 2.315 
144 45.553 11.388 5.694 2.847 42.874 10.718 5.359 2.680 41.649 10.412 5.206 2.603 40.492 10.123 5.061 2.53) 38.361 9.5900 4.795 2.398 
15 47.124 11.781 5.891 2.945 44.352 11.088 5.544 2.772 43.085 10.771 5. 2.693 41.888 10.472 5.236 2.618 39.683 9.921 4.960 2.084 
154 48.695 12.174 6.087 3.043 45.830 11.458 5.729 2.864 44.521 11.130 5.565 2.783 43.284 10.821 5.411 2.705 41.006 10.252 5.126 2.563 
16 50.266 12.566 6.283 3.142 47.309 11.827 5.914 2.957 45.957 11.489 5.745 2.872 44.681 11.170 5.585 2.793 42.329 10.582 5.2901 2.646 
16} 51.836 12.959 6.480 3.240 48.787 12.197 6.098 3.049 47.393 11.848 5.924 2.962 46.077 11.519 5.760 2.880 43.652 10.913 5.456 2.728 
17 53.407 13.352 6.676 3.338 50.266 12.566 6.283 3.142 48.829 12.207 6.104 3.052 47.473 11 5.934 2.967 44.974 11.244 5.622 2.811 
17} 54.978 13.745 6.872 3.436 51.744 12.936 6.468 3.234 50. 12.566 6.283 3.142 48.869 12.217 6.109 3.054 46.297 11.574 5.787 2.894 
18 56.549 14.137 7.069 3 53.222 13.306 6.653 3.326 51.702 12.925 6.463 3.231 50.266 12.566 6.283 3.142 47.620 11.905 5.953 2.976 
18} 58.120 14.530 7.265 3.632 54.701 13.675 6.838 3.419 53.138 13.284 6.642 3.321 51.662 12.915 6.458 3.229 48.943 12.236 6.118 3.059 
19 59.690 14.923 7.461 3.731 56.179 14.045 7.022 3.511 54.574 13.644 6.822 3.411 53.058 13.265 6.632 3.316 50.266 12.566 6.283 3.142 
19} 61.261 15.315 7.658 3.829 57.658 14.414 7.207 3.604 56.010 14.003 7.001 3.501 54.454 13.614 6.807 3.403 51.588 12.897 6.449 3.224 
20 62.832 15.708 7.854 3.927 59.136 14.784 7.392 3.696 57.446 14.362 7.181 3.590 55.851 13.963 6.981 3.491 52.911 13.228 6.614 3.307 
21 65.974 16.493 8.247 4.123 62.093 15.523 7.762 3.881 60.319 15.080 7.540 3.770 58.643 14.661 7.330 3.665 55.557 13.889 6.945 3.472 
22 69.115 17.279 8.639 4.320 65.050 16.262 8.131 4.066 63.191 15.798 7.899 3.949 61.436 15.359 7.679 3.840 58.202 14.551 7.275 3.638 
23 72.257 18.064 9.032 4.516 68.006 17.002 8.501 4.250 66.063 16.516 8.258 4.129 64.228 16.057 8.029 4.014 60.848 15.212 7.606 3.803 
24 75.398 18.850 9.425 4.712 70.963 17.741 8.870 4.435 68.936 17.234 8.617 308 67.021 16.755 8.378 4.189 63.493 15.873 7.937 3.968 
25 78.540 19.635 9.818 4.909 73.920 18.480 9.240 4.620 71.808 17.952 8.976 4.488 69.813 17.453 8.727 4.363 66.139 16.535 8.267 4.134 
26 §©81.682 20.420 10.210 5.105 76.877 19.219 9.610 4.805 74.680 18.670 9.335 4.668 72.606 18.151 9.076 4 68.785 17.196 8.598 4.299 
27 84.823 21.206 10.603 5.301 79.834 19.958 9.979 4.990 77.553 19.388 9.6904 4.847 75.398 18.850 9.425 4.712 71.430 17.853 8.929 4.464 
23 87.965 21.991 10.996 5.498 82.790 20.698 10.349 5.174 80.425 20.106 10.053 5.027 78.191 19.548 9.774 4.887 74.076 18.519 9.259 4.630 
29 91.106 22.777 11.388 5.694 85.747 21.437 10.718 5.359 83.297 20.824 10.412 5.206 80.983 20.246 10.123 5.061 76.721 19.180 9.590 4.795 
30 94.248 23.562 11.781 5.891 88.704 22.176 11.088 5.544 86.170 21.542 10.771 5.386 83.776 20.944 10.472 5.236 79.367 19.842 9.921 4.960 


40 45 
Feeds Feeds 


ty t i 4 ty t t i * 


Diam. 


of Work 


2 5.027 1.257 0.628 0.314 4.468 1.117 0.559 0.279 4.021 1 
23 6.283 1.571 0.785 0.393 5.585 1.396 0.698 0.349 5.027 1 
3 7.540 1.885 0.942 0.471 6.702 1.676 0.838 0.419 6.032 1 
34 8.796 2.199 1.100 0.550 7.819 1.955 0.977 0.489 7.037 1 
4 10.053 2.513 1.257 0.628 8.936 2.234 1.117 0.559 8.042 2 
44 11.310 2.827 1.414 0.707 10.053 2.513 1.257 0.628 9.048 2 
5 12.566 3.142 1.571 0.785 11.170 2.793 1.396 0.698 10.053 2 
5} »=:13.823. 3.456 1.728 0.864 12.287 3.072 1.536 0.768 11.058 2 
6 15.080 3.770 1.885 0.942 13.404 3.351 1.676 0.838 12.064 3 
64 16.336 4.084 2.042 1.021 14.521 3.630 1.815 0.908 13.069 3 
7 17.593 4.398 2.199 1.100 15.638 3.910 1.955 0.977 14.074 3 
7} §«18.850 4.712 2.356 1.178 16.755 4.189 2.094 1.047 15.080 3 
8 20.106 5.027 2.513 1.257 17.872 4.468 2.234 1.117 16.085 4 
8} 21.363 5.341 2.670 1.335 18.989 4.747 2.374 1.187 17.090 4 
9 22.620 5.655 2.827 1.414 20.106 5.027 2.513 1.257 18.096 4. 
9} 23.876 5.969 2.985 1.492 21.223 5.306 2.653 1.326 19.101 4 

25.133 6.283 3.142 1.571 22.340 5.585 2.793 1.396 20.106 5 
10} 26.389 6.597 3.299 1.649 23.457 5.864 2.932 1.466 21.112 5 
11 27.646 6.912 3.456 1.728 24.574 6.144 3.072 1.536 22.117 5 
11} 28.903 7:226 3.613 1.806 25.691 6.423 3.211 1.606 23.122 5 
12 30.159 7.540 3.770 1.885 26.808 6.702 3.351 1.676 24.127 6 
12} 31.416 7.854 3.927 1.964 27.925 6.981 3.491 1.745 25.133 6 
13. 32.673 8.168 4.084 2.042 29.042 7.261 3.630 1.815 26.138 6. 
134 33.929 8.482 4.241 2.121 30.159 7.540 3.770 1.885 27.143 6 
14 35.186 8.796 4.398 2.199 31.276 7.819 3.910 1.955 28.149 7 
144 36.443 9.111 4.555 2.278 32.393 8.098 4.049 2.025 29.154 7 
15 37. 9.425 4.712 2.356 33.510 8.378 4.189 2.004 30.159 7 
15} 38.956 9.739 4.869 2.435 34.627 8.657 4.328 2.164 31.165 7 
16 40.212 10.053 5.027 2.513 35.744 8.936 4.468 2.234 32.170 8 
16} 41.469 10.367 5.184 2.592 36.861 9.215 4.608 2.304 33.175 8. 
17 42.726 10.681 5.341 2.670 37.978 9.495 4.747 2.374 34.181 8. 
174 43.982 10.996 5.498 2.749 39.095 9.774 4.887 2.443 35.186 8. 
18 45.239 11.310 5.655 2.828 40.212 10.053 5.027 2.513 36.191 9. 
18} 46.496 11.624 5.812 2.906 41.329 10.332 5.166 2.583 37.197 9. 
19 47.752 11 5.969 2.985 42.447 10.612 5.306 2.653 38.202 9. 
193 49.009 12.252 6.126 3.063 43.564 10.891 5.445 2.723 39.207 9. 
20 «50.266 12.566 6.283 3.142 44.681 11.170 5.585 2.793 40.212 10. 
21 52.779 13.195 6.597 3.299 46.915 11.729 5.864 2.932 42.223 10. 
22 55.292 13 6.912 3.456 49.149 12.287 6.144 3.072 44.234 11. 
23 «(457.805 14.451 7.226 3.613 51.383 12.846 6.423 3.211 46.244 11 
24 60.319 15.080 7.540 3.770 53.617 13.404 6.702 3.351 48.255 12 
25 62.832 15.708 7.854 3.927 55.851 13.963 6.981 3.491 50.266 12 
26 665.345 16.336 8.168 4.084 58.085 14.521 7.261 3.630 52.276 13 
27 667 16.965 8.482 4.241 60.319 15.080 7.540 3.770 54.287 13 
28 70.372 17.593 8.796 4,398 62.553 15.638 7.819 3.910 56.297 14 
29 =72.885 18.221 9.111 4.555 64.787 16.197 8.098 4.049 58.308 14 
30 9.425 4.712 67.021 16.755 8.378 4.189 60.319 15 


CUTTING SPEEDS. FT. PER MINUTE 


50 55 60 
Feeds Feeds Feeds 
t 4 b h i j Pay 4 i 4 

.005 0.503 0.251 3.656 0.914 0.457 0.228 3.351 0.838 0.419 0.209 
.257 0.628 0.314 4.570 1.142 0.571 0.286 4.189 1.047 0.524 0.262 
.508 0.754 0.377 5.484 1.371 0.685 0.343 5.027 1.257 0.628 0.314 
.759 0.880 0.440 6.397 1.! 0.800 0.400 5.864 1.466 0.733 0.367 
O11 1.005 0.503 7.311 1.828 0.914 0.457 6.702 1.676 O.838 0.419 
.262 1.131 0.565 8.225 2.056 1.028 0.514 7.540 1.885 0.942 0.471 
.513 1.257 0.628 9.139 2.285 1.142 0.571 8.378 2.004 1.047 0.524 
.765 1.382 0.691 10.053 2.513 1.257 0.628 9.215 2.304 1.152 6.576 
.016 1.508 0.754 10.967 2.742 1.371 0.685 10.053 2.513 1.257 0.628 
.267 1.634 0.817 11.881 2.970 1.485 0.743 10.891 2.723 1.361 0.681 
519 1.759 O.880 12.795 3.199 1.599 0.800 11.729 2.932 1.466 0.733 
.770 1.885 0.942°13.709 3.427 1.714 0.857 12.566 3.142 1.571 0.785 
.021 2.011 1.005 14.623 3.656 1.828 0.914 13.404 3.351 1.676 0.838 
.273 2.136 1.068 15.537 3.884 1.942 0.971 14.242 3.560 1.780 0.890 
524 2.262 1.131 16.451 4.113 2.056 1.028 15.080 3.770 1.885 0.942 
.775 2.388 1.194 17.364 4.341 2.171 1.085 15.917 3.979 1.990 0.995 
.027 2.513 1.257 18.278 4.570 2.285 1.142 16.755 4.189 2.004. 1.047 
.278 2.639 1.319 19.192 4.798 2.399 1.200 17.593 4.398 2.199 1.100 
.529 2.765 1.382 20.106 5.027 2.513 1.257 18.431 4.608 2.304 1.152 
.781 2.890 1.445 21.020 5.255 2.628 1.314 19.268 4.817 2.409 1.204 
.0382 3.016 1.508 21.934 5.484 2.742 1.371 20.106 5.027 2.513 1.257 
.283 3.142 1.571 22.848 5.712 2.856 1.428 20.944 5.236 2.618 1.309 
535 3.267 1.634 23.762 5.940 2.970 1.485 21.782 5.445 2.723 1.361 
.786 3.393 1.696 24.676 6.169 3.084 1.542 22.620 5.654 2.827 1.414 
037 3.519 1.759 25.590 6.397 3.199 1.599 23.457 5.864 2.932 1.466 
.289 3.644 1.822 26.504 6.626 3.313 1.656 24.295 6.074 3.087 1.518 
.540 3.770 1.885 27.418 6.854 3.427 1.714 25.133 6.283 3.142 1.571 
.791 3.896 1.948 28.332 7.083 3.541 1.771 25.971 6.493 3.246 1.623 
.042 4.021 2.011 29.245 7.311 3.656 1.828 26.808 6.702 3.351 1.676 
294 4.147 2.073 30.159 7.540 3.770 1.885 27.646 6.912 3.456 1.728 
545 4.273 2.136 31.073 7.768 3.884 1.942 28.484 7.121 3.560 1.780 
796 4.398 2.199 31.987 7.997 3.998 1. 29.322 7.330 3.665 1.833 
048 4.524 2.262 32.901 8.225 4.113 2.056 30.159 7.540 3.770 1.885 
299 4.650 2.325 33.815 8.454 4.227 2.113 30.997 7.749 3.875 1.937 
550 4.775 2.388 34.729 8.682 4.341 2.171 31.835 7.959 3.979 1.990 
802 4.901 2.450 35.643 8.911 4.455 2.228 32.673 8.168 4.084 2.042 
053 5.027 2.513 36.557 9.139 4.570 2.285 33.510 8.378 4.189 2.004 
556 5.278 2.639 38.385 9.596 4.798 2.399 55.186 8.796 4.398 2.199 
058 5.529 2.765 40.212 10.053 5.027 2.513 36.861 9.215 4.608 2.304 
.561 5.781 2.890 42.040 10.510 5.255 2.628 38.537 9.634 4.817 2.409 
.064 6.032 3.016 43.868 10.967 5.484 2.742 40.212 10.053 5.027 2.513 

6.283 3.142 45.696 11.424 5.712 2.856 41.888 10.472 5.236 2.618 
.069 6.535 3.267 47.524 11.881 5.940 2.970 43.564 10.891 5.445 2.723 
.572 6.786 3.393 49.352 12.338 6.169 3.084 45.239 11.310 5.655 2.827 
074 7.037 3.519 51.180 12.795 6.397 3.199 46.915 11.729 5.864 2.932 
577 7.289 3.644 53.007 13.252 6.626 3.313 48.590 12.148 6.074 3.0387 

7.540 3.770 54.835 13.709 6.854 3.427 50.266 12.566 6.283 3.142 
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table opposite, 18 in. in diameter in the 40-ft. speed col- 
feed, we find 11.31. This, multiplied 
min., the time required, excepting, of 


umn under \-in. 
hy 2, gives 22.62 
course, the time necessary for setting up the work. 

For any speeds, feeds or diameters not given in the 
table the time may be found by interpolation. For in- 
stance, the time for 40 in. in diameter at any speed or 
feed is just twice the value given in the table for 20-in. 
diameter at the same speed and feed. 

lhe derivation of the constants given in the table is as 


follows: 


Let 
L Length in feet: 
Ss Speed in feet per minute ; 
he Feed in inches ; 
/ Diameter in inches ; 
zD 
12 
¥ The time required for cutting one turn around ; 
24 , , als , 
p Number of turns necessary to finish piece. 
Then 
xD 
RL 12 L-D z D , 
1 , PZ = total time 
P x y or PS or LX FS 
z D ; ; 
— Constant given in table. 
Is 


The Important Work of the 


Bureau of Standards 

It is the desire of the Bureau of Standards to place 
its work in connection with structural and engineering 
materials on a basis commensurate with the engineering 
needs of the country. Some of this work is now carried 
on at the Bureau of Standards in Washington, which is 
equipped with the new 2,500,000-lb. Emery testing ma- 
chine, together with smaller testing machines of various 
kinds and accessory apparatus. 

The branch laboratory in Pittsburgh is provided with a 
10,000,000-lb, compression testing machine. Much good 
work in connection with structural materials is carried on 
at this point; nevertheless, it is housed in temporary 
quarters in the old Arsenal Grounds. Steps are being 
taken by the Bureau of Standards to provide a perman- 
ent site and laboratories for the structural material work, 
as well as to enlarge its equipment and facilities. Con- 
evress has been asked to provide for the construction of a 
large transverse testing machine capable of testing plate 
and other girders up to 75 ft. long and 12 ft. deep, as 
well as brick and concrete arches and other floor construc- 
Lion. 

Tests ON COLUMNS 

The bureau has recently put in operation the large ma- 
chine of the Kmery type, referred to above, and is how 
engaged upon a series of tests of columns according to a 
program the Committee of the 
American Society of Civil Engineers. At the Pittsburgh 
branch of the bureau, similar programs are in operation ; 


arranged by Column 


namely, the testing of a series of built-up brick piers, in 
which the American Brick Manufacturers’ Association is 
cooperating, and also the testing of a series of concrete 
columns for the American Concrete Institute. It is the 
practice of the Bureau to take up all problems of this 
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kind in connection with committees of the various engi- 
neering societies. Many other important investigations 
are in progress at both points in connection with metals 
and alloys, cement, concrete, stone, the clay products, 
and other materials which, while not involving the use of 
a testing machine, are quite as important from the stand- 
point of securing reliable information regarding these 
materials. 
INVESTIGATION OF Frre-ReEsISTING MATERIALS 

Last year a modest appropriation was made for the pur- 
pose of beginning an investigation of the fire-resisting 
properties of materials and the conditions under which 
they may be most efficiently used. This investigation is 
now being organized and it is hoped that the bureau may 
in time contribute information that wil! lead to a ma- 
terial reduction in the fire losses throughout the country, 
as well as to provide the essential information regarding 
the properties of materials, needed by municipal author- 
ities in developing building codes. 


TuHIs YEAR’s PROGRAM 


It has been proposed to take up during the coming 
year, and Congress has been asked to provide for, several 
lines of work now being carried on in a limited way at the 
Bureau of Standards; for example, the investigation of 
the standards and methods of measurement and for de- 
termination of the quality and cost of service required 
in the regulation by states and cities of public utility 
companies, such as electric-light and power companies, 
city and interurban electric railway companies, telephone 
companies, gas companies, water companies, and other 
public-utility companies; and for furnishing technical 
data and expert advice to state and city officials, upon 
request, in connection with the regulation or operation of 
public utilities, or of the fulfillment of municipal con- 
tracts for street lighting, water, gas, or electric power, 
and so forth. Another project is for the investigation of 
the materials used in the construction of rails, wheels, 
axles, and other railway equipment, and the cause of 
their failure; another is for the investigation of the prop- 
erties of textiles, paper, leather, and rubber with refer- 
ence to the development of standards of quality and meth- 
ods of measurement, and still another is the development 
of color standards and methods of color measurements, 
with especial reference to their use in the industries. 

The bureau serves as a testing laboratory for the gov- 
ernment service. In doing this, it is necessary to work 
out specifications, standards and methods of measure- 
ment, which are given to the public and especially to the 
commercial testing laboratories, as it is not the intention 
of the bureau to interfere with the proper functions of 
the latter but to assist them in their work. 


~ 

For the year 1913 the total production of pig iron in the 
United States is estimated at 31,100,000 tons, an increase of 
! per cent. over the record established in 1912. Blast furnaces 
with a capacity of about 2,000,000 tons were completed during 
the year and the total capacity of furnaces now in position 
is rated at 46,000,000 tons annually. Steel ingot production 
for the year is estimated at 32,800,000 tons, an increase of 5 
per cent. over 1912 production and a new high record. Of 
this the United States Steel Corporation produced approxi- 
mately 17,000,000 tons On the basis of ingot production the 
output of rolled steel products is estimated at 25,912,000 tons, 
with a proportionate increase. There was a reduction of a 
little over 20 per cent. in the new business booked by the 
mills, which was largely due to a decrease in rail orders, of 
which only 1,461,000 tons were ordered as against 4,980,000 
tons in 1912. 
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im the “Mack” 


Factory 


BY 


SY NOPSIS—Some drill jigs in which the casting bosses 
are located by cup bushings. A gang-milling operation 
for connecting-rods in which the cutters are so made as 
to enable both ends of the rods to be machined in one 
travel of the miller table. The fixture and tools used 
for boring the holes in the cylinder side of the crank 
case; the various tools are pilot-guided in the boring fix- 
ture. 
cs 

The machining operations on automobile parts are al- 
ways of interest and here the drilling and milling of en- 
gine details of “Mack” commercial trucks are dealt with. 

The halftone, Fig. 1, shows the operation of drilling 
the starting-shaft support. The casting A is 
by a cup bushing which fits over the long boss at the 
upper end. Slip bushings are provided so that the hole 


located 


RoBERT 


M AWSON 


side, which may be used as a base when drilling the lock- 
ing-bolt hole. The and the drilled 
are shown on the table. The casting is drilled and reamed 


tools one of parts 


complete before removing from the jig. 


MACHINING THE CYLINDER 


Milling the cylinders, flanges and bosses on the end and 
The 
castings are located by adjustable pins, which set under 
the valve chamber end. The other end of the cylinder 
is located by V-blocks on which the casting rests.-Straps 
at each end of the cylinder hold it down on the locating 
surfaces. Two horizontal and vertical cutter per- 
form the milling operations. The evlinder is then located, 
by fastening the finished face of the flange to an angle 
plate with the cylinders turned over, and the other bosses 


one side on an Ingersoll miller is shown in Fig. 4. 


one 





Fig. 1. DriLuine THE STARTING-SHAFT 
Support 


in the boss may be drilled and reamed before removing 
the casting from the jig. The jig is turned on the op- 
posite face to allow the drilling of the bolt holes in the 


flanges. The various tools and gages used with the jig, 
also one of the drilled castings, are shown on the ma- 
chine table. 

Fig. 2 shows the jig in use drilling the power dump 


gear-shifting shaft bracket. The casting is located by a 
cup bushing A, which fits over the larger boss. Two ad- 
justable screws B are used to locate the casting base. 
Two other screws hold the casting securely in the jig. 
The large holes are drilled and reamed, slip bushings be- 
ing provided for that purpose. The drills, reamers and 
gages, also one of the finished castings, are shown on the 
machine table. 

The drilling of the gear-shifting lever :is shown in 
Fig. 3. The casting is located by a slip bushing A in a 
manner similar to that described for the previous jigs. 
The arm of the casting is located by a stop pin against 
which it is forced. The jig is provided with feet. on the 


Fig. 2. 


DRILLING THE GEAR-SHIFTING SHAFT 
BRACKET 








Fic. 3. Drittinc tHe Gear-Suirtine Lever 
machined, thus making al! the machined surfaces square 
with the base. 

Fig. 5 illustrates the boring of the evlinders. The cast- 


ing is located in the fixture on the horizontal machine 
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by setting against the angle plate A and the finished 
bosses on the cylinder, machined in the previous opera- 
tion. Straps hold down the casting during the machining 


operation. The fixture holds two castings; after one is 


finished, the fixture is revolved to bring the other cast- 
ing in line for operation, the index pin B producing the 
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eration the holes are drilled, tapped and the bosses faced 
before removing the jig from the casting. The various 
tools used for these operations are shown on the ma- 
chine table. 

In Fig. 7, A shows the jig used for drilling out a hole 
to be afterward accurately bored for the valve-guide 











Fig, 4. 








Fic. 5. Bortne THE CYLINDERS 


MILLING 





THE CYLINDERS 
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Fic. 7. Drittina OPERATION ON THE 


alignment. The boring tool is shown attached to the 
machine spindle and the reamers at C(. The gage D is 
used to test the cylinder bore after reaming 

The method used in drilling the manifold aud water 
connections is shown in Fig. 6. The jig A is made of an 
angle section and is located by two pins which fit into 
the spark-plug holes in the evlinder crown. In this op- 
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Fig. 8. Mitiuine tHe Connectine-Rops 


bushings. This jig is held by a hook bolt B and is lo- 
cated by an adjustable setscrew C, the screw D forcing 
the jig back against it. The jig F is used for drilling, 
boring, facing and tapping the valve-rod holes in the 
cylinder. It is located by two screw bushings F, which 
fit into the tapped holes in the cylinder dome. The tools 
used for the operations are shown in the machine spindle 
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and on the drilling table. Note should be made of the 
large diameter of the guide bearing G, which is made 
with grooves to retain a film of oil during the drilling 
operation. 


MACHINING THE CONNECTING-Rops 


The method used for milling the connecting-rod is 
shown in Fig. 8. This is done on a Milwaukee miller. 





Fic. 9. Dritting THE CONNECTING-Rops 
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chine table. When it is found necessary to regrind the 
cutters, by grinding the width of the spacers, the correct 
set-up may be retained without removing the blades from 
the cutter heads. 

Fig. 9 shows the jig used for drilling and reaming the 


connecting-rods. The forgings are located by the cup 
bushing A, which is screwed down by the four pins 
shown. The small end is located by the swinging V- 
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Fie. 10. Jig ror GEAR-SHIFTER COVER 





Fie. 12. 





Fig. 13. Mittine Lower Section or Crank CAsE 


The two ends of the rods (the machine milling three at 
once) are located in V-blocks and held down by straps. 
Attention should be paid to the style of milling cutters 
used. These are 14 in. in diameter and each carries 28 
cutting tools which are made with flanges on each side 
to resist the cutting strains, and are driven in from the 
outside diameter. The cutters are made with a double 
set of blades, so that the rods may be machined on both 
ends to the correct dimensions in one travel of the ma- 





Fie. 14. Drittine Hoes in THE CRANK CASE 
block B, which fits around the boss. The holes are 
drilled and reamed in this jig. The reamers are pro- 


fitting into bushings 
smooth hole. 


each end with a pilot C, 
. thus insuring a straight, 


vided at 
in the jig 


The jig used for drilling the gear-shifter cover is 
shown in Fig. 10. The casting is located by two V- 


blocks fitted to the swinging clamps A, which are held 
down by knobs. The position, longitudinally, is deter- 
mined by the adjustable headless screw B. The jig and 
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casting are then turned over, setting on the four feet C, 
which are made sufficiently long to clear the clamp and 
knobs. 


Fig. 
one of the small-sized cars, an operation accomplished on a 


11 shows the boring of a transmission case for 


The case is located by pins, 


The faces 


universal boring machine. 
on which the supporting arms A are placed. 
of the arm are accurately milled. The various straps 
shown hold the position. The fixture swings 
around on a center plug in the machine table. Index 
lines on the fixture and table permit the setting of the 
fixture for the position shown, and at right angles. The 


case In 


various drills, reamers, boring bars and heads used for 
the operations in this case are shown on the table and on 
the box at the left. 

The milling of the upper section of the crank case is 
shown in Fig, 12. The casting is placed in the fixture, 
alignment being obtained by adjustable wedges operated 
by the screws A. It is then fastened down by the straps 
B, and the inserted-tooth cutter performs the milling 
operation. The case is then taken out of the fixture, and 
placed with this milled surface on the table, and the table 
and the parting-line surface milled, thus insuring the 
two surfaces being parallel. 

Fig. 13 shows the milling of the lower section of the 
posts A at 


crank case. The casting is located on the 


— 





Drittina Howes 


each end, and a plate B is placed on the inside. The 
plate is operated by turnbuckles, holding the case down, 
and is fitted with screws which are screwed against the 
These, with the hold 
the case securely during the milling operation. 

The drilling of the holes on the joint side of the crank 


rie. 16. 


inside of the casting. screws ( 


case 18 performed on a Fox multiple-spindle machine, 
as shown in Fig. 14. The jig is placed on the casting 
and moved until the contours of the jig and casting 
agree, when it is fastened down by hook bolts as at A. 
After the drill centers are once adjusted all the holes 


on the joint side may be drilled with two settings on the 
table, 

Fig. 15 shows the fixture for, and operation of, boring 
the crank cases. The casting is located by resting on the 
arms A, Straps are then tightened over 


three finished 


them to hold the case securely, The boring operations 
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are performed with flat two-point cutters which may be 
seen in the box on the table in front of the fixture. As 
the fixture is provided with supports on both ends for the 
bars, good results are obtained. The half plug B is used 
for aligning the casting in the fixture after being placed 
in one of the head bushings as shown at C, The parting 
line is brought to touch the flat part (which is exactly 
on the center line) of the plug. 

The fixture for and method of boring the holes in the 
cylinder side of the crank case are shown in Fig. 16. 
The fixture is located by a plug A, which fits into the 


hole bored in the previous operation. The bolts B, tapped 
into the case, hold the jig on the casting. 


In this op- 








BorRING THE CRANK CASE 


: VU 
“ 

bg 

i 


Fig. 15. 





ON CYLINDER SIDE OF CASE 


eration the cylinder holes, cylinder holding-down holes, 
and valve-guide holes are machined. The tool used 
for boring the cylinder holes is made with a large pilot C 
which is guided in the fixture. The various tools used 
in this fixture and one of the finished castings are shown 
at the left of the jig. 
# 

A part of the apparatus for testing explosives used in the 
Station of the Bureau of Mines is an 
This machine is used 


Pittsburgh Experiment 


interesting impact machine to deter- 


mine quantitatively the sensitiveness of explosives to ex- 
plosion when they are struck by a known mass of steel of 
known velocity, while the explosive being tested rests on a 


The essential 


case-hardened steel 


parts of the apparatus are a 
that can be kept at a definite tem- 
perature by means of a water jacket, and a.framework of 
steel rods, by means of which a steel hammer weighing 2000 
oz.) can be dropped from a precisely determined 
charge of explosive on the anvil. A larger ma- 
design accommodates a falling 
lb.) 


steel surface. 


anvil 


grams (70 
height on a 
chine of the 
weight of 200 


general 


(441 


same 
kilograms 
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Letters from Practical Men 


Press Tools for Making a Swivel 


For making the swivel ring for a small lot of swivel 
hooks used on dog leashes, swords and the like, as shown 
in Fig. 1, I designed the tools shown herewith. 

An end elevation of the press tools used to form the 
double ring on top of the large ring is shown in Fig. 2. 
The wire is first cut and bent U-shaped, as shown at Fig. 
4. It is placed between the jaws A B, Fig. 2, then the 
handle C is brought over locking the U-wire in the vise, 
so that it can be formed round the piece D and the tit 
Hl by the punch £, which is brought down on the die and 
turned round by hand with the aid of the bar /. The 
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Toots FOR MAKING A SWIVEL 


punch is then raised and brought sharply down to flatten 
the double ring on top, leaving it as shown in Fig. 5. 
When the locking handle (, Fig. 2, is released, the vise is 
opened by the action of the spring G; the iron wire ring is 
then quite easily removed by hand. 

A plan of the tools is shown in Fig. 3 with the vise 
locked on a U-shaped wire ready for the punch £, Fig. 2, 
to be brought down. The tit H on the end of punch F£ 
enters the hole J and the wire is formed round it by the 
two projections AK, which draw the wire toward the 
center pin N and then continue to turn the ends of the 
wire around the pin. The ring is made from soft-iron 
wire 0.1 in. diameter and is cut and formed on a standard 
four-slide wire-forming machine running at 120 r.p.m., 
and finished on a press at the rate of 25 per min.; 
‘he total cost of the tools was $20. 

The same job could be made in one operation at a little 
extra cost for tools on a standard automatic wire machine 
at the rate of 100 per min. 


J. Hoge. 
Wednesfield, Eng. 








A Rapid ChuckKing Job 


We had the machining of the piece A and found that 
chucking in the usual manner was far from satisfactory, 
sc we went about it in the following manner. The first 
thing was to remove all the jaws from the chuck except 
one, the jaw B, and have two jaws made which were 
fastened onto the chuck solid with screws and dowel pins 
at a radius from the center to suit the casting; thus we 
had but one movable jaw. The work could now be 
dropped into the solid jaws C and held tightly with the 
movable jaw B; this gave good results as the solid jaws 
kept the work central. An arbor was then made from a 
piece of steel, and turned down to fit the taper hole in 
the tailstock spindle as shown, and was pinned in to keep 
it from turning round. 









Spindle 
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The other end was slotted to receive the boring blade D 
and chamfering blade F and turned to a center to guide 
the tap when tapping. The blade D was made of tool 
steel to cut the full size of the hole. By the time the 
blade D was through cutting, the blade £ was chamfering. 
The tap is then held on the center, and with the aid of a 
wrench resting on the lathe carriage is fed in by power 
on the slow speed. It might be well to state that the 
hole in the casting was cored. To illustrate the time 
saved, the production per day of 10 hr. by the old way 
was seven finished castings, while by the new way we 
had 60 finished castings per day. 

H. EK. Murpny. 

Pawtucket, R. I. 


Views on Industrial Education 


At its various meetings, the National Society for the 
Promotion of Industrial Education meets with all sorts 
of interests and a great range of ideas. In the Middle 
West it finds an unfortunate state of confusion between 
Trade Education on one hand and Manual Training on 
the other, and between continuation work for those in the 
trade on one hand and part-time training for trades on 


the other. 
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These particular points were strongly brought out at 
the last meeting by Dr. Snedden, of Boston, who took the 
state of Wisconsin strongly to task for advertising to the 
world a scheme of alleged industrial education, which 
contained little or nothing of industry and was only a 
scheme, unquestionably laudable in itself, of continuing 
the education of those who had tired of the public school 
and had gone into the industries. He also took issue with 
« recent bulletin of the Indiana Board of Education on 
the ground that it put forward pure manual training, in 
rather larger than regular courses, as industrial education. 

THE NEW PEDAGOGY 

It is interesting to note that out of chaos is being born 
a new pedagogy which centers around useful activities 
rather than around set theories. It appears to be certain 
that all kinds of vocational schools have to meet the test 
of the commercial world. That law school is most success- 
ful whose graduates are the best lawyers, not at gradua- 
tion, but at maturity. The best machinists’ school is the 
one which produces the best machinists. Consequently all 
such schools, whether professional, commercial, agricul- 
tural or industrial, have a definite and simple method of 
finding whether their pupils are progressing as they 
should, by submitting them to tests such as they will meet 
after graduation. The purely cultural schools have no 
such test because they have no such aim, and their pur- 
pose is indefinite. Their tests are all set up by the man 
who does the teaching. The professor is lawyer, judge 
and jury. Naturally he wins his cases. 

An instructor in a machinist’s school can tell easily 
whether his graduate can turn to micrometer, whether he 
can grind to size, whether he can scrape to a surface plate. 
Knowing that, he knows he must make his instruction 
center around the job in hand. The classroom man 
knows whether his pupil can figure change gears to cut 
fractional threads and whether he can get the angles for 
bevel gears. His job is distinct and is easily tested. It 
may involve fractions or it may involve trigonometry, 
but whatever it is it requires definite preparation and 
definite application, and the quality of the job can be 
easily tested by any prospective employer of his graduates. 

The largest piece of constructive work dealing with the 
actualities of the problem is the recently adopted report 
of the committee on the training of teachers. It makes 
some rather broad but pretty definite statements, which 
should at least bring out discussion from the general en- 
gineering public. 

It deals with teachers for what the committee styles 
unit trade schools because it finds that the drift is un- 
questionably in the direction of schools in which a certain 
specific trade is taught in almost entire independence of 
every other trade, except in such cases as one trade may 
be a branch or development of another, as tool making 
and die sinking are a development of the machinists’ 
trade. It, therefore, recommends that teachers be selected 
not in terms of college degrees, but in terms of their abil- 
ity along definite trade lines. 

It recognizes three classes of instructors as being neces- 
sary for each trade, one in industrial efficiency, one in 
citizenship and one in general intelligence, and assumes 
the need of a teacher for the first, distinct from the teach- 
ers of the last two. The first essential which the commit- 
tee advocates as necessary is the setting up of a higher 
maximum salary than that paid in the public schools, so 
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as to bring out really capable mechanics who so far have 
been inclined to be fearful and rightly so, that industrial 
education was not a profitable field. 


A TRADE TEACHER’S QUALIFICATIONS 


The qualifications for a trade teacher are briefly: 
Knowledge of his trade, knowledge of whatever drawing, 
mathematics, science, or art is used in that trade, school- 
ing equivalent of grammar grade, professional knowledge: 
of teaching, technical methods of schoolroom work and 
its principles, and the like (the new pedagogy), and he 
should have personal qualifications likely to make him 
successful in handling boys and other people. Age not 
less than 25, nor more than 40. 

The report then calls attention to the inadequacy of the 
customary written examination as given under civil 
service and state certification schemes to make a proper 
selection, in place of which it advocates the use of creden- 
tials, personal interviews and practical demonstration, 
together with a plan of probation teaching. 

The training of teachers follows. For the present it 
appears that the best vocational teachers are drawn from 
the ranks of young workmen who are ambitious and are 
able to grow on the job. Technical graduates have neither 
the experience in actual manipulative details nor usually 
the willingness to go slowly enough to take up this work. 
Normal and other schools for teachers are not able to give 
the trade training which is so absolutely essential. “It 
is the belief of the committee that no person can well 
train students for efficiently meeting experiences which 
he has never undergone himself.” Probably any scheme 
of training for trade teachers which involves giving the 
skilled mechanic the additional knowledge of teaching 
methods needed to enable them to maintain proper dis- 
cipline, and to properly present their subject, will have 
to be carried out in the evening. Hardly any men of the 
caliber needed to make successful trade-school teachers 
are able or willing to make the sacrifice necessary for a 
year or two years’ residence at any school. The exception 
to this would be such a form of day practice school that 
pupils might be at the same time teachers drawing a 
living wage for their work. R 

The committee believes that the head of such a school 
should among other things acquire a sound academic 
knowledge of the problems, should study existing trade 
schools, might well have been a teacher in a trade school, 
should study the problem of the whole state and get fully 
acquainted with all the people interested in the work. 

The school should teach the mechanics of instruction 
and of shop and classroom organization. Teaching prac- 
tice should be available and a considerable amount of 
study should be devoted to the economic, social, edu- 
cational and historical background of the movement. 

E. H. Fisu. 

Worcester, Mass. 

- 


A Drawing-Paper Support 


Rolls of drawing paper are usually mounted on brackets 
as shown in the illustration, and to avoid the irregular 
cutting and unnecessary waste usually present in the 
drafting room, the following device was adopted with good 
results. 

The steel bar A across the front of the roll presents am 
edge against which the paper may be torn straight; this 
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bar is held tight against the roll by means of the springs 
B. One end of a new roll is marked radially with a rough 
pencil mark as C. The readings on the bracket from the 


center out, are the lengths of circumferences correspond- 
ing to the existing diameter of the roll. 
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A DrawinG-PAper Support 


Observing first the position of the radial mark, any 
length required is approximated with little waste by means 
of the scales on the brackets, halving, adding, or doubling 
as the case requires. 

Gro. H. THOMAs. 


Elmira, N. Y. 
w 


The Training of a Draftsman 


There is no end to the discussion as to whether or not 
a reformed machinist makes the best draftsman. There 
are even some who think that instead of reforming, a ma- 
chinist back-slides when he takes up drawing. 

An ideal draftsman knows the principles and methods 
of not merely the machinists’ trade, but also of the pat- 
tern makers’, molders’, core makers’, carpenters’, tinsmiths’ 
and every other trade whose work is done on the things 
he draws. A man without this knowledge is sure to design 
things so that no blacksmith can make them economi- 
cally, no pattern maker can get out a durable, fool-proof 
pattern and no foundryman can make castings with cer- 
tainty and precision. The mere training in projection 
and in the technic of the drafting room is a simple thing 
and easily accomplished. Six months of steady work 
over a drawing board should give the average man enough 
skill to trace drawings, to change scale, or to detail from 
complete assembly drawings. A man who can only do 
such things should not be rated as a draftsman; there is 
no name for him so far as I know. Possibly he is not 
entitled to a name. 

We cannot expect a young man to prepare as a drafts- 
man by serving his time at all of the trades for which he 
expects to make drawings. A machine draftsman would 
have to serve his time at pattern making, blacksmithing 
and molding, as well as machine work, which would take 
12 to 16 years. If he should take an apprenticeship in 
each shop for a year he would likely only prove the truth 
of the old saw, “A little learning is a dangerous thing.” 


Wuat A DraAFTsMAN SHOULD Know 


Suppose we try to analyze the knowledge which a ma- 
chine draftsman needs outside mere technique. 

He needs to know whether he has so designed his work 
(by design I mean the design of detail which may be left 
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tc him by the real designer), that the work of the foun- 
dryman may be expedited without loss to other depart- 
ments. For example this morning I found a pattern going 
through the shop which involved a loose piece which had 
to be tucked up in position in the sand. The use of this 
loose piece was solely to save about 2 lb. of metal per cast- 
ing. These 2 lb. would cost the foundry 2¢c.; us, 6c. 
There are 14 castings to be made. ‘Total saving to the 
foundry 28c., to us 84c. The cost of pattern work to save 
us 84c. was at least $1.25. As we do not run our own 
foundry no one will ever know about the 56c. that we are 
saving by omitting the loose piece. Again here is a cast- 
ing with a dovetail to be planed on one side, but the 
dovetail is next to impossible to plane and wholly imprac- 
ticable to mill. All that is necessary is to stop the dove- 
tail about an inch short of the ear and it becomes a snap 
job on either machine. Our shops are full of just such in- 
stances the whole country over. 

These things should be caught and corrected by the 
designer or head draftsman, but they are not. There is 
nothing quite so difficult to inspect and correct as a draw- 
ing that you did not make yourself. There are so many 
things to look out for that it is often quicker to make a 
new drawing, than to be sure that another man’s job is 
correct. 

How much of each of these trades does the draftsman 
need to know? He certainly does not need the manipu- 
lative details. He does not need to be able to make a glue 
joint nor to scrape a surface to be able to make an intel- 
ligible drawing. He does not need to be able to make or 
transfer measurements other than his own which are not 
of necessity very exact. 

THE LIMITATIONS OF TRADES ALONE NECESSARY 


He needs to know how a pattern is used in the foundry. 
In fact, he needs to make a few castings. He needs to 
learn by experience that the upper surface of a casting is 
likely to catch all the dirt. He needs to experience the 
difficulty which the foundryman has with back draft. 
He needs to pick out loose pieces from dark and inacces- 
sible holes. He needs to have to set up cores on chaplets 
where the pattern maker might just as easily have left 
adequate bearings on the core prints. That is, he needs 
tc know what effect the shape of his cast-iron or steel de- 
tails will have on their production in the foundry. 

Then he needs to know how hard it is for a blacksmith to 
fill out the outside of a corner where he has to bend a piece 
of stock to a sharp angle. Possibly a single attempt even 
though it were a failure to make up a square frame, and 
get it square would teach him that. He needs to learn how 
long it takes a blacksmith to weld a collar on a long shaft 
and compare that with the time needed to shrink one on 
up against a little shoulder. He needs to learn the dan- 
gers of trying to get a forging too near to size and to allow 
space for clearance around a rough forging that he would 
not around a casting. He does not need to know how to 
build a fire, nor keep it, nor does he need to make a chain, 
or sharpen tools or any one of the numerous things that 
are taught in manual training or technical schools. 

He need not operate circular saws, or planers, or learn 
to pare to a line on a pattern, but he should realize that 
built-up segment work is expensive. He should learn, 
though, that the cost of pattern work when divided over 
a thousand castings is too low to allow it to be considered 
in comparison with the machine work and foundry work, 
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which must be repeated in each case. He must also carry 
on in his head a computation to determine whether the 
result which he wishes to attain can be most economically 
obtained in the machine shop, the pattern shop, or the 
foundry. 

In the machine shop it is unnecessary that he should 
learn to file, or to scrape, or to chip with dexterity. If 
he did he probably would turn machinist and then we 
would not be training a draftsman at all. It might be 
a good thing for him to have to chip an oil groove in a solid 
box about six or eight diameters long, but as before, only 
te acquaint him with the difficulties in the machinist’s 
way. He needs to try to turn a gear blank with such 
spidery arms that he can hardly keep it from chattering. 
In fact, what he needs to learn are the limitations of each 
trade or rather the commercial limitations, for none of 
these trades has any real limits as one of our local shops 
found out when the old man took an order for a 30-ft. 
wood pulley when the largest lathe would only swing 6 
ft. He stuck a vertical shaft up through the roof and did 
the job. As his was the highest building for several 
hundred feet all around it is easy to see that he had some 
elasticity to his scheme. 

As suggested above, an apprenticeship for a short time 
in each trade would be worse than useless, but it seems to 
be perfectly feasible to arrange such a course of instruc- 
tion that boys would discover for themselves these com- 
mercial limitations. Their instructors in each trade must 
be men who know that trade, and there lies the chief 
difficulty because it is almost impossible for a man who 
is master of a trade to do anything less than teach it as 
a trade. In this case he must learn that it is the limita- 
tions of the trade that must be taught rather than its 
practice. On the other hand, most of us are so constituted 
that we really learn little except by experience. One man 
whom I knew well when I was a boy told me to make all 
the mistakes I could in school, for, he said, “that is the 
only place where you don’t have to pay for them. After 
you get out every mistake you make comes out of your pa\ 
envelope sooner or later.” 

ENTROPY. 

Worcester, Mass. 
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D. @S. Scale 


Our Mr. Davis has had in his possession for the past 
33 years an 18-in. scale, which he purchased from the 
estate of an old millwright who died in his ninetieth year. 
This scale is marked “D. & 8., Bangor, Me.” 

Perhaps some of your subscribers can give us some in- 
formation as to who made this scale. It is a perfect piece 
of work, graduated in eighths, sixteenths, thirty-seconds, 
fiftieths and hundredths of an inch, 

Tue W. P. Davis Macute Co. 

Rochester, N. Y 
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Turning Gun-Carriage Axles 


The accompanying illustration Fig. 1 shows the axle 
for a gun carriage or other military wagon, while being 
turned. As the bearings are canted several degrees from 
the center line it requires the use of the “chuck steady- 
rest” shown. (1 do not know the correct technical name 
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for “chuck-steadyrest,” which is what I call it myself). 
It will be noted that these axles are hollow, which is some 
job on the part of the blacksmith. They are not finished, 
that is, bored, inside. The illustration also shows the ends 
of several finished axles. The object of canting the bear- 
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ings is to bring the wheels into this position. In Fig. 2 
is shown the action of the “chuck steady-rest.” 
W. L. McLaren. 
Ottawa, Canada. 


An interesting method of detecting cracked crank axles 
is reported from the principal locomotive shops in France 
and England. When an engine goes into the shop for general 
repairs, and regardless of whether or not the crank axles 
have made the mileage theoretically expected, or whether 
they have been in service the number of months or years for 
which they were bought, they are thoroughly inspected as 
follows: all grease and oil is first removed and the parts 
given a bath of kerosene, after which the surfaces are all 
wiped as dry as possible with clean waste or rags. The 
wheels are then placed some distance apart on a track, and 
two pairs rolled together at a speed of perhaps three or four 
miles per hour. The force of the shock or impact shows the 
slightest crack, from crystallization or otherwise, by forcing 
out the small particles of kerosene which have been secreted 
in the cracks. Inspection after impact locates the crack by 
means of these beads of paraffin showing on the surface. It 
is claimed that this method has never failed to locate a de- 
fective crank-axle pin or driving journal, and in some in- 
Stances inherent defects, which could hardly have been found 
in any other manner, have even been detected in new axles 


3 


A train of 12 steel cars at 60 miles per hour stores up 
224,000,000 ft.-lb. of energy. This is sufficient to raise the 
entire train 120 ft. With prevailing brake equipment such 
a train would be stopped by an emergency application in a 
distance of 1600 to 2200 ft., according to the truck rigging 
and brake-shoe design. Tests conducted jointly by the Penn- 
Sylvania R.R. and Westinghouse Air Brake Co. showed that 
this distance has actually been reduced to 1000 ft., or to 
within the length of the train. 
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Discussion of Previous Question 





A Simple Piece-Rate System 


After reading Mr. Schell’s article on page 765, Vol. 39, 
with this title, I am still in doubt as to how this would 
apply except in shops where piecework prevailed all the 
time. ; 

A man may be willing to be under-rated on daywork, 
while he can offset it by working under what might be 


termed an over-rated piecework price. But suppose busi- 
ness is slack, or he is employed in a small shop, would he 
be satisfied to continue on the low day-rate? Or does Mr. 
Schell propose to establish two day-rates, one for the 
work actually done under those conditions and another 
one, lower, as a basis for piecework ? 

The statement regarding restrictions placed on other 
systems, presumably premiums, is a little too sweeping. 
Furthermore, the employer whose short-sightedness leads 
him to be continually restricting those rates would not 
for one minute consider the system advocated in the 
article. 

In his discussion of the subject Mr. Bullard condemns 
the percentage bonus system because some workmen have 
difficulty in comprehending it. This is hardly an argu- 
ment against the system itself, nor does it alter the fact 
that the workman profits by it. In our shop, we have 
overcome this objection by paying a flat amount for each 
hour saved. 

The discussion of wage payments will probably never 
end as almost everyone is interested in studying how to 
increase the employee’s earnings. 

H. D. Murpnry. 

Jersey City, N. J. 

* 


Routing System for an Engin- 
eering WorKshop 


In reading Mr. Hey’s article, on page 947, Vol. 39, I 
note that he says, “the inspectors who are trained, prac- 
tical men, control the sequence of operations.” From this 
it would seem that the route must be determined anew 
each time a piece is made. The importance of a written 
route sheet or operation sheet, while admitted by some 
shop men, will bear further emphasis. 

In the first place the operation sheet points out the 
best sequence of operations for the part. The first time 
the part is made, this route depends on the judgment and 
good sense of the routing department. After the part has 
been made once, the first routing will probably be altered 
slightly, for there are bound to be points that will come 
up during the machining operations that could not be 
foreseen. The route of a part is subject to continual 
improvement. 

Not only is the route sheet a guide for the part but it 
serves as a basis for accurate and comparative cost keep- 
ing. For this end the operation must be clearly stated. 
For instance, if the operation reads simply “drill” or 
“drill and tap,” the cost department has no means of 
knowing whether 6 or 60 holes were drilled. Suppose 





the part was changed by the addition of 12 or 15 drilled 
holes, the operation would still read “dril!,” and the costs 
would show that Smith took 30 minutes longer to drill 
the part than Jones did. Then probably the foreman 
would get a “call” because his drilling time was increas- 
ing instead of decreasing. 

In other words, to have accurate comparisons of costs, 
it is necessary to have the operations accurately written, 
and entered each time in the same words for the same 
operation. 

Further, the operation sheet should be a guide to the 
foreman or workman during a particular operation, It 
should call for any special tools by symbol or number 
in the sequence in which they are to be used. The draw- 
ing is not the place to write down instructions in little 
notes here and there with long arrows connecting the di- 
rections with the drawings. The drafting room is not 
as familiar with shop methods and equipment as the rout- 
ing department should be. 

To get the best results the routing-department man 
should put his pride in his pocket and consult the differ- 
ent foremen when there is the slightest doubt about the 
method of machining. He must also coéperate with the 
tool designer. In fact the tool designer could well get 
his instructions from the routing department. 

The great disadvantage of having someone try to remem- 
ber just how the piece was done last time, is apparent 
after having parts properly routed. It takes a load off 
the foreman’s shoulders and gives him more time to look 
after production. 

In short, an accurate, concise operation sheet saves 
time and money in the shop and forms the basis for 
trustworthy cost comparisons, 

Witsur C. SEARLE. 

Worcester, Mass. 


What Justifies a Change in Rate? 


In the editorial on page 1047, Vol. 39, “What Justi- 
fies a Change in Rate?” you ask for some of your readers 
to formulate a general rule. Such a rule has often been 
given, but unfortunately its application has been found to 
be difficult. 

A change in rate is justified whenever there is a change 
in the work or in the methods. This not only sounds very 
simple, but is easy to apply, provided the original rates 
have been properly set. Right there is where the trouble 
usually comes in; the rates are seldom properly set. Too 
often the original rates are simply guesses, and revisions 
are further guesses until a point is reached where the 
workmen do not “earn too much.” If owners would only 
forget the earnings of the workmen for a time, and look 
to their own profits, they would be surprised at the pos- 
sibilities of increasing these profits. 

As explained on page 621 under the heading, “Safe- 
guarding Wage Payment Systems,” when rates are prop- 
erly set they are not merely lump sums, but are a com- 
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bination of all the elements which enter into any opera- 
tion. Furthermore, the workmen are instructed as to how 
the rates are set and their codperation is secured. When 
rates are set in this way the rule for making changes is 
easy to apply. 

In general machine operations the elements would be: 
material, dimensions of work, accuracy, finish, set-up, 
speed, feed and tools. For some operations these elements 
would be subdivided, and in every case the rate set would 
be the sum of the times assigned for each subdivision. 
Ii makes no difference whether the final rate is set as a 
time or as a price, the method of arriving at the base is 
the same. 

For example, consider a few actual schedules as follows: 





Time in 

Elements Minutes 
Get machine ready. . 15 
Set work on machine.............. 30 
1 rough cut on 15 in. x 2 ft. stroke Oa 16 fd. |. @ 13 ft : 38 
1 Finish cut on 15 in. x 2 ft. stroke 10 
a” Serer eee Serer ee : 20 
1 Rough cut on 5x16 in. stroke @ 21 fd. @ 12 ft. _— = 12 
1 Finish cut on 5x16 in. stroke @ 4 fd.. ; 4 
Square corners } deep 2 cuts 2 corners 16-in. stroke @ 64 fd. -_ 12 
Take work off machine. 49 10 
Get blueprints and measure work............. Paks ade oe 14 
Be Wotawa cn weltiedd otha «a ten 165 

TABLE I. OPERATION ON PLANER 

Time in 

Elements Minutes 
NR 5 is ca dian x40 VA ed oneee 9 ses ekEn see eR ane 10 
Set work on machine SPE Ree ee 2 25 
Drill eight }-in. holes 1} in. dee] 2p Sika caress nee ante 17 
Back face fa ee eee cere name hase ead 10 
Reset work........ eel Rae ; = 


Drill two j-in. holes 14-in. deep 
Tap two 1-in. holes 1} in. deep. 


ee : schon sath teal 4 








TABLE 2. OPERATION ON DRILLING MACHINES 

Time in 

Elements Minutes 
Get machine ready. ‘ die ieee ies . 15 
Set work on machine : es : 38 
Bore two 3}-in. holes ; ‘ 71 
Face 4 faces. . ; : 72 
Reset work. ; RS gn ed 16 
Bore one 3}-in. hole ‘ , aa 24 
Face 2 faces..... is ; 36 
ee 272 


TABLE 3. OPERATION ON HORIZONTAL BORING MACHINE 


When schedules are set in this way it is possible to tell 
at once what change any improvement will make and to 
alter the schedules accordingly. It is impossible for a 
number of slgiht improvements to creep in unnoticed and 
to thus affect the total because each improvement, however 
slight, would affect some element. 

For instance, suppose a slight change was made in 
the clamps used on the planer so that the work could be 
set up easier, this would immediately reduce the time 
allowed for the set-up even though the reduction might 
be only one minute. Perhaps some other alteration is 
made so that the second finishing cut is not required, then 
the four minutes allowed will be eliminated. 

So it is with the operations on the drilling machine and 
horizontal boring mill; any improvement will affect some 
element and the time allowed will be altered. 

In all of this work the production department must 
keep itself well posted on all operations, and all improve- 
ments and changes, however slight, must pass through 
that department. Moreover, most important of all, they 
must maintain the codperation of the workmen. It is not 
sufficient to arbitrarily reduce a time because an improve- 
ment has been made, but the workmen affected must be 
shown why the change is made and also convinced that the 
pew schedule can be attained. 
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The same methods must be pursued when a time is 
raised, as otherwise discontent and trouble will follow 
Frequently changes in the metal or changes of design will 
justify an increase in time and the workmen must again 
be shown the why. 

Throughout the work the spirit of fair play must be 
maintained and the schedules must be equitable both to 
employee and employer. 

There only remains the question of handling improve- 
ments suggested or made by the workmen. In a properly 
managed shop many improvements come from this source, 
and it is extremely important that they be properly han- 
dled. Possibly it will be better to tell how these matters 
have been successfully handled than to formulate a rule. 
Presumably every workman is not only looking out for his 
own earnings, but wishes to make a profit for his employer. 
Starting with this idea as a basis, hundreds of improve- 
ments suggested or made by the workmen have been 
handled with satisfaction to all concerned. When the 
improvement affected a workman’s own operations and 
called for no outlay of time or money, the original sched- 
ule has been allowed to stand and the workman respons- 
ible for the improvement, thus given the gain. However, 
in case this employee left or was transferred to other work, 
a new schedule was set for his successor. 

In cases where the improvement affected operations of 
other workmen, or involved an investment on the part of 
the employer, the workman responsible for the improve- 
ment has been given a compensation and the schedules 
changed. 

There is, of course, in all of these matters plenty of 
room for the unscrupulous, or the careless, to cause trou- 
ble, but no rules will protect men of this class, or their 
employees. 

C. J. Morrison, 
Chief Engineer, 
Froggatt, Morrison & Co., Inc. 
New York, N. Y. 
# 


Making Education Useful 


The editorial on page 1089, Vol. 39, on “Making Edu- 
cation Useful,” appeals strongly to me, as a man whose 
education is somewhat limited. A few years ago I was 
employed as draftsman in a large drawing-room in New 
York City, being promoted from the company’s machine 
shop in another state. 

While there [ met at least seven men who were college 
graduates, and good ones at that, who told me that they 
had never used the higher mathematics taught them in 
college, but used the formulas obtainable from any hand- 
book, notably Kent and Suplee, and as they were appar- 
ently men of sound judgment I asked each one of them 
separately the best way of improving my own limited edu- 
cation along engineering lines and asked them to advise 
me as to the books best suited for this purpose. 

The opinions given were not as varied as might be 
expected ; six out of the seven recommended a book on 
practical mathematics, published by the AMERICAN Ma- 
CHINIST, as containing sufficient of the fundamental prin- 
ciples to enable me to solve most of the engineering prob- 
lems encountered in average engineering practice with the 
aid of one or other of the above mentioned handbooks. 

Th other books mentioned were “Unwin’s Elements of 
Machine Design,” and one or two others written by well 
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known men, and by the aid of these books I have been en- 
abled to hold positions that would almost naturally fall 
to college men. 

I do not mean in this short article to give the opinion 
that I do not favor college men, or to condemn as useless 
a good liberal education, for I heartily wish that I had 
the advantage which a good college education gives, but 
I only intend to show the opinion of several good college 
men regarding certain parts of their own course. 


ENGINEERS AND TECHNICAL JOURNALS 


I fully agree with that part of the editorial which 
speaks of the attitude of other professional men as regards 
the reading of periodicals devoted to their line of work, 
and it has been rather interesting to me to enter into 
discussion with both doctors and lawyers regarding im- 
portant discoveries or decisions and find that their opin- 
ions had mainly been formed from a perusal of their 
favorite journal, while with a number of young engineers 
who have been in my employ the mechanical journals 
were regarded as a farce, and I might add that their 
work was such that their presence was unnecessary after 
short acquaintance. 

With regard to the training of the boy, I am at present 
teaching in vocational night school, and I am growing 
more and more convinced that the giving of simple me- 
chanical engineering training in the fifth and sixth grades 
of the public schools would. result in great benefits to the 
mechanical world of the future. 

I have boys from the sixth grade who appreciate (or 
at least say they do) my attempts to popularize my in- 
struction by applying it to their daily work. They care 
nothing about the principal export of Thibet or the proper 
analysis of the sentence, “All good children go to Heaven,” 
but their interest is prompt when I deal with the princi- 
ples of elementary chemistry or wireless telegraphy. 

T. ARCHER. 

Buffalo, N. Y. 

# 


Spacing a Number of Holes in 
a Straight Line 


The method of spacing holes described by W. D. Forbes 
on page 19, is, it seems to me, open to the objection that 
any error in spacing the first two holes would ruin the 
piece so far as finishing by the same method is concerned 
as. the resulting cumulative error in the 30 holes would 
be too large to be permissible. Then, too, the method 
calls for several tools which are not commonly found in 
the ordinary job and repair shop. 

Let us suppose that the only equipment available for 
such a job is an ordinary drilling machine. I would pro- 
ceed as follows: First get out a piece of flat stock about the 
same width as that used for the jig (a piece of the same 
bar would be suitable providing it was of sufficient thick- 
ness) and about 4 in. long. After cleaning one side of this 
and coating it with copperas solution, lay out a center line 
and two transverse lines, carefully spacing the latter 2 in. 
apart. Then clamp the piece on the drilling-machine 
table, locating the intersections of the lines under the cen- 
ter of spindle by means of a “wriggler,” start the holes 
with a heavy combined drill and countersink to prevent 
the drill running, drill about + in. and finish with %-in. 
drill. This will give a fair degree of accuracy ; better than 
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the method in question. Of course, to get the most ac- 
curate results, the holes should be bored in the lathe, 
using the familiar “buttoning-up” process of the tool- 
room, or by clamping to an angle plate on the miller and 
spacing by means of the dial on the feed screw, which 
would be nearly as good. However, I am assuming that 
these things are not at hand. 


A TEMPLATE JIG 


We now have a template jig, which is clamped to the 
work, care being taken to see that the edges are even. 
This can be accomplished by clamping a parallel to the 
drilling-machine table in the proper position and using 
it as a guide, sliding the bar along it as the work pro- 
gresses. After drilling the first two holes in the bar, the 
jig is moved along one hole and positioned by means of 
a plug (a piece of cold-rolled steel or drill rod will do) 
through the first hole of the jig and the second hole of 
the bar. It is only then necessary to repeat this opera- 
tion for each hole. 

This method would probably be as rapid as the one 
described by Mr. Forbes and should produce somewhat 
more accurate results, and there would be no item in the 
bill for “damage to drill block.” An error in spacing the 
two holes in the small jig would have no more serious 
results than the necessity of getting out another piece of 
stock and drilling it, which would be a comparatively 
simple matter. 

F. R. Conner. 

Iona, Mich. 

x 


A Piercing BlanKing and Form- 
ing Die 


The heats, 1600 deg. F. for annealing and 1725 deg. F. 
for hardening, given on page 1042, Vol. 39, in the article 
under the above caption, seem to be rather high. For 
the regular run of carbon tool steels, 1450 to 1475 deg. F. 
is about right for either operation. 

J. BAIN. 

Sea Cliff, L. I. 

% 


Giving Limits on Drawings 


In my estimation the article by Martin H. Ball on page 
22, on “Giving Limits on Drawings,” is incomplete and 
erroneous. In general practice if a figure is given in 
fractions, it is then understood that a greater allowance 
is meant. He shows an allowance of only 0.002 in. with 
the dimension in fractions, 2%4 in., and a larger allowance, 
0.005 in. when the size is given in decimals as 2.75. I 
think he should have reversed it. 

H. -KURZWEIL. 

Dayton, Ohio. 

x 


In a recent consular report from Sweden the use of peat 
as locomotive fuel was discussed. A process, called the von 
Porat from its inventor, has been elaborated whereby peat 
powder can be utilized for feeding locomotive fires. The 
same results are obtained from 1% tons of peat powder as 
from 1 ton coal; peat powder may be burned with an admix- 
ture of 5 per cent. of coal. No changes need be made in the 
boiler or firebox of the locomotive save the installation of 
the special automatic feeding apparatus. The power is 
brought from the tender by a conveyance pipe: no cold air 
can get into the firebox and neither smokes nor sparks 
escape from the smoke-stack. 
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The Night Watchman 


By 
When | go through the works at night Berton BRALEY 
Each shop is mighty still and dead, 
And there’s a sort of ghostly light 
Comes sifting through from overhead, 
The great cranes look down from their track 
Like ugly monsters squatting there, 
And other monsters—big and black— 
Are on the floor and everywhere! 


| make my round, 
My footsteps sound 
Like hollow echoes in a tomb, 
On every side 
There seem to hide 
Misshapen figures in the gloom. 


I’ve packed a watchman’s keys for years 
And yet it’s always strange to find 
How different the shop appears 
When daylight hours are left behind ; 
The place seems full of crouching things 
And lathes and planers, squat or tall, 
Cut capers when my lantern swings 
And cast weird shadows on the wall. 


The work-day roar 
Is heard no more 
The belts and shafting all are still, 
And you can tell 
That night-time smell 
Of tools and work now cold and chill f. 


The foundry’s smoky, warm and stale 
From castings slowly growing cool, 
It’s there I leave my dinner pail 
To heat my coffee, as a rule, 
Or else the fireman calls me in 
To have a little snack, and then 
We eat and sit awhile and chin 


Until I start my rounds again. 


It’s lonesome work 
Written Expressly In dark and murk, 
‘or the . . 
B is Ae But it’s my jolt——because, you see— 
American Machinist : : : 
From set of sun 
Till day’s begun, 
The Safety of the Plant—is ME! 








Watt OTL THLE LEE ELL 


Vol. 40, No. 6 


HeyeeNEPNNHENT EEE Eee eeeyeeNENnET ROE NE ENT PNNENNE EET gnnnnnnnennyeennenneedd TTL SLAM LLL LL TT 

















February 5, 1914 


AMERICAN MACHINIST 





257 


Editorials 





On page 244 is published a statement concerning the 
work of the National Bureau of Standards, Washington, 
D. C. It is doubtful if many of our readers appreciate 
the extent of the engineering research that the bureau is 
doing, much of it in direct connection with advisory com- 
mittees of engineering societies and manufacturing asso- 
ciations. If properly continued, this work promises to be 
of tremendous benefit to American manufacturers. The 
extension of the work hinges directly upon the funds 
granted by Congress. Heretofore Congress has been lib- 
eral in its appropriations, otherwise it would not have 
been possible to build up the tremendous research organi- 
zation that the bureau now is. 

One of the immediate necessities is another building to 
be devoted to engineering research. The estimate of the 
director of the Bureau for the fiscal year beginning July 
1, 1913, includes an item of $250,000 for this building. 
Its importance to American manufacturers is so great 
that the AMERICAN MACHINIST urges upon all its read- 
ers to communicate with their congressman and senators 
in Washington, requesting favorable consideration of all 
the items in the bureau’s budget. 

Write your letter to Washington before you read fur- 
ther. 

The exports of metal-working machinery from the 
United States in 1913 were the largest in our history. 
The grand total value was $16,097,315. The increase 
is nearly $4,000,000 over the grand total for 1912, and 
is greater than the total amount of the exports for the 
year 1909. 

The detailed figures by countries and the grand totals 
for the last seven years are given on page 238. 

More than three-fourths of the exports went to Eu- 
rope, and this market shows the greatest increase, rough- 
ly from $9,250,000 to $12,250,000. The South Ameri- 
can figures seem pitiably small, only $571,919. The in- 
crease over 1912 is less than $5,000. By comparison, 
the total for Oceania is $468,472, an increase over 1912 
of nearly $55,000. It seems as if the American metal- 
working machinery manufacturer was either determined 
to neglect South America or was waiting for the finish- 
ing of the Panama Canal, before trying to do an active 
business there. 

On the whole, the figures are extremely satisfactory. 
Let us hope that there will be a similar increase for the 
year 1914, putting the present year’s total up to and be- 
yond the $20,000,000 mark. 


¥ 


os 


A Test of Interchangeability 


We speak of interchangeability in manufacture as a 
definite thing. Yet as there are many degrees between 
good and bad workmanship, between accurate and inac- 
curate machining, between close and poor fits, there must 
be many degrees of interchangeability. What test can be 
applied to show these degrees ? 


HUnnensvnnenneenennunogcovensnnseeenennntTovusssenaveaneneeenggudcdnasvvnaneenedeeeentacou vvsstsdseveeeeeeegcoccoocnantseeecennaaueeataa tient vatseett 


It is evident that a knowledge of how far parts are 
really interchangeable is of value to the machinery manu- 
facturer and also to the machine-tool builder. Machinery 
manufacture is hinging, more and more, upon the produe- 
tion of duplicate parts. Thus the machine-tool builder 
who can demonstrate that his machine and methods can 
produce parts which possess a higher degree of inter- 
changeability than those made on a competing machine, 
has a powerful selling argument to fling at his prospective 
buyer. 

In searching for a test of interchangeability, cannot 
one be found in a comparison of the relative times of an 
initial and subsequent assembling of a machine or unit 
of machine mechanism? ‘That is, if we take a certain 
group of parts sufficient to produce a machine, and as- 
semble it from them with whatever fitting may be neces- 
sary, carefully keeping a record of the elapsed time, then. 
completely disassemble the machine and reassemble it, 
again keeping careful record of the elapsed time, cannot 
the ratio between these times be an accurate gage of the 
degree of interchangeability of the parts involved? We 
are glad to throw this broad question open for discussion 
by our readers. 


Management as Seen by the 
British Technical Press 


For some two years past British technical journals have 
had their coats off and sleeves rolled up, watching alertly 
for every opportunity to attack modern industrial man- 
agement. They have scoffed at it as an American idea, 
ridiculed the American engineer for alleged dipping into 
metaphysics, and in so doing outrivaling his Scotch 
brother, condemned the whole movement as inhuman and 
congratulated British industry upon being free from any- 
thing of the kind. Asa simple matter of fact, the wriiers 
of these editorials have shown that they did not know 
what they were talking about. 

One of the unsolved mysteries is the failure of, at least, 
some of these energetic men to visit the United States and 
learn for themselves at first hand what is being done and 
what results are achieved. We can guarantee them a cor- 
dial welcome, even in the face of their previous misstate- 
ments, provided that they will come with open minds, 
willing to take sufficient time to study what is put before 
them, and willing to draw conclusions in a spirit of fair 
play—that spirit for which British men are justly famous. 
If this should be done, we are confident that no more edi- 
torials like the one published as a leader in the Nov. 14 
issue of The Engineer will be printed. The opening 
statement is, that in spite of all that has been said and 
written, but little change has taken place in British in- 
dustry. This, we believe, is strictly true. And in a sel- 
fish spirit we might say that we hope it will continue, 
for if it does it will aid American manufacturers in their 
competition in the world’s markets. The editorial then 
attempts to explain what scientific management is and 
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shows plainly that the writer has appreciated nothing but 
a few of the mechanisms of analysis and operation, and 
closes the more readable part of the tirade with these 


sentences : 

Unless scientific management enables. us to produce more 
cheaply or more quickly than before, then it is of little avail. 
We have yet to learn that British works managed on Ameri- 
can lines have paid higher dividends than British works 
managed on British lines. 

There is but one firm in Great Britain today which can 
truly be said to be managed on modern American lines. 
The installation of the methods in that plant has been 
carried on during the past two years, and is but just com- 
pleted. There has been no opportunity for anyone to 
compare the dividends from this establishment under the 
changed conditions with others in the same line of manu- 
facture. This is but a further proof of the unfair atti- 
tude which is taken’ in writing of the movement in the 
British technical press. The firm referred to is that of 
Hans Renold, Ltd., Manchester. 

A few weeks ago Charies G. Renold and H. W. Alling- 
ham, of this firm, presented two papers before the annual 
convention of the American Society of Automobile Engi- 
neers. These“were most cordially received and sym- 
pathetically discussed ; in contrast we are informed to the 
frosty manner in which some of the same information had 
previously been received by British societies. It is instruc- 
tive to parallel statements in the editorial referred to with 
some made by Mr. \Renold and Mr. Allingham. 


Frankly, we do not believe In applying a new organi- 
the latter would be tolerated zation scheme, it must be 





by the workmen of England 
and Scotland. We do not be- 
lieve they would submit 
themselves to the route card, 
and we are doubtful if they 
would accept the teachings 


borne in mind that industrial 
government rests in the long 
run, like national govern- 
ment, on the consent of the 
governed, and the gaining of 
this consent is the chief art 


of governing. Recognizing 

this we have made it a prac- 

tice before introducing any 

change, to permeate with the 

ideas underlying it, the mass 

of spece who will be affected 
y it. 


. by 

The Engineer (at the left) does not believe that work- 
men in England and Scotland will submit to these meth- 
ods. Mr. Renold’s statement at the right emphasizes the 
careful training which has been given to his workmen, 
and in confidence we have been informed as to the amount 
of increase in production due to the installation of this 
system. We cannot reveal this in figures; we can say that 
it is most satisfactory and comparable in degree with the 
best of the work done in the United States. 

The second parallel contrasts The Engineer's idea of 
what scientific management is with Mr. Allingham’s state- 
ment of what he knows it to be. 

American engineers have 


of the motion master. 


The [men and women] are 
not expected to think. The insisted that the kernel of 
“bureau” does that for them. scientific management is the 
They are scheduled and mo- change of mental attitude 
tioned-studied out of men which must be brought about 
and women; they are parts in the minds of both man- 
of the machine. This, we agers and workmen. This 
say, is quite a definite con- produces a condition of co- 


ception of scientific manage- 
ment; we know what is 
meant, and aocsnt or reject 
it as our humanity dictates. 
There is not in the United 
Kingdom the same need to 
economize labor costs that 
there is in America, but, 
nevertheless no works man- 
ager is worth his salt who 
did not endeavor ceaselessly 
to make his labor bill per 
unit of output lower. To 
call this scientific manage- 
ment is simply to give a 
high-sounding title to an old 
and well understood thing. 


operation; one free from an- 
tagonism; one where all are 
working for the same result. 

This viewpoint is true for 
British conditions and British 
workmen. ay owe experience 
shows this beyond question, 
and what is more, scientific 
management can never hope 
to make any progress until 
this fundamental change is 
recognized. 


The Engineer, in the paragraphs at the left, believes 
that scientific management turns men and women into 
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machines. Mr. Allingham’s statement shows that on the 
contrary it makes them better and more capable men and 
women, and he writes from British conditions, not Ameri- 
can. He proves what Americans have always believed, 
that the human nature of the British workingmen and 
women is not different from that of American working- 
men and women. 

In the face of this we can do no better than to repeat 
our invitation to the editors of British technical journais 
to come over and see what we are doing, adding but the 
single condition, come with a fair, open mind. 

% 


A Little Known Condition 


Some of the incidents of the first expected bonus pay- 
day of the Ford Motor Co. brought to the surface a con- 
dition in the machine shop that is little known and whose 
unfortunate effects are undervalued. The gate to the 
Ford plant, on this pay-day when the first distribution of 
bonus was expected, was besieged by bill collectors, book 
agents, representatives of installment houses, and men 
with legal assignments for wages. This only goes to show 
the deplorable financial condition of many workmen in 
machine shops. 

The average paymaster’s office in machinery-building 
plants refuses to have anything to do with assignments 
for wages. When one of these is received a common pro- 
cedure is to send for the man against whom it is directed, 
and tell him bluntly that he must either settle that as- 
signment before the following pay-day or get out. A 
fruitful source of these actions is from installment houses 
that sell jewelry and stylish clothing. 

The unfortunate financial condition of many employees 
is emphasized in a little broader way also. This is by the 
demands upon the paymaster for advances on wages. In 
every shop this is a weekly occurrence, and there are some 
men who are habitual visitors to the paymaster’s window 
con Monday or Tuesday, asking for an advance. Custom 
differs; some shops are willing to make such advances, 
others discourage them or refuse them. Yet even where 
refusals are the rule, a foreman or superintendent will 
often use his personal influence in*favor of a good work- 
man to get him a few dollars before pay-day. 

The problem is a large one, and difficult to face. Home 
conditions, sickness, death, or any one of many calamities 
may put a man in desperate financial condition, so that 
he must have a few dollars to tide him over. The foolish 
spending of money is a most prolific cause of this trouble. 
But in any case the person asking is many times in actual 
need of a little money to ease him over the two or three 
or four intervening days before pay day. 

The suggestion has been made that a system of loans 
might well be established instead of making advances on 
the pay-roll. An announcement has been made within a 
few weeks that a system of loan offices is to be established 
throughout this country, backed by ample capital, with 
the purpose of making small loans to reliable workingmen 
and women under such condition that they will be freed 
from the grasping exactions of loan sharks. 

In this problem lies a field of usefulness for the shop 
superintendent, paymaster, or manager who takes real 
interest in the welfare of his employees. Often the re- 
quest for money gives an opportunity for dropping a little 
good counsel and advice which may aid in getting a man 
on a sounder financial footing in the future. 
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Shop Equipment News 


Cutter and Reamer Grinder 


The illustration shows a cutter and reamer grinder, 
recently developed by the Bath Grinder Co., Fitchburg, 
Mass., which in general design resembles their line of 
universal grinders, but embodies several distinctive fea- 
tures. 

The base is a heavy casting, to which is permanently 
bolted the vertical column, internally ribbed, and upon 
which is gibbed the wheel head. The cross-slide knee car- 
ries the cross and longitudinal slides and has a large cir- 
cular base. It swings around the vertical column through 
an arc of 90 deg., so that the work table may be brought 
to the proper position. The cross-slide is ribbed, the ways 
scraped and protected from water and grit. The table is 
provided with a swivel plate for grinding taper work, and 
has a scale graduated to inches per foot. The headstock 

















CUTTER AND REAMER GRINDER 


has a swivel base graduated to 180 deg.; dead and live 
centers may be used. 

The wheel spindle is hardened and ground, and runs 
in adjustable phosphor-bronze boxes. ‘The handwheel 
which feeds the wheel head vertically is graduated in 


’ thousandths, and is provided with a positive stop. It can 


be readily operated from the front or side of the ma- 
chine. The table is hand operated and is provided with 
slow and fast travel; positive stops are provided for both 
longitudinal and cross-feeds. The cross-feed handwheel 
is graduated in thousandths of an inch. 

The machine has a capacity for inserted-tooth milling 
cutters up to 20 in. diameter, weighs 2100 Ib., and occu- 
pies a floor space of 92 sq.in. It is equipped with a uni- 
versal holder and flange plate and compound spring and 
center rest. 





Riveting Machine 


In the machine shown, the riveting is sccomplished in 
a reverse position from that of the regular rivet-spinning 
machines. It will be noted the riveting rollers are on the 
underside instead of on the top and the machine was 

















RIVETING MACHINE 


designed to be especially adapted for operating on the in- 
side of circular work, such as base rings for oil stoves, 
electric-light fixtures and the like. 

The riveting spindle is operated through a helical gear, 
which runs in an oil-tight case and -which can be packed 
with grease or other lubricant; power is supplied to the 
machine through a pulley and shaft at the rear. Provi- 
sion is made in the countershaft for keeping uniform ten- 
sion on the belt when the table is raised or lowered for 
work of varying thickness. The machine is a recent prod- 
uct of the Grant Manufacturing & Machine Co., Bridge 
port, Conn. 


Self-Opening Die 


The simple construction of this die, developed by 
teorge Overton, 821 East 167th St., New York, N. Y., is 
evident from the line engraving, which shows the tool 
opened. The four chasers are carried in blocks fitted 
in radial slots in the sliding body A, and having beveled 
outer ends at B, which cause the die to close against the 
action of the double springs when the cover plate C is 
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pressed back by the hand. When in this position the 
chasers remain locked up by the narrow straight surface 
at the top of bevel B. 

In operation the die travels over the work until the 
turret slide comes against its stop, when the inertia of 
the sliding body A carrying the chasers, is sufficient to 
throw it forward and allow the die to open. If preferred, 
the internal stop in the die shank can be set so that the 
end of the work will strike it and thus open the die. 
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SeLr-OPENING DIE 


The chasers are adjusted radially by the plate ), which 
has four cam slots engaging with pins in the backing 
blocks #, which form the seats against which the chaser 
carriers are opened and closed in operation. The cam 
plate is adjustable by means of two screws, not shown, 
which enter through the rear wall of the die head. 

The sliding body A, carrying the chasers, is formed 
with an extension at the rear, fitting the interior of the 
head and preventing fouling of the parts by chips and 
oil. 


Two-Speed Power Saw 


The illustration shows a poycr’saw equipped with a 
geared two-speed mechanism an@,represents the latest ad- 
dition to the line made by the“Wy*Robertson Machine & 
Foundry Co., Buffalo, N. Y. 
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On the crankshaft is mounted a twin gear, having 70 
and 72 teeth, into which mesh two separate pinions on the 
driving shaft, which have 30 and 35 teeth. The pulley 
is mounted on the opposite end of the shaft and has a 
speed of 180 r.p.m., thus giving °° strokes of the frame. 
The pinions are provided with steel jaws, into which cor- 
responding jaws engage, located on a sliding collar be- 
tween the pinions. This is engaged with either of the pin- 
ions by a pull knob at the end of the shaft. 

This type of machine is made in a variety of sizes, 
having a capacity up to 20x24 in. 


* 


Adjustable Grinding-Wheel 
Hood 
The adjustable hood shown is designed for any make 
of emery-wheel stand, Its range of adjustment will be 
readily seen from the illustration. 
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ADJUSTABLE GRrINDING-WHEEL Hoop 


This guard is made in all sizes from 8 to 24 in. diam- 
eter, and is a recent product of the Valley City Machine 
Works, Grand Rapids, Mich. 


# 


A Finishing Tool 


The teol shown is intended for finishing work in the 
lathe, shaper or planer, and consists of a forged shank, to 
which a steel disk, set at an angle, is attached. As the 
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A FintsyHina Toor 


disk dulls it may be revolved and a sharp part brought 
into use. 

This tool is a recent product of the Western Tool and 
Manufacturing Co., Springfield, Ohio, and is made in the 
following sizes: Y%-in. disk, with 1x8-in. shank; 5-in. 
disk, 114x9-in. shank, and 34-in. disk, 114x10-in. shank. 
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Multiple-Spindle Drilling 
Machine 


In general this multiple-spindle drilling machine fel- 
lows conventional lines and requires little in the way of 
detailed description. 

The column is of the box type. The table is raised and 
lowered by a handwheel and has adjustable supports. 
The spindles are high-carbon steel, forged and ground, 
and are provided with ball thrust and stop collars. 





goer Ne 














MULTIPLE-SPINDLE DRILLING MACHINE 


The greatest distance from the spindle to the table is 
27 in., and the spindle has a vertical travel of 51% in. The 
head has a vertical adjustment of 9 in., and the table 
measures 12x20 in. 

This machine is also made with 3 and 4 spindles by the 
Rockford Lathe and Drill Co., Rockford, III. 


Es 
Magnetic Chuck 


The illustration shows a new multiple-pole magnetic 
chuck, recently developed by O. S. Walker & Co., Wor- 
cester, Mass. 

In general construction it is similar to previous types 
of multiple-pole chuck made by this company. Each polar 
subdivision is energized by a special coil, the core of 
which is of a similar shape to its corresponding pole piece 
on the chuck face. This construction produces a chuck 
with a capacity for a wide range of diameters, as the pole 
segments can be brought quite near the center, and, due 
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to the multiplicity of polar subdivisions, a large number 
of magnetic holding points are obtained. 


The short magnetic circuit increases the holding power 
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MaGnetic CHUCK 


which makes these chucks adapted for holding thin work 
or for packing on the chucks a multiplicity of small 
pieces. The chuck shown will hold concentric rings or 
disks at the center as small as 1 in. in diameter. 


<a 


Cast-Iron Brazing Material 

A chemical paste, known as “Unifonte,” has been pro- 
duced by the Phillips-Laffitte Co., Pennsylvania Building, 
Philadelphia, Penn., for brazing cast iron. It is stated 
that this paste, with flux and spelter, will braze cast iron 
and retain the strength of the original casting. It is ap- 
plied with an ordinary brazing torch or gas blow-pipe. 

Tungsten ores were produced during 1913 in six states to 
the extent of 1525 tons carrying 60 per cent. of tungsten 
trioxide. The production was 1330 tons in 1912; 1139 tons 
in 1911, and 1821 tons in 1910. 

& 

For some time the question of an addition to, or a new 
building for, the Patent Office has been under discussion. 
When the present building was erected there were only 
about 6000 applications and perhaps 4000 patents issued, 
though even this number gave a surplus of about $20,000 
per year. The business of the office, according to the last 
annual report dealt with more than 70,000 applications and 
about 37,000 patents were issued. Besides this, certificates of 
registration were given on nearly 6000 trademarks and 
prints. It is estimated that the total surplus earned by the 
Patent Office since 1837 is $7,160,017. Congress is asked to 
return $5,000,000 of this money in the shape of a new build- 
ing. That the present building is far too small for the work 
the office has to do is obvious to anyone who has occasion 
to go to Washington and visit the Patent Office. Even the 
basement and corridors must be utilized and the safety and 
health of the employees, to say nothing of their efficiency, 
are endangered. As one important duty of the Patent Office 
is to issue patents of which “novelty” is the first considera- 
tion, to determine such novelty a search of past records must 
be made. This under the present conditions of congestion in 
the storage facilities is difficult and causes an enormous 
waste of time, while the vast heaps of patents which have 
accumulated are a perpetual menace in the case of fire. As 
there are also recorded, in the Patent Office, Deeds of As- 
signment of all titles to inventions, and as these are of the 
greatest use in determining the ownership of valuable pat- 
ents, their preservation is almost essential to the commer- 
cial life of the country. The United States is far behind 
other countries in her care for her Patent Office, the or- 
ganization of which is perhaps second to none in the world, 
and to enable it to hold its reputation it must be given 
suitable quarters and equipment. 
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Suggestions About the 
Inventory 


By W. D. Forpes 


The new year brings to mind the problem of inven- 
tories. There is probably not a single manager or head 
of a mechanical establishment who does not propose to 
take, this year, a minute and accurate inventory of every- 
thing on hand, Probably this determination is as old 
as the inventory system itself. 

There are perpetual inventories but these have to be 
checked at least once a year and, call it what you please, 
this weighing and measuring and counting has been the 
bugbear of many for years and years. It is laborious, 
dirty work, and if undertaken north of Washington in the 
month of January, it is a cold job, too. Accuracy is an 
essential at first but the enthusiasm for this usually fizzles 
out, so that, toward the end, a whole lot of royal guessing 
is done. 

An acquaintance believes he has solved the problem and 
what he did was this: He took the last inventory, made 
several years ago, and to it added all the purchases of 
the last 12 months, then deducted from it everything that 
had been charged out and called the balance his inventory. 
This gave hima lump sum, probably within reasonable ac- 
curacy. 

What te do with certain classes of articles is always a 
question which stares the manager in the face. There is 
a whole lot of half-inch setscrews, extra long, which were 
bought for a certain job and then the customer changed 
to another size. These have been in stock for the entire 
year and only two or three of them have been used and 
they were annealed, cut off and rehardened, probably cost- 
ing a dollar apiece. 

Then there is a bunch of wire, of a special size, which 
was bought at a low price on that account, and other ar- 
ticles which have not been drawn upon, perhaps for sev- 
eral years, and which have been inventoried at their cost 
price every year. 

The French have a saying that “It is only the first step 
which is difficult,” and the difficult step with these ar- 
ticles is for the manager to consign them to the scrap pile 
and have them sold for, say, 4c. a lb. It does seem rather 
hard to throw a lot of perfectly good half-inch setscrews 
away. There always seems to be the lingering possibility 
that they, with other odd and useless truck, may work in, 
but they never do. He is a bold manager who faces his 
directors with an apparent reduction of two or three hun- 
dred dollars worth of merchandise and gives them an ac- 
tual five-dollar bill instead, but all this odd stuff clutters 
up storerooms and costs a pretty penny trying to work 
in somewhere. 

I know one concern which had a large contract for some 
agricultural work that needed about a ton of malleable- 
iron thumb-nuts which, through some mistake, were not 
tapped the right size. They were carried on the books for 
several years at their original cost and then the superin- 
tendent of the shop wanted to scrap them, but the man- 
ager said no. Months later he was much pleased to tell 
the superintendent that he could use some of these thumb- 
nuts. He felt proud that he had not allowed them to be 
scrapped, but was a little chagrined to find that in order 
to use them a special die had to be made, which cost about 
as much as new thumb-nuts and that, after all, less than 
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100 were required. Then he suddenly remembered that 
as the mistake was made by the manufacturers of the 
thumb-nuts, they really did not belong to the company at 
all, yet they had stood on the inventory as an asset. 

It is impossible to dictate just what is the best way of 
taking an inventory, as conditions in shops vary so. Some 
have the material in convenient bins, while others have it 
in inconvenient bins. Material is often so placed that to 


get it and weigh it up and return it would add consider- . 


ably to its actual cost. This handling is counted in the 
“overhead,” but it is an expense just the same. Those 
who are taking the inventory and actually doing the 
weighing, measuring or counting cannot have clean hands 
and the records made of them are often almost illegible 
from dirt (or perhaps from the numbness produced by 
the cold) and exactness cannot be fairly expected. 


INVENTORY VALUABLE IN CASE OF FIRE 


That an inventory of some kind is necessary is certain 
and it is especially valuable in case of a fire loss, if the 
work of checking has been recently done. The perpetual 
inventory seems to me by far the most satisfactory meth- 
od, and unless the material is of a valuable nature, such 
as brass or copper, there is little reason to believe that it 
cannot be kept within a small percentage of absolute ac- 
curacy. It is far more likely to be inaccurate on the 
gain side than on the loss side; that is, if a bin of set- 
screws is checked up, it will be probably found to over- 
run, due to the fact that men often take out more set- 
screws than are actually needed for the job and the re- 
turns are not deducted. This is the same with steel of all 
qualities and many other articles. 

The matter of making the records is important and 
one of the most satisfactory systems I have tried is to 
have printed cards on which a record is made under its 
proper heading. I begin the inventory by placing these 


- unfilled cards in the bins or boxes or wiring them to the 


article; after the articles are weighed, measured or 
counted, the record is put down at once by someone who 
has not done the actual physical work. Thus I have a 
clean record available. After the record is made the 
card is returned to the bin or to the article and later 
collected, the stock being marked in some way to show 
that the inventory has been made. This allows the office 
force to have the records in a clean, legible shape and to 
sort them so that they can be readily entered under their 
proper headings, that is to say, all the fittings, as shown 
by the cards of cast-iron or malleable fittings, can be 
sorted out, the net price of each article noted on the 
card and the totals figured accordingly. 

In the matter of such small articles as machine screws, 
I believe that weighing is considerably quicker and just 
as accurate as counting and for large sizes in merchants’ 
iron or steel or even composition, measuring and figuring 
the bulk is cheaper than pulling out all the pieces and 
weighing them. 

THe Cost or Carryine Stock 


The question of how much must be added to your in- 
ventory to cover the carrying cost is always debatable. 
Even when a figure is settled on it is hard to know just 
what is a fair element of time to use in calculation. It is 
self-evident that if 600 ft. of 2-in. pipe has been carried 
for one year and it was bought at 60 off, if a sale were 
made interest would have to be added to its actual cost 
to see the net profits of the transaction. 
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Then, again, there is always more or less discussion as 
to the real value of what is in a storeroom, whether it is 
such articles as I have mentioned or a higher class of 
goods in the shape of taps, reamers, milling cutters and 
the like. It is perfectly easy to know just what they 
have cost you, but the question is: “What are they worth 
to the company?” If it is a going concern, using the 
articles daily, the value is different to that if the concern 
is closing out its business and proposes to dispose of its 
stock. 

A bank asked to loan money would look over the state- 
ment of raw-material stock on hand and might be satis- 
fied to loan, on account of it, a certain amount, based on 
the inventory value, but is it in reality an asset on which 
the bank could realize more than a small portion of the 
recorded value? Those who have seen stock disposed of 
at what is called private sale or even public auction will 
at once admit that between the inventoried value and the 
salable value there is a wide margin. Few, if any, con- 
cerns have the nerve, or perhaps we might say the hon- 
esty, to put this fact before bank officials, but I believe if 
a borrower did, his credit with his bank would stand 
higher. 


CREATING A SINKING FUND 


When the machinery or the machine tools and the 
small tools in use are all inventoried, there is universally 
a certain amount written off their value to get what is 
called a sound value of the plant, and the company gener- 
ally considers this act one of great virtue. They have 
written off 10 per cent. they say, for depreciation. Just 
why this act is looked upon with so much satisfaction by 
many manufacturers it is hard to say, but where a seri- 
ous blunder is made by them is in not putting the 
amount written off, in good, solid money, into a sinking 
fund to be used for the renewal of the tools when they 
become obsolete or worn out. 

On this particular point people seem perfectly willing 
to fool themselves. A concern I have in mind paid divi- 
dends for 23 years, had a high credit and believed they 
were making money. They did make money or they could 
not have paid their dividends. At the end of that time, 
through the death of the members who held large blocks 
of stock, it was decided to reorganize; but what were they 
to reorganize on? They said on their reputation of 23 
years’ successful business, their wide acquaintance and 
excellent products. This sounds reasonable enough, but 
during the 23 years hundreds of people who knew them 
and had done business with them had died, and other 
people had taken their places who did not know the con- 
cern as did those who had departed this life; these people 
drifted off and got prices from and actually did business 
with other concerns, which had sprung up and perhaps 
made equally good goods of some more modern design. 
When this matter was looked into, it showed the unlooked 
for fact that they had actually fewer customers than they 
had 6 or 10 years before. 

The worst of all was, while some new machinery had 
been installed, that the greater part of it was antiquated, 
although in good repair, and while they had written off 
their 10 per cent. every year, that 10 per cent. was noth- 
ing but ink marks on a book, instead of being available 
capital with which to replenish their plant. This con- 
cern was totally unable to raise the capital needed and 
the entire works were sold at less than one-tenth of what 
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the directors and those interested supposed they were 
worth. 

I would make these suggestions to those who are about 
to inventory their stock. Throw out every ounce of dead 
or debatable-value stock and get the junk man to buy 
it. Value the remaining stock at 50 per cent. of that 
which the inventory shows and above all actually set aside 
in the bank whatever amount of depreciation is set upon 
tools, rather than pay the expected dividends ; the time is 
surely coming when the conditions above referred to will 
arrive if this is not done. 

& 


Catalogs for Shop Use 


By L. G. Sresprns 


In considering the publication of a new catalog every 
manufacturer of machinery or tools should carefully take 
into account the extent to which the catalog ig to be 
used in the shop as a reference book. Such use is hard 
on the ordinary catalog, and in a little while it is badly 
dilapidated and its usefulness practically gone. 

To guard against this, and to insure as long life as 
possible, the catalog should be constructed of the strong- 
est material possible, both as regards the paper on which 
it is printed, and the method of binding. 

While a catalog printed on colored paper may not be 
quite as attractive looking as one printed on a white 
paper, yet for shop use the colored paper is best; a tough 
bond paper of a buff or dull-yellow color, of a little more 
than medium weight, being about the most desirable. 

For the covers a stiff board is best, as when the covers 
are flexible, the shop men are inclined to roll the book 
up, and this is hard on it. 

The catalogs should be indexed so that desired infor- 
mation may be quickly obtained, and they should con- 
tain explicit instructions as to the proper specifications 
for repair parts. 

As most manufacturers know, the correct filling of or- 
ders for repair parts is one of the chief difficulties which 
they experience. Many times, orders are received which 
are not clear, and it is necessary in such cases to write 
for more definite information, thus causing delays which 
are annoying, and probably costly to the customer. To 
secure full and complete information about repair parts 
so that customers may clearly order such parts, should 
be one of the most important functions of the shop cat- 
alog. Some manufacturers seem to regard the catalog 
simply as a selling medium, whereas it should be a potent 
factor in the creation and maintenance of satisfactory 
service. 

About the best way to clearly show a user the parts 
of a machine or tool is to show a picture with each part 
numbered, and on the opposite page give the names cor- 
responding to the parts. This is a simple and effective 
method. 

I believe these ideas are worthy of the consideration of 
every manufacturer, and if followed out, will result in 
good to both the user and the maker. 

x 


As direct influence of an editorial recently published in 
these columns on the subject of industrial service, an In- 
dustrial Safety Conference was arranged and held in the 
University of Nevada, Reno, Nevada. The program incor- 
porated several important industrial subjects and there was 
active participation by representatives of the labor and 
practically all of the industrial organizations in the district, 
as well as codperation on the part of the state government. 
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NEW PUBLICATIONS 











By E. Treiber. One hundred and 
pages; 51 illustrations; indexed; 
D. Van Nostrand & Co., New 


FOUNDRY MACHINERY. 
thirty-nine 4%x7%-in. 
cloth bound. Price, $1.25 
York City. 

This is Vol. VII in The Broadway Series of Engineering 
Handbooks. It has been translated and revised from the 
German and adapted to British practice by Charles Salter. 
There are nine chapters with these titles: Machines for the 
Preparatory Treatment of Molding Material; Molding Ma- 
chines; Simple Lift-Up Machines; Molding Presses; Jig Mold- 
ing Machines and Allied Types; Special Molding Machines; 
Core Molding Machines; Pneumatic Rammers; Fettling Ma- 
chines. In addition there is an appendix covering hoisting 
and conveying appliances. 

The text matter is clearly and simply written, and the 
illustrations show modern types of machines. Yet from its 
German origin and the retreatment necessary to adapt it to 
British conditions, it is not as closely applicable to American 
foundry practice as the practical reader might wish. The 
matter and form of presenting are rather that of the gen- 


eral technical book, than the American engineering hand- 

book, which is a very definite thing. 

FOREIGN WEIGHTS, MEASURES AND MONEY. By J. J. 
Macfarlane. Fifty-nine 6x9-in. pages; paper covered. 


The Foreign Trade Bureau of the Philadelphia Commer- 

cial Museum. 

These conversion tables are intended for the manufact- 
urer and merchant entering foreign trade, where there is 
such a wide diversity of weights, measures and money. It 
opens by outlining the metric system and giving conversion 
tables with the United States and British weights and meas- 
Four pages are then devoted to weights and measures 


ures. 
of foreign countries, giving the name of the unit, where it 
is used, and the United States equivalent. Seventeen pages 
are devoted to foreign moneys, including a very complete 


table of the value of those moneys in United States units. 
Twenty-four pages are devoted to conversion tables of 
United states prices in weights and measures into the cor- 
responding foreign units. The final two pages are devoted 
to foreign currency signs and abbreviations. The informa- 
tion in this pamphlet is unusually well selected and com- 
piled to meet the need of the foreign buyer or shipper. 


THE MECHANICAL WORLD POCKET DIARY AND YEAR 
BOOK FOR 1914. Three hundred and eighty-eight 4x6- 
in. pages; 82 illustrations; indexed. Price, 25 cents. Nor- 
man Remington & Co., Baltimore, Md. 


THE CR AMSG AS. WORLD ELECTRICAL POCKET BOOK 
FOR 1914. Two hundred and ninety-six 4x6-in. pages; 
128 illustrations; indexed; cloth bound. Price, 25 cents. 


Norman Remington & Co., Baltimore, Md. 

The 1914 editions of these well known pocket books are 
in keeping with the excellence and low cost of those of 
the years before. The matter in the Mechanical Year Book 
has been increased by rewriting the section on steam tur- 
bines, adding a new section on the use of the miller and gear 
cutter, and fresh material on grinding. New tables include 
the dimensions of keys, hydraulic packing, copper expansion 
joints, the weight of octagonal iron and steel, weights of 
finished nuts, setscrews, and the like. 

The Electrical Pocket Book has been expanded by adding 
new sections on telephones, electrical equipment of ships, 
lifting magnets, dry batteries, sparking distances of air, and 
burglar alarms. The section on electricity in coal mines has 
been rewritten, and the matter on transmission conductors 
and cables rearranged and extended. Other sections have 
been extensively revised, and in all some 30 additional illus- 
trations have been introduced. 


PRACTICAL PATTERN MAKING. By F. W. Barrows. 
hundred and forty-seven 4%x7%-in. pages; 170 
trations; indexed; cloth bound. rice, $2. 
W. Henley Publishing Co., New York City. 


The second edition of this well known book on pattern 
making shows considerable revision. Material formerly in- 
cluded has been omitted, and subjects not formerly treated 
of in detail are given considerable space. Among the latter 
can be mentioned the descriptions of the use of such common 
pattern-making machine tools as the lathe, circular saw and 
band saw. Also, methods of making and adapting patterns 
to molding machines, including stripping plates, stool plates, 
rapping plates, and vibrator work. 

A number of simple everyday rules are given for lessen- 
ing the cost of the patterns, a system of cost keeping, meth- 
ods of marking patterns and core boxes; methods of keeping 
a cross-index record and of storing patterns are included. 
The book closes with an outline of a method for inventorying 
and valuing patterns. 


Three 
illus- 
The Norman 
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INVESTIGATING AN INDUSTRY. By William Kent. One 
hundred and twenty-six 4%x7%-in. pages. Cloth bound. 
Price, $1. John Wiley & Sons, Inc., New York City. 


This book outlines a scientific diagnosis of the diseases 
of management, and is a reprint with slight alterations of 
a series of articles published in “Industrial Engineering” 
during 1913. It relates to the application of the principles 
of scientific management to industrial problems, laying par- 
ticular emphasis upon those of distribution and selling. 
There are nine chapters with these headings: General 
Considerations; A Business Diagnostician; the Diagnosis; 
the Factory, Accounting and Sales Departments; the Doctor’s 
Preliminary Report; the Salesmen’s Conferences; the Doctor’s 
Opinions and Recommendations; Proposed Reorganization of 
the Board of Directors; Duties of the Functional Committee 
of the Board of Directors. An appendix treats of “The Leak 
Hunter” and “Locating an Industry.” 

The style is somewhat unusual for a technical book in 
that much of it purports to be quoted from the statements, 
questions and reports of the management doctor. It is a 
readable book and is liberally sprinkled with pertinent, apt 
quotations. 


cs 
A. S. M. E. Monthly Meeting 


The February monthly meeting of the American So- 
ciety of Mechanical Engineers, to be held on the evening 
of Feb. 10, will be devoted to the presentation of a paper 
dealing with important improvements in the braking of 
heavy passenger trains. 





PERSONALS 











Charles Wirt, president, Wirt Co., Philadelphia, Penn., 
sailed on Jan. 31 for a two-months’ European business trip. 

DeWitt Page, for several years associated with the New 
Departure Manufacturing Co., Bristol, Conn., has been ap- 
pointed general manager. 

G. S. Townsend, representing Alfred Herbert, Ltd., Cov- 
entry, England, arrived in New York on Jan. 25 and expects 
to remain in this country for a period of six months or more. 


Henry L. Gantt delivered an illustrated lecture on the 
subject of “Training Men,” before the Yale branch of the 
American Seciety of Mechanical Engineers on the evening of 
Jan. 21. 


Walter Knapp, formerly assistant shop superintendent of 
the machinery division of the Philadelphia Navy Yard, has 
accepted the position of night super‘ntendent of No. 6 ma- 
chine shop, Bethlehem Steel Co., Bethlehem, Penn. 


Cc. V. Scott, for a number of years in charge of the harden- 
ing department of the Rock Island Arsenal, has resigned in 
order to devote all of his time to his business of steel treat- 
ment and furnace manufacture in Davenport, Iowa. 


D. McCall White, who was formerly associated with the 
designs of the Daimler Motor Co., Coventry, England, and 
more recently works manager of its plant in Naples, Italy, 
has resigned his position as works manager of the Crossley 
Works Co., Manchester, Eng., and is now on his way to this 
country. He will make his headquarters for the time being 
at the Society of Automobile Engineers. 





OBITUARY 








John C. Kelly, 
of the National Meter Co 
in that city on Jan. 24. 


Charles H. Corbett, vice-president of the Continental Iron 


founder, and for the past 44 years president 
. Brooklyn, N. Y., died at his home 


Works, Brooklyn, N. Y., died on Jan. 14. Early in life Mr. 
Corbett had been engaged on the designs of the famous 
“Monitor.” 

Neil W. Snow, president and general manager of the De- 


troit Twist Drill Co., Detroit, Mich., died suddenly on Jan. 22. 
Prior to taking up a business Mr. Snow had won fame as an 
all-round athlete. He was but 34 years old. 

William Cooper, director of buildings and equipment of the 
East Pittsburgh Works of the Westinghouse Electric & Man- 
ufacturing Co., died on Jan. 23, aged 52 years. Mr. Cooper 


had been engaged in mechanical work for over 27 years and 
had achieved success in the railroad and other mechanical 
manufacturing lines. 

















~~ 
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A Lighter Type of Cincinnati 
Boring Mill 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—A boring mill is shown of a lighter type 
than those previously built by the same firm. The not- 
able features are centralized and convenient control, com- 
plete guarding, lengthened and consequently stiffened 
housing, double table-pinion bearings and chilled table 
track. The latter is a notable departure in the construc- 
tion of this type of machine. 
& 
The boring mill illustrated by the engravings is one 
of a line of machines built in 6-, 7- and 8-ft. sizes by the 
Cincinnati Planer Co., Cincinnati, Ohio. These new bor- 


The cross-rail is unusually wide and is clamped both on 
the inside and outside of the housing faces. The saddles 
are carried on long, narrow guides; this eliminates all 
tilting action and greatly lessens the strain on the feed- 
ing mechanism. The locking of the saddle to the cross- 
rail is done by means of a special guide in between the 
two bearing guides to which the saddles are gibbed, and 
may be securely clamped at any point. A sensitive adjust- 
ment handle is provided for each head so that the tools 
may be brought rapidly as close to the work as is safe 
and then given the final adjustment previous to throw- 
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Fie. 1. Liguter Type or CINCINNATI BorinG MILL 


ing mills differ radically from the larger sizes built by 
this company, though there are a few points of similarity. 
They have been designed especially to meet requirements 
for a lighter mill than their original line. 

The most noticeable change in the framework of the 
machine, as shown in Fig. 1, is the fact that the housings 
are carried to the bottom of the bed, in a manner similar 
to their planer construction, and are located by two large 
tongues, in addition to which they are doweled and bolted 
to the bed. At the top, these housings are tied together 
by a large box arch. This is closed at the sides, and open 
on the ends where it is fastened to the housings. 


ing in the feed by means of this handle. By using these 
handles the operator is saved the necessity of going to 
the end of the rail for his final setting. This not only 
saves him a number of steps, but also enables him to be 
directly over the work and see exactly what he is doing. 
The absence of the usual large handwheel in front of the 


saddles will also be noted. 
Freep AND Raprp Power TRAVERSE 


The feed, rapid power traverse, and the power for 
elevating the cross-rail are taken from the main drive at 
the bottom of the mill. The crank handle A at the front 
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of the feed box, operates a tumbler quadrant on a shaft 
carrying a set of gears. These gears mesh into a cone of 
gears for the feed changes. The small handle B at the 
front of the box is used to reverse the feed. The lever C 
directly under the cross-rail, is used for engaging either 
the horizontal or vertical feeds of the head. This is done 
by swinging the lever either to the right or left. The lever 
D nearest the housing, is adjustable for height and op- 
erates either the rapid feed, or rapid power traverse. 
Feed interference of any kind is impossible, as a simple 
movement of this lever automatically disengages the feed 
and throws in the rapid power traverse. It will be 
noted that the two latter levers are duplicated on the left 
side of the mill for the other head. They are, however, 
entirely independent of their mates. 

The mill is also arranged for thread cutting. This is 
accomplished .by changing a small handle at the end of 
the rail, from left to right. This operates a clutch which 
engages either the thread cutting, or the feed train back 
of the rail. 

The side rear view of the mill shown in Fig. 2, to- 


gether with the previous view, gives a good idea of the 
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Tue TABLE AND DrIve 


The arrangement of the table drive, gearing and speed- 
shift levers is shown in Fig. 4. The table is driven by 
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Fie. 3. GEARING ON THE END AND Back or RaIL 
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means of a planed bevel gear and a 
hardened pinion, submerged in oil. 
There is a bearing in the bed on each 
end of the pinion. This eliminates all 
overhang and consequent vibration or 
binding. The table spindle is of am- 
ple length and large diameter. It re- 
volves in bronze bushings fitted into 
the bed. An oil bath is provided for 
the spindle bearings; this is replen- 
ished by a large pipe from the outside 
of the bed. The table itself revolves 
on an angular chilled track which is 
fitted into the bed, and has large cham- 
bers for oil. These are filled from the 
outside and the oil is carried to the 
bearing surfaces by means of felt pads 
placed in openings at frequent inter- 
vals around the track. 


Drivinc-GeAar Set 


The set of driving gears is of the se- 
lective, sliding type, providing 12 table 
speeds. The speed changes are accom- 
plished by means of three levers shown 
at the left in Fig. 4. These have a 
positive locking device, making it im- 
possible to shift any of the gears with- 
out first automatically disengaging 
the driving clutch. The starting and 
stopping clutch and also the brake for 
quickly stopping the table are on the 
first drive shaft and are operated from 








Fig. 2. 


general construction of the machine, and the way the 
necessary levers and parts are duplicated on each side, 
for convenience and the proper working of the mechan- 
ism. All the guards are shown in place in this view, but 
in Fig. 3 they have been removed to show the gearing on 
the end and back of the rail. 


LerT-Sipe Rear View or Borine MILL 


the front of the mill, by means of the 
crank handles referred to in the first 
engraving. To assist in meshing 
while shifting the speed gears, an additional clutch lever 
is placed at A, which the operator may work with his 
right hand, as he shifts the change levers with his left. 
As the brake is integral with the driving clutch on the 
first drive shaft, and does not act directly on the table 
as usual, a constant braking value is obtained. 
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As the use of chilled table tracks is unusual in a ma- 
chine of this type, the method of setting these into the 
table and bed is shown in Fig, 5. This engraving also 
shows the double-pinion bearings, previously referred to. 
The table-spindle spiral oil groove is also plainly indi- 
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ft. 2 in.; height under tool holder, 4 ft. 8 in.; travel of 
tool bar, 38 in.; diameter of table, 6 ft .8 in.; depth of 
table, 7 in. ; number of teeth in table pinion, 20 ; diametra| 
pitch of teeth, 24%; face of gear, 5 in.; diameter of upper 


spindle, 12 in. ; face of housings, 10 in.; length of housing 
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Fic. 4. TABLE 
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Fic. 5. SHOWING CHILLED 
cated. As will be observed, this is so made as to carry oil 
upward from the bottom as it revolves, 


PRINCIPAL DIMENSIONS AND SPEEDS 


The principal dimensions of the 7-ft. standard pattern 
mill are about midway between those for the 6- and 8-ft. 
patterns. The capacity of swing, of the 7-ft. mill, is 7 





TRACK 


BEARING 


AND PINION 


base, 60 in.; depth of rail, 24 in.; saddle bearing on rail, 
26 in.; number of feeds, 10; range of feeds, 5 to % in.; 
range of table speeds for constant-speed motor drive, 1.6 
to 30 r.p.M. ; size of motor required, 20 hp. ; speed of mo- 
tor, 900 r.p.m.; weight, 50,000 lb. As mentioned, the 
dimensions of the other two sizes are in direct propor- 
tion. 
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The Shaper as a Manufacturing 

Machine 

By 8. R. STONE 
One of the most noteworthy tendencies in metal- 
working is the rise of the shaper as a manufacturing tool 
for the production of work in large quantities. Formerly 
little regarded, except as an auxiliary machine to be used 
for a comparatively limited number of purposes, it is 
coming to be considered an invaluable adjunct in many 
large plants where automatic or semi-automatic opera- 
tion has been extensively introduced. An example of this 
is the manufacture of heavy hardware, including build- 
ers’ hardware, and of metal appliances and furniture of 











Draw SHAPER FacING ENGINE BEARING 


all kinds for use in offices, public buildings and fac- 
tories. The automobile industry has taken it up, and it 
is being used largely by makers of agricultural imple- 
ments, contractors’ outfits, miners’, roadmakers’ and 
other laborers’ tools, gasoline engines, pumps, shafting, 
small motors and electrical devices, textile machinery, 
sewing machines, printing presses, creamery, bottling and 
canning equipment, and a varied line of apparatus for 
light manufacturing of diverse sorts. At the same time 
it has assumed a place of greater importance in the 
ordinary work of a machine shop; but numerically the 
fields above indicated offer the largest opportunity for 
expansion. The specialization brought about in the use 
of the shaper by modern efficiency methods is nothing 
less than remarkable. One installation recently observed 
by me consisted of a long line of shapers used exclusively 
on die work in the plant of a hardware-manufacturing 
company. 
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The introduction of the vertical type of shaper, with 
its swiveling ram head, tilting ram and various uni- 
versal features, has also materiaily augmented the field 
of service in which shapers can be profitably used. It 
gives facilities for operations not formerly considered 
in connection with this machine, including such diffi- 
cult work as machining convex and concave surfaces and 
working out complicated die clearances. Slotting, within 
its vertical range, can also be done to advantage. 

In the production of massive machinery, as contrasted 
with the light work mentioned above, the portable draw 
shaper, which can be picked up by a crane and set down 
in any position relative to the casting, even inside a 
heavy gas engine or rolling-mill engine frame, has come 
to perform an important function, particularly as such 
a tool usually carries boring, drilling, milling and other 
attachments. With it the machinist is enabled to get 
at places on a heavy casting, or one of complicated or 
unusual shape, which are inaccessible to an ordinary tool. 
It is also convenient for work not ordinarily thought 
of as difficult, as in facing off the straight interior sur- 
faces of large bearings. The only other alternative in 
many cases is the use of a special rig, or pneumatic tools 
in the hands of skilled workmen. With the attachments 
mentioned, typical operations are cutting out pockets 
under the bed of an extremely large gas engine, cutting 
slots in an interior cylindrical surface beyond the range 
of any other tool, finishing off a single casting of too 
great length, height and eccentric lines to be worked up- 
on by a planer, machining bosses or other exterior or in- 
terior projections of huge pieces which would be inac- 
cessible except to hand tools, facing the inner edges of 
the round column frames and extension shaft bearings 
of heavy vertical power, reciprocating pumping or screw 
pump engines, boring concentric segments on the same 
large casting and other service of a similar character, 
together with the necessary boring, drilling and milling 
in these or adjacent positions. This machine is no longer 
a novelty, but its use is being extended, and the idea has 
been suggestive of similar designs for other tools. 

It will be seen, therefore, that the shaper, considering 
the limits imposed by its reciprocating motion, has come 
to have a wide range of service. Between the extremes 
mentioned, however, there are undoubtedly further op- 
portunities that have not been realized. 

& 


The growing use of high-speed steel, which might also be 
referred to as high-cost steel, is having its effect on the dis- 
position of tool scrap in many places. The amount of the 
scrap is larger in proportion to the first cost than might be 
supposed; a large railway shop which has kept close account 
of this finds it to be about 40 per cent. of the original amount 
purchased, or $2000 on an original purchase of $5000. As 
with most users of large and heavy cutting tools the entire 
tool is made of the high-speed steel, forged out in the same 
way as the old carbon tool. Where the tool holder and the 
cutting point are used, the amount invested in the high-speed 
steel itself is considerably less. The practice of this railway 
is to have the scrap sorted and classified as to grade, this 
being accomplished by the markings on the tool shank. When 
a sufficient quantity has accumulated, it goes to the black- 
smith shop and is worked over under a 1200-lb. hammer by 
an experienced steel worker. In this way something ove: 
80 per cent. of the scrap is successfully reclaimed at a cost 
of about 5c. per lb. In other shops, where high-speed drills 
and reamers are used extensively, they are reclaimed in a 
similar way, being drawn out into the proper sizes and shapes 
for lathe tools and similar work. This is a subject which 
does not seem to have received as much attention in the ma- 
chine-building field as the investment warrants, although it 
is quite possible that more has been done than is generally 
known. 
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A Production System for a Variety 
of Work--IT 


By Henry W. JoHNsON* 


SYNOPSIS—A simple but complete scheduling board 
which shows the progress of all work in the plant; the 
use of “Delay” tickets to show when and why work ts 
not up to schedule; starting and finishing slips, travelers 
with the work and final inspection. In spite of the de- 
tail, a chief clerk and six assistants handled the whole 
system satisfactorily. 


es 
The tickets when written were placed in slits on 
scheduling boards, one of which is shown in Fig. 33 


and a group in Fig. 32. Each board contained 24 col- 


umns of slits and each column contained 96 slits. The 
slits were about sy in. wide and about 1 in. long. Each 


column represented one machine tool, the number and 
character of which were noted on a small card at the 
bottom of the column. 

The lines of slits running crossways of the board rep- 
resented days of the month, each line of slits a certain 
day on each of the 24 machine tools, the whole board 
covering a period of three months. A black line was 
painted along every seventh line of slits, effectually divid- 
ing the board into weeks. ‘The sample ticket previously 
shown would, therefore, be placed in a column represent- 
ing the proper type of gear-cutting machine and in the 
line of slits representing Oct. 3. If the estimated time 


for the job rated on the ticket should be more than one 
day, blank tickets equal to the number of days above one 
were inserted in slits following the main or job ticket. 
These blank tickets, shown in Fig. 19, were of the same 
color as the job ticket but shorter, projecting above the 
only 


board about 4% in., whereas the job tickets 


the amount of work ahead of each tool for the next three 
months, the spaces or days where additional work could 
be inserted without interfering with work in hand and 
promises already made; the tools and correspondingly 
the jobs which were lagging behind or forging ahead of 
the schedule as planned. The figures just in front of 
the job tickets represented, if red, the day the job was 
received at the machine and ready to be worked on; if 
black, the day work was commenced on the job. These 
figures were printed on tickets and, with the other sig- 
nals shown in Figs. 18 to 31, were placed in the same 
slits with the job tickets to which they referred and 
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TicKETs DENOTING VARIOUS STATES OF WorRK 








Fie. 32. A Group or ScHEDULING BOoARDs 


showed 34 in. When the job was of less than a 
day’s duration the job ticket was often placed in the 
same slit with one or more others representing short 
jobs. 

Tools of similar character were grouped together, for 
instance, the board shown in Fig. 33 represented the 
bevel-gear-cutting tools. This board showed at a glance 


*Formerly assistant superintendent of the Providence En- 
gineering Works. 


Fie. 33. BoArp ror One Ser or Toots 


could be used over and over again. A long thin stick 
placed across the board along the line representing the 
current day, and advanced each day, emphasized the work 
which lagged and that which was progressing properly. 
KEEPING Postep EAsILy 

To keep accurately in touch with the movement of 
all work in the shop the superintendent needed only to 
walk down the line of boards once or twice a day and 
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read the story there told. If he wanted more information 
about a certain job, a ticket, such as shown in Fig. 26, 
was placed by him in front of the job ticket and a de- 
tailed report was on his desk an hour later. It was not 
necessary for the superintendent to take a subordinate’s 
word as to whether a job was progressing according to 
schedule or not, nor to spend his own valuable time in 
going over the details. 

Similarly the chief clerk of the scheduling department 
found it a not difficult matter to schedule all the work 
and to follow its progress in detail through the shop. His 
trips down the line of boards were more frequent and 
his examination of the condition of the work more 
minute than that of the superintendent. He carried with 
him two pads, one printed as shown in Fig. 34 and 
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Order No. Job No. Serial No. Let No. 
Oper. No. Class of Work Sect. of Shop Machine No. 
DR ttediekanes cs0 ae datelee skews 
We think that the above job due to have been started 
Didvicduvedtscedevémaeensiseeewee has.been ready to work on 
PUB cv cccvossecvnces days. If there was any reason why this work 
could not be started, other than work ahead, a Delayed slip should 
have been sent in. Please give this work your attention, advise on 
back of this slip what is delaying you and when you expect to start, 
and return this slip to the 
SCHEDULING DEPT. 
Form 166—2500—5-29-11 
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Fic. 34. Form or Inqutry To FoREMAN 





Order No. | Job No. Serial No. | Lot No. 








Oper. No. | Class of ons Tamer: iw No. 








eee 

No Finish Slip has been received. 
If this job has been held up since starting a DELAYED slip should 
have been sent in. Please advise on back of this slip if job has been 
finished and if not when you expect it will be finished and return 
this slip to 


SCHEDULING DEPT. 
Form 166A—2M—10-9-11 
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ANOTHER INQuIRY Form 


Ia. 35. 
one as shown in Fig. 35. If a red date figure showed a 
job ready to be worked on, but no work being done on 
the machine tool on which it was scheduled, the form 
shown in Fig. 34 was filled out and sent to the fore- 
man. If a black date figure showed a job to have been 
started and not finished, but which should have been 
finished according to the estimated time, the form shown 
in Fig. 35 was filled out and sent to the foreman. The 
“delayed slip” referred to in both of these forms is 
shown in Fig. 36. It should have been sent in by the 
foreman as soon as he found it impossible to do the 
job as scheduled. 
KEEPING TO SCHEDULE 
As soon as the foremen found that the scheduling 
department knew at once whether they were working to 
schedule or not and that the number of notices it was 


necessary to send them ccunted against them, the “de- 
layed slips” were sent in promptly and the number of 
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notices sent out reduced to only a few each day. These 
“delayed slips” showed causes, as “machine broken down, 
man out, work cannot be made to drawing, material 
poor,” just such items as a superintendent should give 
his first attention to, to get the best work from his shop. 
As soon as received in the. scheduling department the 
substance of the “delayed slip” was noted on a signal 
ticket, as shown in Fig. 24, and this ticket was placed 





ORDER NO 408 NO. SERIAL NO. LOT NO. 





OPER NO CLASS OF WORK SECT. OF SHOP MACHINE NO. 














THIS JOB IS BEING DELAYED BECAUSE 


| ee _ 
Porm .112 
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Fie. 36. “Detay” ExpLANATION ForM 


MACHINE 


LOT | oPeR.| PCS. | SECT. 


ORDER SERIAL 
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Fie. 37. Form ror ReQuisITion OF MATERIAL 


in front of the job ticket on the board. The “delayed 
slip” was then sent to the superintendent’s office for 
investigation and, in case of serious delay, later returned 
io the scheduling department with directions as to what 
to do. 

Written notices were sent to the foremen at least once 
a week, generally twice a week, giving in order a list of 
the work to be done on the tools in their department. In 
doing this it was found best to group similar machines, 
for instance, ten 20-in. engine lathes in one department 
would be considered as one group and jobs assigned to 
the group and not to the individual machines. The fore- 
men were encouraged to come frequently to the schedul- 
ing department and look over the work ahead of their 
machines with the chief scheduling clerk. They ap- 
preciated the ease with which they could thus get a 
comprehensive view of the work in their department and 
came frequently without being urged. 


An EXAMPLE SHOWS THE PLAN 


To give a clear explanation of the method of getting 
information regarding jobs to and from the shop, we 
will follow through one example. Assume that 500 
spur gears of one kind were to be finished complete from 
forgings. For convenience in handling, these were di- 
vided into 10 lots of 50 each and a job ticket was written 
for each operation on each lot and all properly placed on 
the scheduling board as before explained. Before each 
ticket representing the first operation was placed a sig- 
nal ticket with a black ball, see Fig. 27, indicating that 
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an order for rough forgings must be issued to the store- 
house before this operation could be performed. In 
front of these again were placed red signal tickets, such 
as Fig. 25, indicating that forgings kad not been re- 
ceived by the storehouse from the forge company. As 
forgings were received, the red signals were withdrawn. 

Two or three days before the machine, on which the 
first operation was scheduled, was ready for the forgings, 
the chief scheduling clerk placed red-ball signal tickets, 
shown in Fig. 22, before the black material signal tickets 
on as many lots of the gears as he thought it best to 
send into the shop at once, in this case three. He then 
inserted daily additional red-ball signal tickets as forg- 
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were filled out by the scheduling department before is- 
suing. 

The first section gave the necessary data as to what 
the piece was and what was to be done to it and the 
third section gave the time allowances. This shop used 
a modification of the Halsey minimum-wage system. A 
limit working time and a limit rigging time were set 
for each operation and the workmen were given a 
premium of 8c. for each hour saved. The second sec- 
tion was filled out by the foreman’s clerk in the shop and 
gave data used by the cost department in figuring the 
workman’s premium. ‘The fourth section was filled in 
by the inspector after the job had been finished and in- 
spected. 


STARTING AND FINISHING SLIPs 


With each contract was sent a “started slip,” Fig. 39, 
and a “finished slip,” Fig. 40, filled out completely ex- 
cept for the date. As each operation was started and 
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Fie. 38. Contract ror FoREMEN 


ings were needed to keep the machines going, until all 
were in the shop. An assistant clerk made hourly trips 
down the line of scheduling boards and made a list of 
the job tickets with the red-ball signal in front of them 
on the form shown in Fig. 37. From this list requisi- 
tions for material were written, entered on the stock 
cards and sent to the storehouse. Requisitions or con- 
tracts of the form shown in Fig. 38, covering the first 
three operations to be performed on the gear, were also 
issued to the foremen in the shop who would have 
charge of these operations. It will be noted that the 


contract form is divided into four sections by three 
extra-heavy black lines. 


The first and third sections 
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Fic. 40. Frxisurine Sire 


later finished these slips were dated by the foreman’s 
clerk and dropped into the mail basket, from which they 
were collected several times a day by messenger. When a 
“started slip” was received in the scheduling department, 
a black date ticket, Fig. 20, was placed in front of the 
job ticket on the scheduling board, showing the date 
work was started. When the corresponding “finished 
slip” was received, the job ticket and black date ticket 
were removed from the board and a red date ticket was 
placed in front of the job ticket for the next operation, 
showing the date that job was ready to be worked on. 
It was here that the space at the bottom of the job 
ticket, “next operation,” proved helpful. After the job 
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tickets had been removed from the board it served as a 
tickler to indicate that it was time to send out the con- 
tract for the third operation ahead, it having been found 
advisable to keep that far ahead of the shop. Having 
thus performed its duty of starting the necessary clerical 
work for a succeeding operation, its value ended and it 
was destroyed. The signal tickets shown in Figs. 23, 
28, 29, 30, 31, were used for miscellaneous purposes and 
in the same manner as those which have been referred to 
above. 
A TRAVELER WITH THE WoRK 

Every lot of rough material sent into the snop to be 
worked on was accompanied by a “traveler,” such as 
shown in Fig. 41; the upper part of this corresponded 
to the work tag used in many factories to accompany the 
work. The lower part of the traveler was used to show 
the routing or path which the work should take through 
the shop and to keep a record of the number of pieces 
and what became of them. The two columns, “class of 
work” and “section of shop,” were needed because, owing 
to the arrangement of machine tools which existed, the 
same class of work, for instance, drilling, might be done 
in one of three different sections of the shop. All work 
was inspected at frequent intervals and the record of the 
number of pieces passed and rejected was filled in by 


the inspectors. By “diverted” was meant the pieces that 
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were sometimes transferred to another or new lot. It 
was frequently necessary to split a lot of a large number 
of pieces into two or more smaller lots to hasten the 
production. In this case the number of pieces taken from 
the original lot was noted under “diverted” and “to lot 
no.” and a “split traveler” was issued for each new lot 
formed. The original travelers were of buff color and 
the split travelers blue to make them easily distinguish- 
able. Both were printed alike. 

For rush work which was to be given precedence over 
everything else, a red traveler used, the front of 
which was similar to the regular traveler, the back being 
arranged as shown in Fig. 42, to keep track of every 
minute of time the work was in the shop. As the fore- 
men were required to sign the traveler on receiving it 
and on sending it ahead, it was an easy matter to cor- 
rectly place responsibility for delays and as a conse- 
quence delays were reduced to a minimum. To keep 
ihe travelers legible and clean they were kept in tin 
holders with a celluloid face. 


was 


MACHINIST 





Vol. 40, No. 7 


Passina Finau INSPECTION 


When all work on a lot had been finished and had 
passed final inspection it went with its traveler to the 
stock room. The traveler was O.K.’d by the stock keeper 
for quantity, if correct, and sent to the scheduling de- 
partment stock clerk. The latter entered on his stock 
cards the quantity received in stock and the quantity re- 
jected. The latter entry made it possible at all times, by 
balancing the cards, to make sure that the raw material 
on hand, or ordered, was sufficient to allow the proper 
number of pieces to be finished. 
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Fie, 42. “Rusw” Sip 

Such a description as this is apt to make a system 
appear far more complex and laborious than it actually 
is. ‘lhe work in the scheduling department was con- 
siderable and had to be accurate and might easily have 
proved more costly than the benetit warranted. It was 
found possible, however, to so divide and schedule the 
work in this department that each clerk was performing 
as nearly as possible at all times work commensurate 
with his ability and that a considerable part of the work 
could be performed by inexperienced men or boys. It 
would not be practicable here to describe the many 
little kinks used to save time, suflice to say that the work 
of the scheduling department, including writing the 
job tickets, scheduling them on the boards, writing of 
contracts for the foremen, issuing of working instructions 
to the foremen, messenger service in shop, chasing down 
special troubles and delays in the shop, and keeping the 
scheduling uptodate as to signals for dates 
started, finished, and special conditions, was performed 
by one chief clerk and six assistants at a total wage of 
$90 per week. 


boards 
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Effect of Copper Plating on 
Strength of LocK Washers 


By H. 


A few years ago I was engaged in building apparatus 
for which large numbers of lock washers were used. No 
trouble had occurred until we began copper plating the 
washers, when over 50 per cent. of them broke when the 
nuts were drawn down. 

For several weeks we were at a loss to account for the 
breakage, but finally discovered that it was due to dis- 
solved hydrogen taken up by the steel from the plating 
bath. 

We found that this hydrogen could be easily driven off 
and the metal restored to its original condition, by heat- 
ing the washers for several hours in a furnace at a mod- 
erate temperature, or by allowing them to stand ex- 
posed to the atmosphere for several months. 


1. ARNOLD 
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What Shall We Teach and 
How? 


By Joun R. GopFrrEY 


SYNOPSIS—Many boys start to work sooner than neces- 
sary because school does not interest them. This will 
probably be impossible in a few years, owing to an exten- 
sion of the compulsory school age to 16 years. The prob- 
lem of what shall be done to both interest and instruct 
during those years is a live one and must probably be 
answered by somewhat of a revolution in school methods. 
The boy we now let go his own way and call dull, will 
have to be handled in some more practical manner. But 
how? 

I’ve been talking a bit with some of my friends in the 
education game and, as usual, few of them agree with my 
notions. That is to be expected, of course. Still I’ve 
run across one or two who are actually teaching boys to 
be real mechanics, and whose experience bears out my 
own ideas along this line, so I’ve about decided that per- 
haps I’m not entirely unbalanced after all. 

Most teachers seem to agree that the time is coming— 
and before many years, too—when the school age will 
be 16 years instead of 14, as now. And when I ask them 
what they’re going to do with the boy of that age to help 
him get a good start in any old line he may go into, I get 
all sorts of answers—and none of them very satisfactory. 

One of the significant things, however, is the large 
number of boys who leave school before they are obliged 
to do so, because the studies do not interest them and 
because they like to feel a little of the coin of the realm 
between their fingers occasionally. But the chances are 
they could be held in spite of the latter temptation if the 
school courses were more flexible and the teachers a bit 
more human. 

The attempt to teach every boy or girl the same sub- 
jects, or even the same number of subjects, shows a woeful 
lack of understanding of the human mind on the part of 
those who ought to be at least on speaking terms with 
it. The orthodox idea of teaching is just as full of hell 
fire and damnation to most of the pupils as the orthodox 
church to its members. They can’t seem to get away 
from the creed that textbooks point the only way to sal- 
vation from total ignorance. 

Tue Bic Prospitem Is to Teacu ALL Boys 

Even in cities where schools have been established to 
teach real shop work, the “educator” seems to have got 
in his fine work along the book line. And books in too 
many cases are the yardstick used to measure up boys, in- 
stead of taking his work, or both. In one of these schools 
I was told that the boys who couldn’t get on with their 
books never amounted to anything, and there wasn’t 
much use wasting time on them. They’d only be laborers 
anyhow, and what’s the use? 

This attitude leaves the problem about where it is to- 
day, except that it extends the high school to cover me- 
chanics. Perhaps we should be thankful for even that, 
as it is a great advance over the days when college was the 


only goal. But even this extension restricts the school 


to the high-school boy and does not meet the big problem 
in any way. 


The big problem is the boy who will never go to school 
beyond the sixteenth year, either from lack of capacity or 
opportunity. For there are many boys who never would 
stand high in book knowledge and to whom it is often 
a waste of time as well as a discouragement. But many 
of these same boys will make splendid workmen who can 
be depended on to turn out first-class work and who are 
just as nevessary in the scheme of things as the engineer 
who can only plan new devices. 


Many Goop Mecuanics Dutt at Books 


The experience of one of the large apprentice-educa- 
tional systems bears out my belief that because a boy is 
dull at books it does not necessarily follow that he is 
lacking in the qualities which go to make a good mechanic. 
One case in particular is of interest in this connection. 

The course of study demands a certain amount of home 
work each month. And, following the old-time reverence 
for “rithmetic,” this was made a puzzler for some of the 
boys. One boy in particular, older than the rest, did not 
relish displaying his backwardness or incapacity before 
the class and did not bring the required lessons in arith- 
metic. According to the rules he was sent home until he 
did them. 

Then the foreman in whose department he was work- 
ing got busy and began making inquiries. For, while 
he should have been worthless in the shop because he 
could not assimilate fractions and squares and roots, it 
s¢ happened that he was a fine worker. In his third year 
he was the equal of many men in the shop on several dif- 
ferent machines, and the foreman wanted him, regardless 
of his home work or anything else. 

This and other similar cases in the same shop will prob- 
ably lead to a decided modification in the use of home 
work and the judging of any boy by his studies without 
carefully considering his work at the same time. 


READING DRAWINGS, AND SHop MATHEMATICS 


One of the weaknesses of such schools, especially in the 
days when they were more of an experiment than at pres- 
ent, was the large amount of time spent on mechanical 
drawings. This was probably largely because they were 
feeling their way and could get instructors in drawing 
more easily than in anything else. Then, too, they hardly 
knew what else to teach, except shop mathematics. | 

But the drawing can easily be overdone and can be 
very well confined to learning to read drawings and to 
make sketches which shall bear enough likeness to the 
object intended, to enable others to know what is meant 
by it. Many a big-fisted fellow makes poor work of hand- 
ling drawing instruments, but that does not prevent him 
from making an excellent blacksmith. And his advance- 
ment should depend far more on the blacksmithing than 
on the drawing. 

I have always been quite partial to shop mathematics, 
and believe they make it far easier in many cases to get 
the most out of one’s work. But I am learning that 
some men have not a mathematical brain, however acute 
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it may be in other directions, and that they have great 
difficulty in understanding figures. 


LEARNING How to Teacu Boys 


I have also learned that these same men may make ex- 
eellent mechanics and not merely operators. This has 
been shown many times, so that we must see the unfair- 
ness of holding a boy back in any way because of his fail- 
ure to grasp our particular hobby. Then, too, it is just 
possible that if we knew how to present the matter in some 
other way it would be made perfectly clear to him. For 
more depends on the teacher and the method of instruc- 
tion than we are often willing to admit. 

We have been too apt to decide that the boy who does 
not grasp our presentation of a problem must be dull 
and not worth bothering with. But the time is coming 
when we must hold a boy’s interest till he is 16, whether 
we want to or not; if we cannot, then we are probably 
using faulty and moth-eaten methods. And if we interest 
the boy we can teach him a lot, even without his knowing 
it, that he balks at now. For, granted that a boy has any 
inclination along mechanical lines, the interest aroused 
is a pretty sure indication of the kind of a teacher we 
have. 

I realize that it is a heap easier to criticize the other 
fellow than to outline the best course of study yourself. 
Probably there isn’t any best course just as there isn’t 
necessarily any one best way of doing a job, as I’ve been 
jumped on for saying. So I’m not going to try. 


SoME OF THE FUNDAMENTALS 


But if the job was put up to me and I had to do it, I'd 
look around the shop and see what there was in every- 
day work besides pulling the lever of a hand miller or 
some equally interesting operation. 

There are a lot of things which sound very prosaic and 
uninteresting, such as friction, pulleys, levers, wedges, 
gravity, etc., which the right man can work into a thriller 
for the average boy with the slightest taste for mechanics. 
What more interesting to a boy than to monkey with a 
block and tackle and watch the effect of adding different 
pulleys and of attaching the rope to the load, or to the 
support ? 

And what more valuable than this same “monkeying,” 
which the average educator might consider a waste of time 
—to prevent the false notions about “gaining power” that 
are behind most of the perpetual-motion bugs, and similar 
freakish designing of machines. 

Motion pictures of the right sort add a world of infor- 
mation on general topics, all of which help to interest and 
usually to instruct in decidedly useful ways. A decrepit 
automobile which can be bought for 7c. a pound or there- 
abouts, will do more to teach boys the true inwardness of 
the beast than a brand new one. And the boy who would- 
n’t soil his hands with a chipping hammer will lay on his 
back under the animal for hours to take down some ailing 
part and enjoy getting a chunk of oil in the eye doing it. 

Power enters into all machinery, and the story of its 
transmission for miles from a remote waterfall, the way it 
is done, how it can be changed from high to low tension, 
the burning of coal and the steam engine, can all be made 
to have a real grip on the average boy if the teacher is 
onto his job. 





MACHINIST 





Vol. 40, No. 7 


Tue History or INDUSTRY 


Then there is the history of industry—not a fairy tale 
compares with it for real heart interest if you kill the 
statistician, or make him sugar-coat his facts before at- 
tempting to administer them. 

And—but what’s the use? I'll be outlining something 
before I know it and making a target of myself for En- 
tropy and the other schoolmasters to shoot at. 

But whatever we may think, let us remember that the 
boy will be thrust upon us in the school till he is 16. That 
we must plan out a way to make the extra two years count 
for the boy. It will never do to try to train him for any 
special machine for we would be sure to have too many of 
one kind and too few of another. We would also be tying 
the boy to one machine from the start. Let us give him 
some underlying or fundamental principles which fit 
them all to some extent. He’ll be tied up to some one of 
them soon enough in any event. 

The technical school tries to give a student the funda- 
mentals so he can specialize afterward, because he is better 
in any line for having a speaking acquaintance with all 
the rest. He gets a notion of machine design, of steam 
engines, of hydraulics, of electricity, of gas engines, and 
the like. Like as not he goes to work for an agricultural 
machine builder or in an aéroplane factory. But his 
general knowledge of all the other lines of work help just 
the same. 


MAKING THE PEGs Fit tHE HOLeEs 


And so, even though it be little short of sacrilege to 
mention our boys, all boys of 14 to 16 in the same breath, 
the same general plan must prevail if we are to play the 
game fairly with them. And we are. We’ll make a lot 
of mistakes no matter how hard we try not to. But 
let’s get used to the idea that these two years are te be a 
sort of boiled-down college course so far as giving a broad 
foundation is concerned. That we are not to try to make 
real machinists, nor operators of any special kind. In- 
stead let us try to give them such teachings as will make 
it easier for each peg to find its right hole, or even to 
adapt itself to some other hole when there develops a 
necessity to do so. : 

And let us remember that all the failures must roost 
with the subjects, or the teachers, or both. The boys 
can be taught something decidedly useful in two years, 
if we but know the way. And failure must spur us on 
to find new methods which shall interest and instruct, 
even though they turn the present notions of school and 
schoolmasters upside down, as they probably will unti! we 
adjust ourselves to the new conditions. 


* 


The Bureau of Navigation reports 644 sailing, steam and 
unrigged vessels of 163,849 gross tons built in the United 
States and officially numbered during the six menths ended 
Dec. 31, 1913. Of these, 53 were steel steam vessels aggre- 
gating 93,224 gross tons. The total gross tonnage built 
during this period was practically the same as that for the 
corresponding period in 1912, when 791 vessels aggregat- 
ing 163,584 gross tons were built. The tonnage of steel steam 
vessels built during the last six months in 191%, however, 
was somewhat greater than that built in the last six months 
in 1912, the figures being 93,224 and 89,364, respectively. The 
tonnage of steel steamships built on the Atlantic coast dur- 
ing this period in 1913 was 16 per cent. greater-than in the 
same period in 1912, while on the Great Lakes there was a 
decrease of nearly 30 per cent. On the Pacific coast about 
the same tonnage of steel steamships was produced in the 
last six months of both 1912 and 1913. 
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Methods and Tools Used in the 
Mack Factory 


By Rospert MAwson 


SYNOPSIS—A boring operation in a multiple-spindle 
machine with a boring tool, the pilot of which has a spiral 
oil groove to provide a film of otl during the machining 
of the piece. A set of tools for machining the radius 
rod. Turning and facing the large flange ts performed 
in a drilling machine, several tools being in operation at 
once. Turning and facing tools for machining a knuckle 
forging. These tools are designed to take a good liberal 
cut, being well supported in the lathe turret. 
% 

The following is a continuation of a previous article 
discussing some of the tools and methods used at the In- 
ternational Motor Co., Mack Branch, Allentown, Penn. 


an angle plate B. The base C of the jig is fitted with a 
bushing to guide the lower end of the bar during the bor- 
ing operation. The bar, which is made with a spiral oil 
groove, is guided through a bushing in the flange D of the 
jig. The jig £ is used for facing and counterboring the 
casting after it has been bored, the bar used in this opera- 
tion being again piloted in a bushing in the base F of 
the jig. One of the finished castings is shown at G. 

The drill jig used for the front spring hanger is shown 
in Fig. 2. It is made with a swinging cover A, which 
allows for placing the casting in the jig. The casting 


rests with its finished surface B against the finished pad 
C in the jig. 


A lug £, fitted with a bushing, guides the 

















Fie. 1. Bortne Jack-SHArt BRACKET 
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Fies. 3, 4 AND 5. OPERATIONS ON THE Rapius Rop 


Fig. 1 shows the boring (in a Foote-Burt drilling ma- 
chine) of the jack-shaft brackets. The casting is lo- 
cated and held in a bushing A, its flange resting against 





drill when drilling the upper ear of the spring hanger. 
The screw F in the cover holds down the casting during 
the drilling operation. The jig is provided with feet on 
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the upper side, on which it rests when drilling from the 
lower surface. 


MACHINING THE Rapivus Rop 


The fixture and tools used for boring the radius rod are 
shown in Fig. 3. The casting is located in the fixture by 
the plug A, the taper surface of which centers in the 
eore B of the casting. The shank C fits into a hardened 
bushing in the fixture. The elamps D are then fastened 
down over the rod and the plug A removed. The hole B 
is next bored with the bar F and afterward reamed with 
the reamer F’, both tools being guided in the bushing of 
the fixture. 
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faces. Each tool may be adjusted independently after it 
has been found necessary to regrind. 

The drill jig used for drilling holes in the bosses is 
shown in Fig. 5. The casting is located on the plug A, 
which fits into the bored hole B. The two screws C, which 
operate V-blocks against the two bosses of the radius rod, 
are then screwed in, thus centering the casting. A U- 
washer is then placed over the radius rod and the screw 
in the plug A tightened down, thus holding the casting 
securely in position. In this jig the holes are drilled in 


the bosses, being afterward faced and sized. The tool for 
facing and sizing is shown at D. 
Fig. 


6 shows the jig used for drilling the hole for the 





Fic. 6. Drittine HoLe on Upper Enp or Rop 





Fic. 7. Dritt Jia ror Brake BAND 





Fie. 8. InpEx Jig ror Brake Banp 

Fig. 4 shows the fixture and tool used for boring and 
facing the recess in the radius rod. The casting is placed 
on the plug A, the side of it coming against the stop 
B. The head C is carried on the spindle of the drill press 
and guided on the plug A. The head is provided with 
four tools, one for turning the outside of the surface D, 
one for turning both sides and bottom of the groove E, 
and two for facing the tops of each of the flange sur- 


Fic. 9. MACHINING THE KNUCKLE 


rod in the boss A. The casting is located by the three- 
point bearing plug B, and the upper end centered by the 
V-block C. A U-washer, held over the rod, with the screw 
in the plug B, and the swing clamp D, holds the casting 
securely during the drilling operation. The hole is drilled, 
faced and afterward tapped in this jig. A slip bushing 
shown on top of the jig guides the tools for this pur- 
pose. 
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DRILLING THE BRAKE BAND 


The jig used for drilling the spring support holes in 
the brake band is shown in Fig. 7. The casting is lo- 
cated over the pins A and against a block B, which is op- 
erated by a tension spring, forcing the casting against 
the two pins A. The brake band is held in the jig by 
the strap C, a U-washer and nut providing a quick means 
of assembling. The jig is provided with four legs on 
which it rests and which are of sufficient length to en- 
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previous jig with a strap, U-washer and nut to enable 
quick assembly. Eleven different positions are provided 
in this jig, and two holes are drilled at each setting. 
The machining of the knuckle, in a Gisholt lathe, is 
shown in Fig. 9. The forging is held in the fixture A, 
being located by adjustable screws, other screws forcing 
In this operation the knuckle 
The box tool B turns 


the forging against them. 
is turned, faced and the thread cut. 
and forms the taper and straight part of the forging, the 




















Fic. 10. MACHINING A DIFFERENTIAL SPIDER 
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Fic. 12. Jig ror Gear-Sutrrenc Bett Crank 


JIGs GEAR-SHIFTING Parts 


Fig. 11. 


FOR 
tool being fitted with guide rollers. The cross-slide car- 
ries the tool for facing and turning the flange C. This 
form of tooling gives good results as the box tool is well 
supported in the turret, thus eliminating chatter during 
the machining operation. 


MACHINING THE DIFFERENTIAL SPIDER 


The jig used when machining the differential spiders 
is shown in Fig. 10. The forging is located by setting 
into four grooves A; the swing clamp B is then fastened 
down and the nut C, cup bushing, 
screwed down, holding the spider forging secure. In this 
jig the center hole is bored and reamed and the four 
arms are hollow milled by the hollow mills D, These mills 
are provided with a spiral groove on their piloted surface 
which carries a film of oil in the bushing during the hol- 
One of the finished spiders is 


which op?rates a 


low milling operations. 
shown at £. 


























Fie. 13. Jigs ror Bett CRANK AND ACCELERATOR BRACKET 


able the casting to clear the table during the drilling op- 
eration. 

Fig. 8 shows an index jig for drilling the rivet holes 
used for attaching the lining to the brake band. The jig 
is made with index holes in the plate A, as shown. This 
plate turns on the center plug B. There is an index pin 
in the jig base C at the rear, and the different positions 
are obtained by turning the plate A to bring the various 
bushings opposite this pin. The casting is held as in the 


Fic. 14. Jig ror Steertne Levers 


A shows the jig used for drilling the shift- 
The casting is located 


In Fig. 11, 
ing bracket for the transmission. 
by the block B, which rests between finished surfaces of 
the fork end. The base end fits against a finished surface 
C, the screw D forcing the casting into the block B and 
against the surface C. Slip bushings are provided to en- 
able the drilling and reaming of the fork-end holes before 
removing the casting from the jig. 

The jig £ is used for drilling the gear-shifting fork. 
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The forging is 1ocated by a half-round plug /’, against 
which the finished radius of the fork is forced by the 
V-block G@, operated by the wedge H. The screw bush- 
ing / is then screwed up against the boss of the forging 
to support it. The plug F is fitted with a U-washer 
and the screw J to enable quick assembling of the piece. 
A slip bushing K is provided to allow the fork forging to 
be drilled and reamed complete before removing from the 
jig. 

The jig used for drilling the gear-shifting bell crank 
is shown in Fig. 12. The boss of the casting is located 
by the cup bushings A and B, The screw C is then 
screwed up against the end of the ear D, thus centering 
it. The block # is made a sliding fit on the jig base, and 
screwing in the screw F’, which is fitted to a V-block, cen- 
ters this arm. The feature of this sliding block is that 
the bushing is always brought central with the ear, ad- 
justing itself to any discrepancy in the center distance of 


the ears. 


SomME Dritt JiGs 


g. 13, A 


5 


is used for drilling the accelera- 


In the jig, Fi 








Fie. 15. MACHINING THE BRAKE LEVER 

tor bracket. The casting is located longitudinally by the 
stop pins B, the screw bushing C forcing it against them. 
It is centered by the V-block D in the cover, which is fit- 
ted with tension springs to equalize any inaccuracies of 
the casting. The holt holes are drilled by using 
bushings in the cover, and holes in the bosses are drilled 
by the use of the bushings at the opposite end, feet being 


four 


provided on the jig for this latter operation. 

The jig F is used for drilling the gear-shifting bell 
The casting is located by the cup bushing F 
and G, the latter being adjustable. The arm of the piece 
is located in a V-block 7, thus bringing the bosses central! 
with the bushings. The slip bushing / is provided so that 
the bell crank may be drilled and reamed before removing 
from the jig. 

Fig. 14 shows the drill used for drilling the steering 
levers. The forging is located by the cup bushing A 
which fits over the large boss, and the turned shank, 


crank. 
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which fits into the block B. The screw C holds down the 
forging during the drilling and reaming operations. 


HoLLow AND GANG MILLING 


The method and tools used for drilling and hollow- 
milling the emergency-brake twin lever are shown in Fig. 
15. The casting is located by two V-blocks A and a long 
V operated by the wedge B. The long arms are sup- 
ported on a block C, to remove any tendency to spring 
when drilling. The pins are hollow-milled with the ad- 
justable tool D. This hollow mill is made and operated 
in a manner similar to the tools described for previous 
operations. The tools and gages, also one of the finished 
parts, are shown on the table in front of the jig. 

Fig. 16 shows the gang milling, on a Milwaukee miller, 
of the brake anchors. The fixture holds six castings, 
which are located on pads and held down by straps on 
each side. The screws, two on each end, hold the casting 
securely against the end thrust of the cutter. The fixture 
is located by tongues on the table to insure the point of 
the V-surface being interchangeable on the various cast- 


ings. The cutter A performs the machining operation, 








Fie. 16. MILLING THE BRAKE ANCHORS 


cutting the V-surface, and also the parting line in one 
operation. 


* 

with the transmission of power by 
chains, presented before the Manchester Association of En- 
gineers, it is pointed out that a good deal of progress has 
been made in the application of chain-gearing, and experience 
and information, both of a general and special character, 
have obtained; but the cases in which chain-gearing 
have been successfully applied have varied so greatly, as 
regards conditions that affect the rate of wear, many of which 
are not capable of numerical expression, that it has not been 
possible to collect and tabulate the kind of information that 
would enable one to say, in designing a new drive, how long 
it would last. In order to obtain a general solution of the 
problem all the features have to be considered; for example. 
not only the speed of the chain, the pull on the chain, or the 
power to be transmitted, and the angle turned by the links 
on the pins, length of the chain, or, what is the same thing. 
the distance between the shafts, the size of the wheels, the 
area of the bearings of the chain, but also the degree and 
depth of hardness of the parts must be considered. 


In a paper dealing 


been 
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Comparative Safe Loads for Ball 
and Roller Bearings 


By 


SY NOPSIS—This article deals with experiments which 
were made to consider the above subject. Bearings 
with various numbers of balls were tested and a table, 
which gives the marimum pressure on each, is shown. 
Results and notes obtained from the roller-bearing tests. 


3 


The experiments which have been made with bal! bear- 
ings were conducted by Professor Striebeck, in the Cen- 
tral Laboratory for Scientific Technical Investigations, 
at Newbablesburg, near Berlin; those experiments were 
made with my assistance. The results were published 
with others in the Zeitschrift des Vereins Deutscher 
Ingenieure, year 1901, Vols. 4 and 5. 

Our knowledge of the safe loads for ball bearings was 
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FIG.4 
DIAGRAMS OF BALLS AND BALL-BEARING RACES 


FIG. 2 


reached in the following way: Taking three balls, we 
put one on top of the other, as shown in Fig. 1. The 
balls were connected with little tubes which carried mir- 
ror apparatus to indicate the elastic and permanent de- 
formation caused by the different pressures. By this ar- 
rangement, we were able to eliminate at the beginning ali 
difficulties regarding different degrees of hardness for the 
various bodies which were tested. One can readily under- 
stand that three balls of the same material and of the 
same manufacture possess exactly the same hardness, ex- 
actly enough for practical results anyway. Further, i: 
was easy to test the equality of diameter of the balls. 

When these experiments were being made the hard- 
ness of material was understood to be its facility for mak- 
ing scratches on other material. In this respect a dia- 
mond was considered to be the hardest material, as it is 
possible to scratch glass easily with it. You know that 
by overheating high-carbon steel, it also can be made 
hard enough to scratch glass. 





*Managing director, Olin, Giberson & Lowy, 1790 Broad- 


way, N. Y. 


PROF. 


A. Riepe* 


Tue HaArpNess ResuLts 


After the experiments had been finished, Professor 
Striebeck introduced a new formula for hardness. Hard- 
ness was called resistance or degree of resistance produced 
by any material when another body of another material 
is pressed into the first one. You know that this for- 
mula later on was fundamental in creating the Brinnel 
method of testing hardness. It is not to tell 
vou that by this method with hardened-steel balls, one 
of the balls is pressed against the surface which is to be 
tested. By one fixed pressure, the degree of hardness 
is classified according to the greater or smaller imprint 


necessary 


produced by the pressing ball. 
Later on we tested different forms of surfaces of hard- 








j 


Aw MACHimiST 





Fig. 5. DIAGRAM OF Pressures ON BALL-Beartne BALLS 
ened-steel plates, which represent different forms of ball 
races of ball bearings. Looking at Figs. 2, 3 and 4, and 
taking into consideration the different forms of .the bal! 
races we can work out, with the above mentioned experi 
ments, that the whole load which could possibly be ap- 
plied to ball bearings in different forms, is directly in 
proportion as indicated in the illustrations. 

Interesting for our special purposes are Figs. 2 and 4. 
The former shows curved raceways for the balls, in Fig. 
4 the ball races have flat surfaces. These surfaces carry 
only one-quarter of the safe load which it is possible 
to apply to ball bearings as in Fig. 2. In both cases the 
specified pressure in the surface, produced by the elastic 
deformation between balls and races, is just the same. 
The difference in the safe-load capacities is caused by the 
fact that by the same specific pressure a larger surface 
of contact between balls and races is being produced in 
ball bearings as in Fig. 2, than in ball bearings as in 
Fig. 4. For the calculation of the safe-load capacity of 
a ball bearing, it is necessary to know that part of the 
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load which must be carried by the ball which is the most 
heavily loaded. 

[f we look at Fig. 5 we see that the whole load is indi- 
cated by P. The load on each ball has been indicated 
The ball carrying the biggest part of P is loaded 
; p max, depends upon the number of bal!s 
in the bearing. considering the full type or nearly full 
type of bearing. We found the following results: 

p max. equals 14 /’ with 10 balls in the bearing. 
pmax. equals 4 P with 15 balls in the bearing. 
pmax. equals 4 P with 20 balls in the bearing. 
pmax. equals */, P with 25 balls in the bearing. 
This approximation can also be used if there are only 14 
balls in a bearing instead of 15 or if there are one or 
two balls more or less in any bearing. 

After having worked out the way in which to conduct 
the experiments for finding the safe-load capacity of the 
balls, it was relatively easy to settle the whole thing in or- 
der to find the specific pressure for the races. The ball 


as p. 
with p max. 
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Fic. 6. Diagram or Speciric Pressures ror THREE 


Types or RACES 


bearings after the design shown in Fig. 6, which are able 
to carry the biggest load for the same sizes of balls and 
races, possess a coefficient of friction varying from 0.002 
to 0.0012. The higher figure obtains if the bearing is 
loaded to only one-half of its safe-load capacity. After 
the bearings have been loaded with the safe loads given in 
the catalog, the coefficient of friction decreases to 0.0012. 
This small coefficient of friction shows clearly that the 
amount of sliding friction in such a bearing is absolutely 
insignificant. The results obtained to date with ball bear- 
ings prove that the economical employment of ball bear- 
ings is possible and the rapid development and growth 
of the use of ball bearings is astonishing. 

I have only to add some explanations regarding the 
cage for roller bearings. I believe that for ball bearings 
the cage should not touch the balls at their highest per- 
ipheral speed, the same must take place for the roller 
bearings. Should the cage touch the balls at the equa- 
tor, the dust, emery and the like, are thrown by the cen- 
trifugal force to this zone and go also into the softer 
material of the cage so that the balls are lapped. 

The reason for the use of a cage in a ball bearing is 
further to eliminate the bad effect caused by the absence 
of alignment of the shaft axle with the inside race 
against the outside race. This causes the balls to travel 
at different speeds. If the balls have been traveling in 
close proximity during alignment they will be crowded 
together under pressure, which will increase with the ab- 
sence of alignment and cause scratching and grinding 
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of their surfaces. The cages for roller bearings are to 
guide them in alignment in so far as it is possible. In the 
manufacture of large rollers I wish to propose that the 
center be hollow to facilitate hardening. If the rollers 
are guided by a cage they cannot lack alignment to 6 
deg. or 8 deg. (but it is possible by using relatively very 
But other circumstances ask for a re- 
the calculations for 


short rollers). 
duction of the safe load found by 
roller bearings. 

First, it is not possible to make the rollers for one 
roller bearing of the same equality in their diameter as it 
is possible to make the balls for one ball bearing. 

Second, it is further impossible to make the rollers ab- 
solutely cylindrical. 

Third, we cannot prevent the lack of alignment of 
the inside race with the outside race produced by the 
elastic deflection of the shaft and housing. These circum- 
stances point to a demand for a reduction in the safe load 
for roller bearings. I believe it is impossible to give to 
roller bearings a higher safe load than ball bearings of 
the same dimensions. I am sure that at high speeds the 
circumstances are in favor of the ball bearings. 

In special cases where it will be possible to eliminate 
this lack of alignment and where the price will not be a 
factor so that the rollers can be made as accurate as 
heavily loaded, slow-speed roller bearings can be 
produced which will act according to the cale ulations. 
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The Art of Buying 
By Entropy 


We discuss the art of selling a great deal, but we usu- 
ally assume buying to be a natural function. We can all 
spend money, if we can get it to spend, but how many of 
us are efficient spenders? How often do we find it diffi- 
cut to buy what we really want at a reasonable price? 

We make inquiries. A salesman is sent to see us. He 

brings beautiful printed matter, not descriptive of the 
thing we want to buy, but of something better, from his 
point of view, and we buy it without investigating to find 
out if he has the thing we wanted. He has been trained to 
do just this thing, to sell us thé thing that carries with it 
the greatest profit, and he justifies it by saving that he has 
benefited us by steering us away from cheap machinery 
that we would otherwise have bought. Selling is to him 
buying to us is an incidental. 
Suppose we go into a salesroom, incog, so to speak. We 
want to look around and investigate the various types of 
machines offered without danger of being hounded by 
traveling men. Do we get anything but the scantest atten- 
tion? Not often. But if we go in and hand over a card 
which indicates that we are the treasurer of the United 
Land and Ocean Co., Unlimited, and call for the man- 
ager and refuse to deal with any understrapper, we can 
buy a speed lathe or a grindstone at the real bottom 
price, provided what we asked for was a monkey wrench, 
while the unassuming chap outside who has $10,000 of 
real money to spend, but who has a pretty definite inten- 
tion of buying lathes with it can cool his heels indefinite- 
ly, or until he discovers that the particular make of grind- 
er on which the dealer makes 2 per cent. more profit is 
the thing he ought to have. 

In these days of organization, 
ciation of “Casual Buyers ?” 


a business, 


why not have an asso- 
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Animal and Vegetable Oijils; Their 
Preparation and Uses in the Shop-I] 


By R. C. GRIFFIN 


SYNOPSIS—The characteristics of fish oils, seal oil, 
whale oil, sperm oil, neatsfoot oil, lard otl, and tallow, and 
the processes of obtaining these oils and methods of de- 
lecting adulteration are described. Lard oil, so common!y 
employed in the shop as a cutting oil, ts graded by color, 
cold test and content of fatty acid. Different grades are 
here designated and described. 

In the first section of this article the characteristics 
of various vegetable oils were detailed and in this the char- 
acteristics of fish and animal oils are commented upon, 
special reference being made to their use in the machine 
shop. 

MENHADEN OIL AND OTHER FisH OILs 


Real menhaden oil is an American product obtained 
from the body of the menhaden, a fish a little larger than 
the herring. The term “menhaden oil,” however, is 
rather elastic, and oils obtained from other species of fish 
are often sold under that name. The menhaden are 
‘aught in enormous numbers off the Atlantic coast (New 
Jersey in particular) between April and December. The 
fish are placed in large boiling pans, where they are boiled 
with steam. This disintegrates the flesh, and, after stand- 
ing for some time the oil rises to the top and is skimmed 
off. 

The color of the oil varies widely. It depends on the 
freshness of the fish from which it was extracted and upon 
the length of boiling. The more putrified the fish and the 
longer the boiling is carried on, the darker is the result- 
ing oil. Of the crude oils there are three commercial 
qualities, “prime crude,” “brown strained” and “light 
strained oil.” The oils are also often differentiated into 
four grades, A, P, C and D. The A oils are extra pale, 
and the D oils dark brown. They are still further dis- 
tinguished as Northern and Southern menhaden oils, 
according to the part of the coast where the fish were 
caught. 

The light-colored crude oils are generally further 
treated by refining. By allowing them to stand for some 
time in the cold a certain amount of solid fatty matter 
called “stearine” separates out. This is filtered off and 
the oils thus obtained are the “winter oils.” These are 
then still further lightened or bleached by filtering 
through Fuller’s earth, yielding “bleached winter men- 
haden,” or “bleached winter-white menhaden.” The spe- 
cific gravity of the oil is about 0.93. 

The process of obtaining oils from other fish is similar 
to the above. The fish oils are characterized by their odor, 
which in dark-colored crude oils is often very rank. They 
are frequently adulterated with mineral oil and rosin 
oil. The former can sometimes be detected by a “bloom” 
or fluorescence in the oil, and both can be detected chemi- 
cally. 

The principal use of menhaden oil is in the leather in- 
dustries. It is also employed in soap making and finds 
considerable use in adulterating cod-liver oil and paint 
oils. In the machine shop it finds an important use as a 


quenching and tempering oil. 


SEAL OIL 


Seal oil comes from the blubber or fat of seals of vari- 
ous species. In the good old days, which the whalers tel! 
about, the oil was tried out of the fat right on board the 
vessel. Later, however, the seals were brought to special 
rendering plants on shore. Here the blubber was cut from 
them and thrown into tall tanks. The great weight of the 
piled-up mass pressed the oil out of the lower layers and 
it ran off in a continuous stream from an opening in the 
bottom of the tank. The oil running out at first was pale 
in color and nearly odorless. As the blubber became ran- 
cid, however, and began to putrify, the oil became dark 
in color and had a sickening odor and taste. It also con- 
tained a large amount of fatty acids. 

At the present time seal oil is obtained in a manner 
similar to the process used for whale oil. The blubber 
is carefully separated from the flesh, cut into strips, 
chopped up ‘ine, placed in large pans and boiled with 
steam. This melts out the oil, which is drawn off. The 
crude oil is allowed to settle and the so called “stearine” 
settles out. This is of a semisolid consistency. It is 
strained off and sold as “fish stearine,” or “fish tallow,” 
for soap making and for use in currying hides. It varies, 
according to the oil from which it is obtained, from a 
white, nearly odorless fat to a dark, sometimes near:y 
black, malodorous substance containing a large amount of 
fatty acid. 

In commerce there are generally four grades of seal 
oil, known, respectively, as “water white,” “straw,” “‘yel- 
low,” and “brown.” The first is, of course, the purest and 
most valuable. The specific gravity is about 0.925. The 
best qualities are largely used as burning oils, also fre- 
quently as an adulterant of cod-liver oil, when the price 
of the latter is high. The cheaper grades are used in soap 
making and in leather works. In the machine shop it 
sometimes forms the basis of the soaps in cutting com- 
pounds. It is also used to some extent as a lubricant for 
screw-cutting machines, either alone, or mixed with min- 
eral oil. It is similar to whale oil, and the latter is often 
adulterated with it. Both seal and whale oil are used in 
tempering steel. Seal oil is often adulterated with rosin 
oil and mineral oils, which, however, can usually be de- 
tected by one familiar with such oils by the odor and ap- 
pearance. It is much more difficult to detect the mix- 
tures of seal oil with various fish oils, which are frequently 
sold as “pure seal oil.” 


WHaLe Orn (“Train OIL’) 


True whale oil comes from the Arctic or Greenland 
right whale, but the so called “whale oil” of commerce is 
obtained from the blubber of various species of whales. 
Its history is almost exactly that of seal oil, which we 
have discussed above. Much of the American oil, how- 
ever, is still tried out on board the whaling vessels, which 
deliver the crude oil to the refineries on the coast. On the 
east coast most of this is received at New Bedford, Mass., 
and on the west coast at San Francisco. A large right 
whale of the Pacific, or a full brown bowhead whale will 
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sometimes yield as much as 7800 gal. of oil. The smyJl 
white whale, on the other hand, will only yield from 30 to 
100 gal. The right whale oil is of better quality than 
the Southern whale oil, which in turn is better than that 
from the finback whale. 

The best quality of oil is that which is obtained as 
“first runnings” from the separated blubber in the try- 
ing-out process. It is known as whale oil No. 0, and is 
of a pale-yellow color, or even almost water white, with 
only a faint fishy smell. On further boiling of the blub- 
ber, the “second running” yields whale oil No. 1. This 
is a trifle darker but still pale yellow, and has a more 
noticeable fishy smell. Both these grades are obtained 
from the blubber alone, freed from any of the flesh. They 
are stored in tanks to clarify and allow the “stearine” to 
settle out. The latter is filtered off, pressed, and sold as 
“whale tallow” for soap making. 

From the residual blubber and the flesh, and even from 
the bones, further grades of whale oil are obtained down 
to “careass oil,” or “whale oil No. 4.” This is a dark oil 
with a strong and rather objectionable odor. With the 
exception of the No. 0 oil, however, even the different 
grades vary over wide ranges. If the oil has been filtered 
(clarified) it is sold as a “filtered oil.” Filtered whale oil 
No. 0 is the best whale oil obtainable. 

Whale oil is somewhat similar in its appearance and 
fishy odor to sperm oil, but can be easily distinguished 
from it by its specific gravity, which is above 0.92, whereas 
that of sperm oil generally varies between 0.86 and 0.88. 
Even the best qualities have marked drying properties 
and it can, therefore, be used as a lubricant only for 
rough work. It is considerably employed, however, for 
mixing with mineral oil both for lubricating and as a 
cutting oil. It also finds a considerable use in making 
soaps for cutting compounds, and is largely used as a tem- 
pering oil and on screw-cutting machines. 

Since whale oil is a cheap oil, the only adulterants gen- 
erally employed with it are still cheaper oils, such as rosin 
oil, mineral oil, cheap fish oils, and sometimes seal oil. 
The rosin and mineral oils are easy to detect, but the 
fish oils are difficult of detection, and it is impossible to 
detect seal oil by chemical means. One experienced with 
whale oil can often recognize seal oil, if present, by the 
taste. 


SPERM OIL 


True sperm oil is obtained from the blubber and the 
head of the great sperm whale. It is also known as 
Southern sperm oil. A single male sperm whale will yield 
on the average from 2300 to 2800 gal. of oil. Artic sperm 
oil or bottlenose oil comes from the smaller bottlenose 
whale, which is mainly found in the Arctic Seas, and 
yields about 250 gal. of oil per whale. The two oils, how- 
ever, are very similar. Both in the crude state contain 
spermaceti, a white wax, which crystallizes out on cool- 
ing and is used in making sperm candles. Sperm oil, 
therefore, is likely to deposit spermaceti in cool weather 
unless it has previously strained at a low temperature. 

The process of obtaining the crude oil is similar to the 
old process of trying out whale oil. It is practically all 
done aboard ship. The crude oil is delivered to refineries, 
where it is placed in large tanks, chilled to 32 deg. F., and 
allowed to stand for about two weeks. This freezes out the 


spermaceti. The semi-solid mass is then poured into cloth 
bags which are placed in a hydraulic press. 


The clear oil 
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thus squeezed out is known as “winter sperm,” and before 
being put on the market is usually bleached. This oil 
will remain clear at 38 deg. F. The material in the press 
bags is then allowed to warm up to about 50 deg. F., and 
again pressed. This produces “spring sperm oil,” which 
will remain clear only at temperatures above 50 or 60 deg. 
A small quantity of still a third quality of oil, known as 
“taut pressed sperm oil,” is obtained by further pressing 
at still higher temperatures. The final residue in the press 
bags is crude spermaceti, brown in color, and melting at 
about 115 deg. F. 

The true sperm oil, refined, is pale yellow in color and 
the best grades have only a faint odor. Bottlenose oil is 
usually darker and has a rather unpleasant fishy odor. 
Both oils have a much lower viscosity, that is, they are 
much more fluid than most animal or vegetable oils. On 
the other hand, when heated their fluidity does not in- 
crease as rapidly as in the case of other fixed oils. For 
example, at the boiling point of water, sperm oil has about 
one-ninth the viscosity which it has at 60 deg. F., whereas 
olive oil at the same temperature has only about one-fif- 
teenth the viscosity it has at 60 deg. F. This property of 
retaining its viscosity, with rising temperature, better 
than other oils makes sperm oil a valuable oil as a lubri- 
cant for light machinery and spindles, but it cannot be 
used for heavy work. Another valuable property is that 
it has little tendency to become gummy in use or rancid 
from standing. Bottlenose oil, however, shows more of this 
tendency, and is, therefore, a less valuable oil. Unfor- 
tunately, it is difficult to distinguish these two oils apart, 
especially lately, since there has appeared on the market 
a pale-colored “deodorized” bottlenose or Arctic sperm oil. 
One sufficiently familiar with sperm and bottlenose oils 
can distinguish them by the taste. Sperm oil has a flash 
point at between 450 to 500 deg. F., i.e., it gives off in- 
flammable vapors at this temperature ; and it can be made, 
as has been shown above, to stand a cold test of 38 deg. F. 
The specific gravity of the oil is low, being only about 
0.88. This makes it difficult to adulterate it with other 
fixed oils without detection, since the latter have consid- 
erably higher gravities. Mineral oils are also rather easy 
to detect, since those of the same gravity as sperm oil 
greatly lower its flash point. Sperm oil, however, is often 
legitimately mixed with mineral oil and sold as “mineral 
sperm oil,” which is largely used as a burning oil and as 
a lubricant for light machinery. It is considerably 
cheaper than pure sperm oil, the price depending (if the 
dealer is reliable) on the amount of mineral oil in the 
mixture. 


NEATSFOOT OIL 


In theory neatsfoot oil is obtained by boiling out the 
feet of cattle in water, but in practice the commercial oil 
may include also oil from the feet of horses, sheep, swine, 
and other animals. Some dealers ease their consciences 
by calling such oils “foot oil.” The oil is generally a by- 
product of packing and slaughtering houses. In prepar- 
ing it, the feet of the cattle (after washing free from blood 
and dirt) are scalded with boiling wate: for 10 to 15 
min. to loosen the hoof, which is then pulled out. The rest 
of the foot is boiled out in water for 8 to 10 hours. The 
bulk of the oil is skimmed off from time to time, poured 
through a screen, separated as much as possible from the 
water, dried by steam pipes, and finally filtered. To ob- 
tain a light-colored oil the hoof must not be boiled with 
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the rest of the foot because of the dark coloring matter 
which the former contains. 

If properly prepared from fresh material the amount 
of fatty acid in neatsfoot oil is low, generally less than 
1% per cent., but the oil ordinarily met with in commerce 
contains a much greater amount than this, and sometimes 
as much as 25 to 30 per cent. The chief factors in deter- 
mining the value of a given sample are color, odor, low 
freezing point, or “cold test,” and freedom from fatty 
acids. It should not be used for lubrication purposes if 
it contains over 4 per cent. of fatty acids. 

Neatsfoot is a pale yellow, rather thin oil, with a spe- 
cific gravity of about 0.915. Its odor depends upon the 
care with which it has been prepared and is sometimes 
very rank. On standing it deposits light-colored “stear- 
ine” or fat, sometimes in considerable amounts. On ac- 
count of its high cost the oil is frequently adulterated. 
For this purpose vegetable oils are largely used, such as 
rape oil and cottonseed oil. Fish oils, mineral oils, and 
rosin oil are also used. The odor and appearance will 
sometimes indicate whether an oil is adulterated, but gen- 
erally adulterants can be detected only by chemical tests. 

By far the greatest use of neatsfoot oil is in the leather 
industries. In this connection it finds use in the machine 
shop for softening leather and as a belt dressing, either 
alone or mixed with other materials. It is a valuable 
lubricating oil for clocks and delicate machinery. Its 
main use as a lubricant at present, however, is, like tallow 
and lard oils, for mixing with mineral oils. It is pretty 
expensive to use alone, but forms with mineral oil a 
valuable lubricant. For this purpose, care should be taken 
to use only those oils with as little fatty acid as possible. 


LARD OIL 


Lard oil is a secondary product from the manufacture 
of lard and may be looked upon as the liquid part of the 
latter. It is obtained by allowing lard to crystallize at a 
carefully regulated temperature, and then separating the 
liquid and solid portions by straining under pressure. 
Just as the quality of lard varies largely with its source 
and the condition of the hogs from which it is extracted, 
so lard oil varies in quality according to the lard from 
which it is obtained. When produced from high-grade 
neutral lard, it is largely used in the manufacture of mar- 
garine. Somewhat lower grades, which are unsuitable for 
edible purposes, are used for burning and as lubricating 
oils. The cheapest grades are used for soap making and 
other technical purposes. 

Depending upon the temperature and pressure em- 
ployed in its preparation, the solidifying point of lard oil 
varies greatly, so that some oils will deposit so called 
“stearine” (light-colored fatty matter) at ordinary roora 
temperature and become stiff even at 50 deg. F., whereas 
others will remain clear at much lower temperatures. 
The amount of fatty acid present in different specimens 
also varies greatly. This may be looked upon as an in- 
dication of the freshness of the oil and also of the care 
with which it was prepared. Oil made from rancid lard 
will, of course, be rancid, but even an oil which is prac- 
tically neutral, that is, free from fatty acids, will become 
rancid on standing, especially if exposed to the air. It 


has been claimed that oil containing an excessive amount 
of free fatty acid has an irritating effect on the hands. 
Whether this is actually true or not is open to question ; 
but aside from that, a lard oil containing over 10 to 15 
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per cent. of free fatty acid must be looked upon as rancid 
and of inferior quality to one containing less acid. The 
specific gravity of lard oil is about 0.915. Its color varies 
all the way from practically water white to dark brown, 
depending upon the grade. The different oils are graded 
by their color, cold test, and content of fatty acid. The 
ordinary grades as designated by the trade are as follows: 

“Prime lard oil” is prepared from prime steam lard 
and is light-straw colored. It contains only a small 
amount of fatty acids, the maximum amount permitted 
generally being 2 per cent. It is also known as “extra 
winter strained lard oil.” 

“Off prime lard oil” is also light colored and only 
slightly inferior to the prime lard oil. 

“Extra ‘No, 1 lard oil” is generally a light-yellow or 
brownish-yellow color. The amount of fatty acid is usu- 
ally not over 10 per cent. 

“No. 1 lard oil” varies considerably. The color runs 
from brownish yellow to light brown. It may contain 15 
per cent. or less of fatty acid, or the amount may run as 
high as 20 per cent. 

“No. 2 lard oil” is brown in color, sometimes a dark 
brown. It is made from gut greases and brown greases 
which remain after trying out the more desirable grades 
of lard. The amount of fatty acid is often high. 

“Crackling lard oil” is the cheapest grade, dark in color 
and often of a disagreeable odor. 

In the machine shop lard oil finds its chief use as a cut- 
ting oil. Formerly it was used straight. Now it is 
usually mixed with a light mineral oil, generally in about 
equal proportions. This makes a satisfactory and much 
cheaper cutting oil. For this purpose a lard oil of a grade 
at least as good as “Extra No. 1” should be used, and the 
amount of fatty acid should be limited to 10 per cent. 
maximum. It should be a pale-yellow color, liquid at 
ordinary room temperature, and should not have a rancid 
o1 fishy odor. Because of its high price, lard oil is fre- 
quently adulterated with mineral oil and cheap vegetable 
oils, and also to some extent with fish and blubber oils. 
Any considerable amount of the latter can be generally 
detected by their fishy odor. There are so called “mineral 
lard oils” on the market, which are, as their name indi- 
cates, mixtures of mineral oil and lard oil. These, of 
course, should not be confused with pure lard oil. In such 
oils the odor of mineral oil is generally quite pronounced 
and they are usually thinner than lard oil and have a dis- 
tinct fluorescence, that is, the surface has quite a different 
color to the body of the oil due to the peculiar behavior 
of mineral oils toward reflected light. Oil men speak of 
this peculiarity as “bloom.” 


TALLOW AND TALLOW OIL 


The term tallow is applied to the fat of certain rum- 
inant animals. Beef tallow is obtained from cattle; mut- 
ton tallow from sheep and goats. The operation of melt- 
ing out the fat from the enveloped tissues and mem- 
brane is generally carried out in large kettles by means 
of live steam. Tallow at ordinary temperature (from 60 
to 80 deg. F.) is a mixture of solid and fluid fats. If 
subjected to pressure the fluid portion can then be sepa- 
rated out and is known as tallow oil. The solid fat re- 
maining is known as tallow stearine, and is used in mak- 
ing candles. 

Beef and mutton tallow are quite similar in their gen- 
eral characteristics. For most commercial purposes “tal- 
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low” may be either one, or a mixture of both. It has a 
large use in making soap and in textile industries. Its 
chief interest in the machine shop, however, is as a lubri- 
cant grease. Formerly it was used alone, but now its main 
use is in mixed greases, although it is sometimes used 
unmixed for lubricating heavy engine bearings, such as in 
roller mills. It should be white in color and when melted 
should be clear and free from more than a slight amount 
of suspended particles. It should also have a fresh, clean 
odor, and be as free as possible from fatty acids. In 
freshly rendered tallow the amount of fatty acids is sel- 
dom over 4 per cent., but in commercial samples it may 
be as much as 25 per cent., or even more. Such rancid 
tallows should not be used for lubrication, since the fatty 
acids will attack and corrode metal. The upper limit 
should be not over 4 per cent. Beef tallow is less likely 
to become rancid on standing than mutton tallow. 

Tallow is sometimes adulterated with such materials 
as distilled grease-stearine, rosin, bone fat, horse fat, wool 
fat, and paraffin waste. These all, except the last, con- 
tain a large amount of fatty acids. Fortunately they can 
often be detected by the odor. Horse fat also generally 
gives a yellow color to the tallow and makes it soft. 

Tallow oil is the liquid part of tallow, just as lard oil 
is the liquid part of lard. It is made by melting tallow 
and keeping it warm for several hours. Considerable of 
the stearine crystallizes out and is removed by hydraulic 
pressure in canvas bags. If tallow oil is properly pre- 
pared, the amount of fatty acid is very low. This makes 
it especially valuable for making compounded cylinder 
oils from mineral-oil stock. In fact, one of the chief 
uses of tallow oil is in mixing with mineral oils for lubri- 
cation. Such mixtures seem to have a greater “oiliness” 
than mineral oil alone. It is also employed as a lubricat- 
ing oil for shaftings and heavy bearings, either alone or 
mixed with mineral oil. Care should be taken that the 
tallow oil is fresh and as free as possible from fatty acids, 
especially when used in cylinder oils. It should have a 
clean, sweet odor, and be pale yellow, or nearly colorless 
and free from suspended matter. It is seldom adulter- 
ated. Its specific gravity ranges from 0.911 to 0.915, and 
it flashes at between 475 to 500 deg. F. 


Rosin OIL 


Rosin oil is the principal product of the destructive 
distillation of colophony (common rosin). When we heat 
water it vaporizes into steam, and if this steam is con- 


densed we get water back again unchanged. That is a 
process of plain distillation. When, however, we heat 


rosin, we also get vapors; but if they are condensed, we 
do not find the product is rosin again, but entirely differ- 
ent substances, the chief of which is rosin oil. The dis- 
tillation breaks up the rosin chemically and destroys its 
original nature, hence it is called “destructive distilla- 
tion.” The process is carried out in cast-iron stills, whic! 
hold charges of from three to five tons, and are heated 
from beneath by a direct flame. The rosin oil distills 
over at a temperature above 570 deg. F., and if the dis- 
tillation is carried clear to dryness, the amount of oil 
may be as high as 85 per cent. of the total products. The 


residue in the still is rosin pitch, or in case the distilla- 
tion is carried to completion, it becomes coke. 

Crude rosin oil is a brown, viscous liquid with a charac- 
teristic odor and a marked fluorescence or “bloom,’ 
ally of a bluish or violet tinge. 


> usu- 


When heated to about 
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300 deg. F. for three or four hours, it loses from 1 to 5 
per cent. of its more volatile constituents and assumes a 
green fluoresence. This fluorescence can be destroyed by 
chemical means, and by a process of refining, the color 
can be made a pale brownish yellow. The specific gravity 
of the commercial ois generally ranges from 0.96 to 0.9%, 
but not infrequently they run as high as 1.01. This 
latter case is interesting because it means that an oil of 
this specific gravity is heavier than water and will sink 
when brought in contact with water. 

Rosin oil has the property of combining with slaked 
lime and with other chemical bases to form peculiar greasy 
bodies of the nature of soaps. Advantage of this property 
is taken in the manufacture of rosin-oil greases, which we 
shall mention later. Another common use of rosin oil is 
in the manufacture of belt dressings. 

Rosin oil is not suitable for lubricating machinery, but 
is often used in adulterating mineral and other lubricat- 
ing oils. It can often be detected in such cases by its 
odor, which is almost unmistakable to one familiar with it. 

A mixture consisting of one part of a soda soap of 
rosin, dissolved in three parts of rosin oil, has found con- 
siderable use as a cutting compound for lubricating cut- 
ting tools and drills. Rosin oil also finds some use in 
making core compounds. 

& 


Four Threads Per Inch Best 
for Lead Screws 
By Ropert J. SPENCE 

It is well known that in cutting threads on an “even’ 
geared lathe, much time can be saved by opening the feed 
nut and returning the carriage by hand at the end of 
each cut. This is only possible when the thread being cut 
is an exact multiple of the number of threads per inch 
on the lead screw. 

Take a lathe with change gears to cut the following 
threads: 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 1114, 12, 13, 14, 
15, 16, 18, 19, 20, 22, 23, 24, 26, 28, 30, 32, 36, 38, 40, 
44, 46, 48, 52, 56, 60, and 64. 

With a 4-pitch lead screw time can be saved by moving 
the carriage back by hand on 16 of the threads, 7 on a 5- 
pitch, 8 on a 6-pitch and 8 on an 8-pitch lead screw. 

This shows a decided advantage in favor of a 4-pitch 
screw in this important feature of lathe work, aside from 
the saving in the wear of the nut and screw. Moreover, 
special threads, other than standard for the given diame- 
ter, are usually finer threads than standard and nearly 
always a multiple of 4. 

If there is any special reason why a 5-, 6- or 8-pitch 
lead screw should be used in preference to a 4, I do not 
know it. 


> 


& 

In a paper presented to the American Foundrynien’s As- 
sociation there is outlined a special course in the testing of 
molding sands in vogue at the Wentworth Institute. Fifteen 
distinct considerations are pointed out in connection with 
the selection and treatment of molding sands and it is 
maintained that the percentages of failures in very many 
cases can be greatly reduced and that in consequence large 
economies can be made by having accurate knowledge of the 
exact properties of the different molding sands that are 
available; the degree of ramming that each sand requires 
for a given type of work; the amount of venting that each 
sand needs; its ability to withstand scouring, fusion, scab- 
bing and the like; the amount of facing that it will safely 
carry; the amount of gas that it gives off and the relative 
quantity of water that it requires as compared with other 
sands to give the best temper for different kinds of work. 
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Early English Tool Builders-- 
Bentham, Brunel 


By Joserpnu W. Ror* 


SYNOPSIS—While Bramah and Maudslay were study- 
ing the problems of metal-cutting tools, Bentham and 
Brunel, the one in Russia, the other in America, were 
attacking the problem of quantity manufacturing. Both 
returned to England; Bentham was made Inspector 
General of Dock Yards and, recognizing the value of 
Brunel’s ideas, collaborated with him in the design and 
installation of the “Block Machinery” at Portsmouth 
Dockyard, by which the output of blocks was enormous- 
ly increased, and “ten unskilled workmen did the work 
of a hundred and ten skilled workmen.” These blocks 
were a most important part of a sailing ship’s equip- 
ment, and the British Navy at this time used about a 
hundred thousand yearly. There were forty-four ma- 
chines in all, arranged to handle four general classes 
of operations. ‘ 
i) 

In the genealogical table shown on page 935, Vol. 
39, Sir Samuel Bentham and Sir Mare IL. Brunel are 
indicated as having originated the famous “Portsmouth 
Block Machinery,” which was built by Maudslay, and 
gave him his first reputation as a tool builder. While 
Bentham was primarily a naval administrator and Brunel 
a civil engineer, they were among the first to grasp the 
principles of modern manufacturing and embody them 

successfully Both were men of distinction and each 
had an interesting career. 


SAMUEL BENTHAM 


Samuel Bentham, see Fig 1, was a brother of Jeremy 
Bentham, the famous English publicist and writer on 
economics, and a step-brother of Charles Abbott, Speaker 
of the House of Commons He was born in 1757, went 
to the Westminster School, and later was a naval ap- 
prentice in the Woolwich Arsenal. His tastes and his 
training led him toward the administrative and construc- 
tive work of the navy, and for this he had the best edu- 
cation available at that time He went to sea after a 
‘final year at the Naval College at Portsmouth; and in 
1780, in consequence of his abilities, was sent by Earl 
Howe, then first Lord of the Admiralty, to visit the vari- 
ous ports of northern Europe. He went through the 
great ports of Holland and the Baltic, eastward to St. 
Petersburg, and was introduced in the Russian court by 
the British ambassador. 

The Russians took to him kindly, as he was handsome, 
tall, distinguished in manner, inspired confidence, and 
made and held friends. He was well received by the 
Empress Catherine, and soon became a favorite of Prince 
Potemkin. He traveled over a greater part of the em- 
pire from the Black Sea to the Arctic and as far east 
as China, examining mining and engineering works. On 
his return to St. Petersburg he fell in love with a wealthy 
heiress in the nobility. The stern parents objected, but 
though the empress, who was interested in it, advised an 
elopement, he gave it up as dishonorable and went away 
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to Critcheff in southern Russia as a lieutenant-colonel 
of engineers in the Russian army. While there he took 
charge of Potemkin’s grossly mismanaged factories in 
order to put them on a sound basis, an undertaking 
suggestive of our latest twentieth-century specialty. In 
this he was not wholly successful. In 1787 he built and 
equipped a flotilla of ships, and in the following year 
distinguished himself in a naval battle with the Turks, 
in which our own John Paul Jones was engaged. One 
of the vital elements in the fight was the use of the 
large guns, built by Bentham, which fired shells for the 

















Fie. 1. Str Samuet BentHam 

first time in naval warfare. Nine ships were burned or 
sunk and 8000 Turks were killed or taken prisoners. For 
his part in this battle Bentham was knighted and made a 
brigadier-general. 

WooDWORKING 


ATTACKS PROBLEM OF 


MACHINERY 


BENTHAM 


There were few skilled artisans in Russia and almost 
none available in the southern provinces—a Danish brass 
founder, an English watchmaker and two or three ser- 
geants who could write and draw were all he had. This 
set Bentham at work on the problem of “transferring 
skill” by means of machines, so that unskilled workmen 
might be made to produce the same results as skilled 
labor. 

While Bramah and Maudslay were working in Lon- 
don on their metal-cutting tools for making locks, Ben- 
tham was thinking out in Russia substantially the same 
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problem in woodworking machinery. He returned to 
England in 1791 and that year took out his first patent. 
Certain suggestions which he made to the Admiralty 
about the introduction of machinery into the dockyards 
led to his making an extended inspection of the dockyards 
throughout the kingdom, and he reported that immense 
savings were possible. The office of Inspector General 
was created for him and authority given him to put his 
recommendations into effect. 

For the next 18 years he served the British navy. 
When he took hold it was honeycombed with inefficiency 
and worse. His business-like methods, his skill as an 
engineer and naval designer, and his fearless integrity 
were elements in the preparedness of the British navy 
in the Napoleonic wars. He was an intrepid enemy of 
red tape and graft and soon made cordial enemies; but 
he was a good fighter, with no weak spots in his armor, 
and it took many years to bring him down. In 1805 
he was sent to St. Petersburg, and kept there on various 
pretexts for two years. It was remarked by some about 
the Admiralty office that so high was their opinion of his 
talents that they would be glad to give him £6000 ($30,- 
600) a year if by that means they would never see him 
again. He returned in 1807 to find his office abolished and 
its functions transferred to a board, of which he was made 
a member at an increased salary. Here his power was 
diluted somewhat, but even this solution was too strong 
and he was retired on a pension in 1812. For the next 
15 years he lived in retirement in France. The years 
abroad softened the rancor of his enemies and from 
his return to England in 1827 until his death, Ben- 
tham was in frequent and friendly consultation with the 
navy officials. Bentham may well be considered as one 
of the first and greatest of “efficiency experts.” 


THe PATENT ror His WoopworRKING MACHINE 


The patent of 1791 referred to is not important, but 
it was followed by another in 1793 in which was set 
forth the whole scheme of woodworking machinery which 
had been maturing in Bentham’s mind. This has been 
characterized as one of the most remarkable patents ever 
issued by the British Patent Office. More than 50 
years after, one of the Crown judges said of it in sum- 
ming up a case before him involving woodworking ma- 
chinery, that “the specification of his (i.e., Bentham’s) 
patent of 1793 is a perfect treatise on the subject; in- 
deed, the only one worth quoting that has to this day 
been written ‘on the subject.” 

Jeremy Bentham had revolutionized the prison system 
of England and had introduced the system of labor in 
penitentiaries, which has become an essential element 
in all modern penal systems. Woodworking was the most 
available field of work, but the part of the 
prisoners were, of course, unskilled, and Samuel Ben- 


greater 


tham was called on to devise machines to meet the need. 
The two brothers established a factory and began mak- 
ing woodworking machinery for the prisons and dock- 
yards, 

The work for the dockyards soon took definite form. 
Pulley blocks formed one of the important supplies of 
the navy. A single full-rigged frigate used about 1500 
and the Admiralty were purchasing at that time about 
100,000 yearly. This formed a large business in itself 
and one in which interchangeability, which Bentham was 


continually urging, was especially desirable. On Ben- 
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tham’s recommendation a government factory organized 
on a manufacturing basis and utilizing machinery had 
been begun at Portsmouth and a few machines of his 
design already installed, when Brunel, who had been 
working on block machinery. independently, was intro- 
duced to Bentham. 


Marc IsamBARD BRUNEL 


Mare Isambard Brunel, Fig. 2, was a Norman French- 
man, born in 1769, who was the despair of his father be- 
cause he would not study to be a priest and would per- 
sist in drawing and in making things. As a family 
compromise he received a naval training, and served as 
an officer for six years. In 1793, his ship being paid 
off, he was in Paris. His outspoken loyalty in one of 
the cafés on the very day when Louis X VI was sentenced 
to the guillotine brought down upon him the anger of 


Sir Marc Isamparp BRUNEL 
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(From a portrait in the 
the republicans. He escaped, however, in the confusion, 
spent the night in hiding, and leaving Paris early the 
next morning, made his way to Rouen. Here he hid for 
a time with M. Carpentier, the American consul, where 
he met a voung English girl whom he later married 
Six months later he sailed from Havre on a forged pass- 
port, under the nose of a frigate searching for suspects, 
and landed in New York only to run into a French re- 
publican squadron lying in port. He was personally 
known to many of the officers and in danger of be- 
ing recognized, arrested and condemned as a deserter. He 
quitted the city at once and went to Albany in the vague 
hope of finding a M. Pharoux, a friend who was under- 
taking the survey of a large tract of wild land in the 
Black River valley, east of Lake Ontario. Brunel found 
him by good chance, joined the party, and soon became 
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its real leader. They showed the capacity, which the 
French seem always to have had, of working in friendly 
relationship with the Indians and their work was suc- 
cessfully accomplished. Fifty years later there were still 
traditions among Indians in the valley of a wonderful 
white man named “Bruné.” 

Brunel remained in America for over five years and 
was naturalized as a citizen in 1796. During this time 
he was engaged on the Hudson-Champlain canal and 
various river improvements. He was a friend of Major 
L’? Enfant, who planned the city of Washington and he 
submitted one of the competitive designs for the original 
Capitol. He also designed and built the old Park Theater 
in New York, which was burned in 1821. He was ap- 
pointed chief engineer of New York, built a cannon 
foundry, and had a part in planning the fortifications 
of the Narrows in New York Harbor. 
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a machine for twisting cotton thread. Meantime he was 
working on the drawings for a complete set of block 
machinery and by 1801 he had made a working model 
of the mortising and boring machines. He offered his 
plans to Fox & Taylor, who held the navy contract for 
blocks. Mr. Taylor wrote in reply that his father had 
spent many years developing their existing methods of 
manufacture and they were perfectly satisfied with them. 
He added, “I have no hope of anything better ever being 
discovered, and I am convinced there cannot.” 

Brunel, through introductions brought from America, 
then laid his plans before Lord Spencer, of the Ad- 
miralty, and Sir Samuel Bentham. Bentham, as we 
have seen, was already working on the same problem. He 
saw at once, however, the superiority of Brunel’s plans 
and with the freedom from jealousy and self-interest 
which career he recommended 


characterized his whole 
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Fic. 3. Morristnc MACHINE 


He was gay, refined and a favorite among the emigrés 
who enlivened New York society in the closing years of 
the eighteenth century. It was at Alexander Hamilton’s 
dinner table that the first suggestion of the block ma- 
chinery came to him. He had been invited to meet a 
M. Delabigarre, who had just arrived from England. 
M. Delabigarre had been describing the method of mak- 
ing ship’s blocks and spoke of their high and increasing 
cost. Brunel listened with attention and then pointed 
out what he considered the defects of the method and 
suggested that the mortises might be cut by machinery, 
two or three at a time. The shaping machine he after- 
ward used was conceived while he was at Fort Mont- 
gomery in the highlands of the Hudson. Brunel left 
America for England early in 1799 and remained in 
England the rest of his life. His marriage soon after 
his arrival to Miss Kingdom, the girl whom he had 
met at Rouen, doubtless gives the reason for his change. 

BruneEw’s Brock MacuHINerY—ItTs RECEPTION BY 

BENTHAM 

Two months after his arrival he took out a patent for 

a writing and duplicating machine and he also invented 


Fie. 4. SHAPING MACHINE 


their adoption, with the result that Brunel was com- 
missioned to build and install his machines. 

About 60 years ago there was a sharp controversy over 
the origin of this Portsmouth machinery. Partisans of 
Bentham and Brunel each claimed the entire credit for 
all of it. The fact is that some of Bentham’s machines 
were used for the roughing out, but all the finishing 
work was done on Brunel’s, and there is little doubt that 
the definite plan of operations and all the more intricate 
machines were his. Bentham conceived the enterprise 
and had it well under way. 
erous substitution of Brunel’s plans for his own was 
quite as creditable to him as the execution of the whole 


His broad-minded and gen- 


work would have been. 

While Brunel was a clever and original designer, he 
was not a skilled His plans called for a 
large number of 
were wholly new 
than he felt the need of someone capable of building 
them. Maudslay had just started in for himself and 
was working in his little shop on Oxford St. with one 
M. Bacquancourt, a friend of Brunel’s, passed 


mechanic. 
refined and intricate machines which 
and he no sooner began actual work 


helper. 
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his door every day and was interested in the beautiful 
pieces of workmanship he used to see from time to time 
in his shop window. At his suggestion Brunel went to 
Maudslay, explained to him his designs and secured 
his help. There could hardly have been a better combina- 
tion than these two men. Maudslay’s wonderful skill as 
a mechanic and his keen practical intuition supplied the 
one element needed and together they executed the en- 
tire set of machines, 44 in all. 


THe MACHINERY IN DETAIL 


he machinery was divided into four classes: 
First. Sawing machines, both reciprocating and cir- 
cular, for roughing out the blocks. 

Second. Boring, mortising, shaping and “scoring” 
machines for finishing the blocks. 

Third. Machines for turning and boring the sheaves, 
for riveting the brass liner and finish-facing the sides. 
In the larger sizes small holes were drilled on the joint 
und short wire pins riveted in to prevent slipping be- 
tween the liner and block. 

Fourth. The iron pins on which the sheaves turned 
were hand forged in dies, turned and polished. 
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Fie. 5. Scoring MACHINE 


In addition to these there were several machines for 
solid blocks without 
A detailed description of the 
A brief description of 


forming “dead eyes,” or sheaves, 
used in the fixed rigging. 
entire set would be too long. 
three of the machines will serve to give some idea of the 
others. 

Fig. 3 is taken from an old wood-cut of the mortising 


machine. A model of it is shown in the background of 


the portrait in the National Gallery, shown in Fig. 2. 
\ pulley and flywheel are connected by a cone clutch M 
to a shaft D. 


At the front end of this a crank and con- 
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necting-rod drive the reciprocating cutter head from a 
point a. The chuck carrying the block, movable for- 
ward and backward on guides, was operated by the feed 
screw /?, a cam, and the ratchet motion shown. A system 
of stops and weighted levers on the side threw out the 
ratchet feed at the end of the cut, and the carriage was 
returned by hand, using the crank r. The crosshead had 
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Fie. 6. Saw FRAME For Surps’ TIMBERS 


two guiding points, a double one below the driving point 
and a single one above it at /, and made 150 strokes 
per min. The chuck could take either one or two blocks 
at a time. 

Fig. 4 shows the shaping machine. Ten blocks were 
chucked between two large circular frames, the same 
working points being used as in the last machine. The 
principle of establishing and adhering to working points 
seems to have been clearly recognized. A cutter g was 
moved across the face of the blocks as they revolved, its 
motion being governed by the handles 7 and G and a 
former i. One side of each of the 10 blocks was thus 
finished at a time. The blocks were then indexed 90 deg. 
by revolving the bevel K, which turned the wormshafts 
d and rotated all the chucks simultaneously. The blocks 
were then faced again in their new positions and the 
operation continued until the four sides were finished. 
The strong curved bars at the top were provided to pro- 
in case one of the blocks should let 


tect the workman 
go. As the momentum of the frame and blocks was 


considerable, a spring braké was provided between the 
bearing and bevel at J to bring them to rest quickly. 
Fig. 5 shows the machine for “scoring” the outside 
of the blocks for the ropes or straps. The view is al- 
most self-explanatory. Two brass disks, each with two 
inserted steel cutters, grooved the two blocks chucked on 


the swinging frame D. The depth and path of cut were 
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governed by the steel former g against which the curved builder, railway engineer and rival of Robert Stephen- 


bar h of the cutter frame bore. Inside the curved bar 
h, but independent of it, was the driving pulley. 

A machine for sawing ship’s timbers, invented by 
Bentham, is shown in Fig. 6. This was used in the 
dockyard, but did not form a part of the Block machin- 
ery. 

Enough has been said to show that these machines 
were thoroughly modern in their conception and con- 
stituted a complete range of tools, each performing its 
part in a definite series of operations. By this machinery 
10 unskilled men did the work of 110 skilled workmen. 
When the plant was in full running order in 1808 the 
output was over 130,000 blocks per year with a value of 
over £50,000 ($250,000), an output greater than that 
previously supplied by the six largest dockyards. It con- 
tinued for many years to supply all the blocks used by 
the Royal Navy, and was in fact superseded only when 
wooden blocks themselves largely made way for iron and 
steel ones. 

Brunel devised other woodworking tools, but none so 
successful as these. He started a mill at Battersea 
which burned down; his finances became involved and 
he was thrown into prison for debt. He was freed 
through a grant of £5,000 ($25,000) which friends se~ 
cured from the government. His later work was in the 
field of civil engineering—the most famous work being 
the ‘Thames tunnel. He was given the Legion of Honor 


in 1829, was knighted in 1841, and died in 1849. 
His Son, IsAamBarp K. BruNEL 


His son, Sir Isambard K. Brunel, was also one of 
the foremost engineers of England, a bridge and ship 


son. He was chief engineer of the Great Western Ry. 
at the age of 27, and built the steamer “Great Western” 
to run from Bristol to New York as an extension of that 
railway system. This was the first large iron ship, the 
first regular transatlantic liner and the first large steam- 
ship using the screw propeller. Its success led to the 
building of the “Great Eastern” from his designs. This 
ship was about 700 ft. long and for nearly 50 years 
was the largest one ever built. She was a disastrous 
failure financially and after a varied career which in- 
cluded the laying of the first transatlantic cable, she 
was finally broken up. Brunel was a strong advocate 
of the broad gage and built the Great Western system 
with a 7-ft. gage, which was ultimately changed to stand- 
ard gage. While a number of his undertakings were 
failures financially, his chief fault seems to have been 
that he was in advance of his generation. 
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Slings for Castings and 
Finished Parts 


SPECIAL CORRESPONDENCE 


The two classes of slings in use in the shop of the 
Cincinnati Planer Co., Cincinnati, Ohio, are shown in 
the accompanying illustrations. 

In Fig. 1 is shown the type of wire-cable sling used 
for handling rough work. They are made by the Roebling 
company, and the ones in use are rated at 30,000 lb. each, 
which is far more than they are ever called upon to 
sustain. It will be noted that each sling is made up of a 
number of twisted wire strands, bound together at inter- 
































SLINGS FOR CASTINGS AND FINISHED PARTS 





290 AMERICAN 
vals by being wrapped with wire. Strong metal! eyes pro- 
tect the cable where the yoke hooks, or tie pieces hold 
them. Made in this way the cable does not draw around a 
sharp corner anywhere, the pull being almost straight. 
If, when lifting, the cable draws over the sharp edge of a 
casting it is protected by padding. 

The rope sling shown in Fig. 2 is used for handling 
machined parts and is shown lifting one of the spindles 
used in the boring mills. This cut does not do the shop 
practice justice, however, as when the picture was taken 
the padding, which is always used to protect the rope 
where it draws over a sharp edge, was left out. 

This type of sling is made in the shop by winding 4- 
in. No. 1 best manila rope over two large spools, set a 
suitable distance apart. There are about 60 strands in the 
ene shown and the capacity is about five tons. The bind- 
ing is done by taking a short piece of rope, thrusting it 
through the middle of the strands and then winding the 
two ends in opposite directions. The ends are fastened 
by thrusting them in through the strands, and then draw- 
ing them up close to the coil. The winding spools are 
placed on a frame, so that their center distance may be 
easily changed to suit the making of various lengths of 
slings. This type of sling is much safer than the ordinary 
rope, and if a few strands are cut they may be easily 
replaced. 
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Guarding Wheelbarrow and 
Truck Handles 
By ErHaANn VIALL 

The International Harvester Co., in its various plants, 
uses the handle guards. shown in Fig. 1, to protect the 
hands of workmen from being bruised or cut by coming 
in contact with posts, door sides, or other things which 
might injure them. 

On push trucks with post sides the shape of the guard 

















Fig. 1. GuARDS ON WHEELBARROW HANDLES 
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A Truck 


Fic. 2. HANpd GUARDS ON 


is varied slightly but the principle is the same, as shown 
in Fig, 2. 

The use of simple guards like these not only protects 
the workmen’s hands but saves the company a large 
amount of money in the aggregate. Even if a man’s hand 
is not injured enough by an accident to cause him to lay 
off, it slows him up and impairs his efficiency. 
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Some Scientific Management 
from a Visitor’s View 
Point 
By W. Ossorne 

Sammy found that the most popular subject for can- 
versation among his mechanical friends, was “Scientific 
Management.” While he did not use anything in his 
shop that could pass under that name, that did not have 
any real significance, for his shop was not much of a 
shop anyhow. 

When distinguished people were being taken around 
the country and shown the sights, they were never taken 
there, neither did the town people take the rural visitors 
there while the wonders of the town were being boasted 
of. 

Not having scientific management to admire in his 
work-a-day life Sammy took to seeing how it worked out 
in such establishments as he visited, and got so that it was 
about the first thing that he inquired about. 

“Do you have scientific management here?’ at first 
was the form of his question, and the answer would 
come, “Certainly, certainly.. We couldn’t get along 
without it. It is a great thing. Don’t you find it so?” 

Then if Sammy could not side-step the issue, he would 
have to admit that he was without this prime requisite 
of goed shop management, and wouid humbly ask to 
have it shown and explained. . 

Did you ever stand up before an enthusiastic exponent 
of anything as intricate as a shop system and give him 
free leave to explain it to you and then stand rea- 
sonably silent while he did it? If you did, and if 
you will remember the condition of your mind at the 
end of the exposition, you will find some excuse for Sam- 
my if his remembrances of how things were in some of 
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these shops are not strictly and scientifically accurate. 
I will try to give you his impression of them. 


SamMy SEES SCIENTIFIC MANAGEMENT IN SomE SuHops 


After one explanation, Sammy asked, “How did you 
get it started?” “We had an expert come here and he 
started us, and he made out a lot of forms for us, and he 
showed us how to use them, and he was so expensive that 
we couldn’t keep him very long, and after he went away 
we changed the forms to suit ourselves, and he did us a 
lot of good, and we have always been glad that we got 
him, and now we know that when we need a form, we 
just study about it a while and make one, and you should 
get someone to show you how to work it in your shop, 
and B—— has it in his shop, but what he has is not ex- 
actly what we have, but they say it is good.” 

Sammy visits B - im is pleased to have him 
come. “We have a very complete system now. We have 
lists and blueprints that show everything that is in, 
around, or about the works. We do not only show the 
grounds and the buildings and their arrangement. We 
have records which show the number of bricks in each 
building, and the number of feet of wood, and the kind 
of wood, and all of the iron, and where it is, and every 
piece of pipe, and every separate fitting, and everything 
else just that way. We know the value of each and every 
one of these things. These records are all in duplicate, 
and one set is kept outside of the works. 

“In regard to the shop. We know where every piece is 
from, the time it starts, until it is finished. We have 
it in dollars and cents, right down to the fraction, and 
if there is a variation, we have a form for the foreman 
to give his explanation on. We have eliminated guess- 
work, and now we know everything that is going on all 
the time.” 

Sammy feels very incompetent and humble as he passes 
along to C ’s place. His one comfort is that Mr. 
Brown is not along, for Mr. Brown is the principal owner 
of Sammy’s shop, and if he were along it might not be 
Sammy’s shop by the time they got back to it. 

As C ’s, it was mostly hard, rough, gruelling work, 
and the biggest sign of scientific management that Sam- 
my saw was in the use and care of the belting. 

They used what they called the Taylor system. A 
table was used to get proper tension. All repairs and 
renewals were made at this table, and the belts were all 
under the charge of one man. Many of the machines 
were run day and night, and much of the work was done 
up to the capacity of the belts. Everyone seen, seemed 
to like the system. 











New Brooms at Work 


Sammy knew some of these in authority at the D—— 
Works. He went there, sure of a welcome and of cour- 
teous treatment. As he passed into the door of the gen- 
eral office, he found that things had changed. He did 
not get far and his reception made him think of a lot 
of things. 

Iie found himself in a space that was railed off from 
the rest of the room. Several men were there before 
him, and he watched to see what they did. 

Two men were talking across the rail to two men who 
were on the other side. The one nearest to Sammy was 
trying to sell something. Sammy could hear all that 
was said. He could not help hearing it without cover- 
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ing his ears with his hands. Beyond the second pair 
of men, a man was talking to a very young and very 
important man who was guarding a gate. 

After seeing several men approach this august pres- 
ence, Sammy saw that it was only by getting his good 
will, that one could hope to have the privilege of getting 
any further in that direction. 

If a retreat could have been effected with a reason- 
able show of dignity, Sammy would have retreated. Not 
knowing how to do it, he moved forward with his most 
soothing air as his turn came, and asked to see the man- 
ager, Mr. Jones. 

“Mr. Jones is not here any more,” came the reply with 
an air cf pitying condescension. 

“Mr. Davis, the superintendent, will do just as well,” 
said Sammy. 

“Mr. Davis is not here any more,” came the reply in 
a way that showed that the fact was ancient history. 

“Is Mr. Dunn, or Mr. Rice, or Mr. Middleaster here ?” 
Naming over all of those that he could remember of his 
friends. 

“They are none of them here any more.” 
to cover everything. 

“T would like to see your manager.” Sammy felt very 
uncertain as to whom he did want to see. 

“You have to have an appointment to see the manager. 
If you will leave your card and a note, telling what you 
want to see him for, it will be sent in to him. By coming 
back again this afternoon, you can learn whether or not 
he can see you.” 

Sammy had some use for a lot of his own time and 
really did not much care for a personal interview with 
He determined to make one more 


‘chat seemed 


the present manager. 
effort to get by the important young man, who at this 
time seemed to be the most powerful person attached to 
the company. 

“My name is Sammy. I am interested in scientific 
management, and I wanted to see your works.” Sammy 
thought that he was making a very clear statement of 
facts. 

“If that is your business, it will not do you any good 
to see the manager. 

“He is putting in a new system of his own. The com- 
pany tried some scientific management with the former 
officials, hut it didn’t work and they let them all go, and 
got a full new force that has been trained to do this 
work and is in sympathy with it. Things were in awful 
shape here, but we are going to make them entirely dif- 
ferent.” 

That “we” let a little hght into Sammy’s understand- 
ing, and he gazed almost with awe on the being before 
him. 

“So you have been especially trained under an expert 
and know the best way to run a manufacturing estab- 
lishment?” Sammy disliked to use the word “run” in 
connection with the work that was so ably being done 
but could not think of a better one quickly enough. 

“Every man that undertakes such work has to have a 
natural aptitude for it and then has to have the train- 
ing. Some men are rash enough to undertake it without 


such trained ability, and the natural result follows. Any 
shop where they get in is in a worse condition under them 
than it was to begin with.” 

“If IT was geing to have some scientific management 
for my own shop, I would have to be very careful or I 
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might be getting some that was not genuine. I guess 
that some of my friends got fooled when they got theirs.” 

Sammy’s allusion to his shop rather puzzled this young 
man. “In your present system, do you have any pro- 
vision for letting visitors through the shop?” asked Sam- 
my. after some conversation that had shown the young 
man that Sammy was only a shop foreman and not a 
salesman for some rival managament concern. “If you 
have I would like to go through.” 


Sreerna A Suop av “Screntiric MANAGEMENT” PACE 


A button was pushed and Sammy was told to wait. 
Waiting meant standing or else climbing up and trying 
to balance on the rail that separated this little pen from 
the rest of the room. Sammy stood, first on one foot 
and then on the other, for some time and waited for a 
signal from the young man at the gate. It finally came 
and Sammy was put in charge of a boy who had been 
trained to walk through the shop in such a way as to be 
fairly safe and to cover a lot of ground in a short time. 
It was no vart of his job to impart information and_-he 
kept strictly to his job. 

Sammy did not have his attention called to any in- 
teresting processes, or to any machines that were making 
records, nor was he introduced to foremen or men who 
had made advancement in shop methods. 

“This is the machine shop.” In three minutes they 
were threugh it. 

“This is the blacksmith shop.” It took a minute and 
a half to cross it. “This is the foundry.” Progress was 
somewhat slower and approximately four and a quarter 
minutes were lost in it. “This is the yard.” 

As it seemed to have a little of everything in it, Sam- 
my saw that it must be the back yard. “This is the ship- 
ing room.” They passed through one side of it with 
only one minute’s delay. “This is the office.” And sure 
enough, Sammy found himself back at the little pen 
where he had started, and before he had recovered his 
wits, he was on the outside of the building and walk- 
ing away. 

Ile stopped and looked back, and wanted very much 
to go back. The preliminary steps had taken consider- 
able time, which had been largely his own fault, but af- 
ter he had been started, he had been projected through 
tose works at a rate. that did not leave anything to be 
desired 4s to rapidity of transit. He wanted to go back 
and find out their record of the stop-watch time of that 
trip, and to see how it compared with records of other 
trips. After thinking it over for a bit, he concluded that 
it would not do him any good to go back. His knowledge 
is the working tools of the scientific manager and the 
publie should not expect to get free use of his records. 

Sammy had to judge of that trip by former experi- 
ences of his own. Using time as a basis, the best of 
Sammy’s former trips through shops had not been over 
2314 per cent. efficient, but judged by the information 
absorbed, the best of them had an efficiency as compared 
to this one of seventy-eight (Sammy had gone on this 
trip without his slide rule or a table of logarithms and 
is somewhat mixed at this point) hundred, or thousand, 
or million per cent. 

This per cent. does not take in any information which 
he received on scientific management. It refers entirely 
to his trip through the works. 
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Permanent Molds for Iron 
Castings 


Much has been done along the line of using permanent 
molds for iron castings so far as the making of water and 
sewage pipe is concerned ; but comparatively little in other 
fields. The accompanying suggestion for the casting of 
the bases for grinders or similar machines, is based on 
work actually being done in another and somewhat sim- 
ilar line, with considerable success. 

The construction of the mold as shown, is substantially 
that which has been successfully used for a number of 
years by a well known concern, which preferred to remain 
in the background. The success of their work leads one 
to believe that the same thing could be duplicated in the 
line shown, as well as other instances, as the two cases 
are similar. 














An Macninist 


PERMANENT Mo.p ror [Ron CASTING 


The mold consists of a base and four hinged sides, 
which swing into place after the core has been set in po- 
sition. The sides are then locked by some such means as 
shown, and the metal poured through the center of the 
core as can be seen in the section at the right. This has 
been found the best method, the head of metal in the 
center of the core acting as the riser, and forcing the 
molten iron up around the outside of the core clear to the 
top. 

It has been found desirable to leave an inch or two of 
metal at the top to be cut off, although further experi- 
ment might render this unnecessary. 

The castings are not as hard as might be imagined, as 
the molds are opened as soon as possible after coring. 
The plan is to open the mold as soon as the outer skin in 
contact with it has become set, and te allow the heat from 
the metal in the center which has not yet solidified, to an- 
neal the whole casting. While the thin iron cast in this 
way would probably be too hard to plane or turn satisfac- 
torily, it can be drilled if necessary, and there are many 
cases as the one shown, where almost no machining is 
necessary, and where the idea might be applied to advan- 
tage. The molds last a long time, and allow casting after 
casting to be poured, as fast as the cores can be set. 
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Letters from Practical Men 





A Roughing Tool for Internal 
Threads of Quick Lead 


The piece of work shown at the left in the illustration 
shows a difficult threading operation. The thread to 
he cut is 13¢-in. diameter by 114-in. double lead Acme 
Standard, and ends in a blind hole. The stock is a 
tough, hammered, case-hardening material. 

Various forms of taps were tried, one large tool firm 
making three distinct styles; using a series of 12 taps 
in an attempt to do this work; these were all failures. 
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A RovGHine Toor ror INTERNAL THREADS OF QUICK 
LEAD 


The lead is so quick that even a series of taps refused 
to lead when the first thread of each tap was made to 
pilot in the track of the previous tap. The question of 
chip room was also a serious problem, as allowing the 
needed chip room made the taps so 
weak they would break. 

As an experiment, the tool shown 
at the right was given a trial, and 
proved to be a decided success. This 
tool body was turned to the general 
outline shown. The material used 
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It is very important that the lathe compound be set at an 
angle of 14 deg. 30 min. during this operation, to feed 
correctly. 

With a roughing tool of this style both leads are cut 
at once and there is no trouble with the lead division. 

After rough chasing to within 0.005 in. of finished 
size, a finished tap is sent through the hole, leaving it in 
fine shape. 

W. H. Appts. 
Lafayette, Ind. 
* 
Machine for Gas - Welding 


Tubes 


We wished to make up a large number of steel tubes 
about 1% in. diameter, 30 in. long and about 0.04 in. 
thick. We devised a machine to do this work and the 
construction was as follows: ° 

We made a cast-ifon bed A of the required length and 
fitted a carriage B to it to carry the flame-welding torch. 
The carriage was driven by a half-nut C that engaged th 
feed screw and this nut could be thrown out by a suitable 
lever D, when it was necessary to return the carriage to 
begin on another tube. The tube was first formed up in a 














Gas Hose 
Adjusting Screw. 
a 


was tough chrome-nickel hardening 
stock. The internal bore B permits 
the lubrication of the cutter points. 

As the thread to be cut has a dou- 
ble lead of 114 in., it is evident that 
two cutters of proper shape with their cutting edges ex- 
actly 0.5625 in. apart at the center line, will, with the 
lathe geared to 114-in. lead, cut the required double 
thread, each lead being in exact division. Two such 
cutters were formed from a_ special oil-hardening 
steel, and inserted in holes bored to receive them, as 
shown at A. ‘These cutters, to clear properly, should 
be tilted until their cutting edges are at right angles 
to the helix of the work. A left-hand thread is shown 
in the illustration but to cut a right-hand thread it is 
only necessary to reverse the angle of the cutter the re- 
quired amount. The cutters are held in position by 
setscrews which lock from below. 

The two small holes shown at C permit the lubricant 
to flow freely and with force directly onto the point 
of cutting contact. Liberal chip room is provided by 
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milling away a portion of the bar. 

After fitting the cutters to the bar, they are removed, 
and the bar is hardened, and ground at D to fit a rigid 
holder block which it is not necessary to show here. 

This tool works beautifully, removing a chip of 0.01 
in. thickness at each cut; roughing the hole in 20 cuts. 











MACHINE FOR GAs-WeELDING TUBES 


die and then clamped in a vise £, located on the side of 
the machine. 

The burner F was adjusted so that the flame played on 
the joint and the machine was then started. Many gas- 
welders turn the flame a little away from the work every 
few seconds, to prevent it from getting too hot, and the 
burner was given a similar motion by a four-pointed cam 
G, acting through the cam roll H, the weight J hold- 
ing the parts in contact. 

W. ALrTon. 

Philadelphia, Penn. 


SKeleton Air Shell Pattern 


The expense of pattern making on an order for a single, 
large special casting makes an enormous hole in the 
profits. 

This is especially true when the pattern-shop foreman 
insists on producing a “regular” pattern. A highly fin- 
ished pattern is not necessary, for as good results can be 
obtained by making use of a skeletonized pattern and 
sweeps. 
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Some extra care in molding is required, but this slight 
expense is more than counteracted by the saving in time 
and labor on the pattern. Take, for illustration, a large 
air shell pattern. The flanges are band-sawn from stock 
of the required thickness. No body or barrel-core prints 
are required, for the core location is determined by means 
of a circular opening sawn in either flange, with the sand 
in the mold swept out to the size of this opening. A tem- 
plate, the size of the outer form of the shell (minus the 
thickness of the stock used in lagging) is nailed to the in- 
ner surface of either flange. Strips of rough stock of the 
required length and thickness are sawn and bradded to 
these templates. These strips form the contour of the 
body and foot of the shell and need not be placed close 
together. 

The top air passage or outlet may be made as in a regu- 
lar pattern, minus the finish, as its form should be ac- 
curate. The air-inlet boss and core print are band-sawn 
and bradded in position on the shell foot or base. 


Shaded portion shows 
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SHELL PATTERN 




















SKELETON we IR 


Core prints for the intake and outlet openings to the 
front and back heads are necessary as their form prevents 
a swept impression from being efficient. The core print 
for the square opening in the base of the shell need only 
be of sufficient length to give the core bearing. The foun- 
dation-bolt lugs need no finish or fillet and stock cores 
may be used for bolt holes (as a rule, these are tapered). 
The hand-hole plates (front and back) are doweled in 
position to permit the drawing of the pattern without ex- 
tra jointing. 

The cooler-flange boss and the core print on the out- 
let passage complete the pattern. The core boxes require 
somewhat more time and labor on account of their num- 
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ber and shape. The body or barrel core is made in the 
reverse form; that is, the core is built up from the flat 
surfaces instead of being rammed in a solid box. The two 
semicircular heads or end pieces are joined by three lat- 
eral strips of stock, concaved to the core diameter with a 
core-box plane. The central liner flange bearings are. 
made in a continuous semicircular strip, as well as the 
end-flange joints, and a strike to sweep lengthwise com- 
pletes the body box. 

The foot or inlet-air box is made by sawing two end 
pieces the exact form and size of the core. These are 
joined by strips in a similar manner to the shell pattern, 
but closer together to prevent the core sand from ramming 
through. 

The inlet-head openings are sawn from blocks and 
nailed in position. The square opening in the base receives 
like treatment. The handhole cores are made from sawn 
blocks of proper thickness and nailed in position in the 
mold.. The outlet-air box is made from two lengths of 
stock, planed to shape and closed by end blocks of proper 
form. 

One length of this box is screwed in position to allow 
removal after the core is rammed. The cooler outlet core 
can be taken from stock and nailed in the mold to connect 
with the outlet passage. A file will give the proper curve 
for fitting. 

As before stated, with a trifle extra finish on the rough 
surface of the mold, this skeleton pattern will produce as 
good a casting as though a brace of pattern makers 
worked a month on a highly finished “regular.” It may 
be stated that the best results from the use of such a 
pattern are obtained from a dry-sand mold. 

F. R. CaLkrns. 

New York, N. Y. 
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Reorganizing a Buffing Room 


The buffing room of a plant is usually one of the 
last departments to receive attention of any kind, and 
yet is nearly always capable of considerable improve- 
ment; this is shown in the buffing department of the 
Pierce-Arrow Motor Car Company, of Buffalo, N. Y. As 
is customary in most departments of this kind, each man 
formerly cared for his own wheel, and had a motley sup- 
ply stowed away under his bench or in some convenient 
place. This was an unnecessary duplication of wheels, 
and made it difficult to keep the department in good or- 
der. 

The accompanying illustration shows a portion of what 
corresponds to the tool room of the machining depart- 
ment, which is known as the wheel room of the buffing 
department. The room is in charge of one man, who 
takes care of, sets up, and distributes the wheels to the 
30 men employed in this department. 

The wheels are filed systematically in this storeroom. 
When a man has a special job requiring a special wheel, 
he can have the wheel sent to his work without search- 
ing among his neighbors for the right wheel. When a 
workman has finished using a wheel, he greases it while 
it is still on the spindle, and then returns it to the wheel 
room. 

While the illustration does not show all of the good 
features of the wheel room, such as the automatic glue 
cooker, the storage for solid wheels and disks, and also 
storage for all material used by workmen, such as, jigs, 
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polishing and buffing supplies, gloves, spectacles, it does 
give a fair idea of the way wheels are stored and of the 
mechanism for dressing them. The wheel to be cov- 
ered is placed on an arbor, set over the glue pot and cov- 
ered with glue in the usual way. It is then coated by be- 
ing rolled in the drawer containing the desired grade 
of abrasive, one of the wheels being shown in the drawer 
carrying the 140 grade. 

The abrasive cabinet shown in the illustration has a 
steam coil at the bottom to keep the material warm and 
dry. The drawers contain five grades, 180, 140, 120, 
80, and 60. 








A CorRNER OF WHEEL Room 


By placing the finest grade at the top, all which drops 
through goes into a coarser grade so that no harm is 
done. 

The company is also installing ball-bearing buffing 
heads of its own design, as well as a heavier type for 


rough grinding. Plain overhead hangers are being re- 


placed by the ball-bearing type so that the line shaft can 
be run at 750 r.p.m. This makes it possible to use 


smaller pulleys on the line shaft and secure a better are 
of contact of the belt on the small pulleys of the buffing 
heads. The installation of the wheel room and the gen- 
eral improvements in re-arrangement and equipment with 
the latest machines and hangers, have greatly increased 
the production of this department. 

Grorce B. Morris. 


Buffalo, N. Y. 
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Fixtures for Machining Univer- 
sal Joint 


A universal joint cross, used in an automobile trans- 
mission, is shown in Fig. 1. It is made contrary to the 
general practice of making the pins and block in one piece, 
as this cross was built up of the center block and three 
pins, one of these being straight and the other two tapered 
on the ends and secured in position by a long bolt passing 
through both. This construction was necessary on ac- 
count of assembling, and possessed the advantage that 
when the pins were worn, they were readily replaced, the 
center piece remaining practically as good as new. 

[t was essential that the holes should be machined 
square with one another and after due consideration the 
following methods were adopted. The first operation con- 
sisted of drilling and reaming the straight hole A in the 
jig shown at Fig. 2. This consisted of a tapered seat B 
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FIXTURES FOR MACHINING UNIversaL JOINT 

carried in a cast-iron base, this seat centering one end 
of the block. A threaded bushing C’ provided with re- 
movable bushings for the drill and reamer served both to 


The work was 


center and clamp the other end of block. 
then pressed on an arbor and the ends of the hubs were 
faced to a gage to insure the proper location from the cen- 
ter of the forging. 

The piece was then transferred to a hand screw ma- 
chine and held in the fixture shown at Fig. 3. This 
consisted of a cast-iron plate, piloted in a faceplate and 
carrying hardened pins FF ground to fit the reamed hole 
A in the block. These pins were inserted into the block 
and the latter held in position by the screws HH. A suit- 
able-size drill was then put through, the end of hub was 
faced and the hole reamed taper to gage. The forging 
was then turned around in the fixture on the pins FF 
and located by means of a sliding taper pilot J, using 
the previously reamed taper hole. The other side of block 
was then finished in a similar manner. The results ob- 
tained with these tools were satisfactory and while the in- 
spectors’ tests were rigid, practically all passed. 

S. W. MILzs. 

Poughkeepsie, N. Y. 
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Arrangement for Compressed- 
Air Distribution 


The Hull division of the Portsmouth Navy Yard is 
now entirely equipped with the universal quick-acting 
hose fittings and manifold fittings, as illustrated in Fig. 
1, which have been invented and developed by me. There 
are nearly 3000 of these now in use. The couplings differ 
from other universal couplings in that as the rubber 
washers become old or worn, the coupling can be set up 
another notch, the cam on which the lugs bear having 
five locking points. 

An ideal layout for a shipyard or navy yard is shown 
in Fig. 2, the 14%4-, 15¢- and 1,7%-in. hose being the 
three standard sizes now used in all navy yards. Fig. 2 
also shows, on one section of hose, a valve located close to 
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The manifolds shown in Fig. 2 are provided with 
cocks for operation with a handle. Only one handle is 
provided for each manifold. It was found that when 
handles were provided for each cock they were in the 
way and frequently became bent so as to interfere with 
their operation. The type of cock shown is that found 
most satisfactory. The nut at the bottom serves to in- 
crease the pressure on the springs, when necessary, 
prevent the cock from leaking. It is not on the spindle 
of the cock, consequently there is no tendency to unscrew 
it when turning the spindle. The usual type of cock has 
a nut on the spindle—this is objectionable as it makes it 
leaky after a short period of service. 

G. A. BIssEt, 
Naval Constructor, U. 8. N. 


Portsmouth, N. H. 








MOLDED RUBBER WASHERS 


— 
| | i 
da St 
An tta nist 
Fie. 1 
De Site es 
| | 








aouvec “To take Pipe 
Lc 4 — TA Y oo te fh 
Ly \ ~ =a 
Pp « ” ' 
# PLUS cock To take J Pipe MANIFOLD =k 3g» 
anifold- ) Zi Plug Cock |. $ Hose — pee Waive Reducer 
“Ay ” 
—poi— 4 Hose 


= aay fe 
=e = meted “5 Hose a | 
LJ Supply Pipe 


iii an = 


‘ote 


e ” 






— | 


REDUCER 


HOSE FITTING 
AT TOOL END.2" HOSE 





COUPLING 


Fia. 2. 


the hammer. This arrangement is frequently used when 
the air manifold is located on deck while the workman is 
below decks. Instead of having to go up on deck to shut 
off the air at the manifold, he can shut it off at the near- 
by valve. 

It is found that the new couplings have admirably ful- 
filled the purposes for which they were designed, namely, 
first to avoid leakage of air; second to economize the time 
of the workman; third to require little care. 

The rubber washers on the old couplings were con- 
stantly being blown out and lost. This difficulty is ob- 
viated in the new coupling. 





MetuHops or ConnectTiInGe Up 


Arr Hose 


Taxes imposed by South American countries on commercial 
travelers are far from being prohibitive to the average ex- 
porter. While various license fees are prescribed by law in 
those countries, their purpose, as explained in a report just 
issued by the Bureau of Foreign and Domestic Commerce of 
the Department of Commerce, is chiefly to prevent unfair 
competition with local concerns, which are themselves sub- 
ject to similar taxes. By associating himself with some local 
house, the traveler may obtain exemption from all but a few 
of the more moderate taxes. The rates of license fees and 
the conditions under which samples may be temporarily ad- 
mitted free of duty in practically all the countries of South 
America are shown in the report entitled “Commercial 
Travelers and Samples in South America” (Tariff Series No. 
19A), copies of which may be purchased for 5c. each from 


the Superintendent of Documents, Government Printing Office. 
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Discussion of Previous Question 





Drilling Small Holes at Equal 
Distances Apart 


Upon reading W. D. Forbes’ article on page 19 on 
spacing holes in a row in a piece of steel, | am prompted 
to describe my method of drilling, what might be termed 
very small holes in average machine-shop work. It will 
be noted that much time is saved, especially in scribing 
circles, center punching, drawing centers, and the like. 

The majority of machinists and tool makers are well 
aware of the time required to lay out a row of small 





Drittinc SMALL Hotes EQUIDISTANT 


holes, say, for a No. 60 drill, and drill the holes ac- 
curately. For example, take a row of holes y in. diam- 
eter and \% in. pitch, the average machinist will scribe a 
center line, find his first center and proceed to lay out 
the other holes from it with dividers, scribing each circle 
off with the dividers. Everyone knows how difficult it is 
to drill the small holes accurately, but I have seen ma- 
chinists do this work in the ordinary way, and they were 
good men, too; they did not realize that it was possible 
to save their time and eyes by a simple means. 

Take a row of holes 0.025 in. diameter, 4 in. pitch, 
which must be drilled with no variation exceeding 0.001 
in., the holes to be in a straight line; another row of the 
same size and pitch is to be drilled on an angle to the 
first row. The job can be accomplished simply and quick- 
ly as indicated in the illustration, which practically ex- 
plains itself. 

The method is as follows: Lay out the first holes 
on each line and drill them. Then take a small piece of 
steel for a drill guide, bevel one corner and scribe a 


line on the bevel section as shown in the illustration. 
Line up the hole drilled in the guide with the hole drilled 
in the work, while the scale is clamped so that one of the 
sixteenth graduation marks matches the line on the drill 
guide, placing the scale with the edge exactly parallel 
to the center line of the row of holes to be drilled. Now 
proceed to drill the holes, setting the drill guide each 
time with the next sixteenth graduation and using a 
glass to line the graduation marks accurately with the 
line on the drill guide. If two or more rows of holes 
are to be drilled parallel, the drill-guide block can be 
drilled to suit. The drill-guide block should be relieved 
lightly in the center so as to insure the ends of the block 
bearing against the scale. 

A tool maker can drill a row of holes accurately in 
the manner described in the time required to lay them 
out in the usual way. Even if the holes do not require 
to be drilled so very accurately, it is quicker to drill 
them in this way than by the common method. 

Frep HENKE. 

Philadelphia, Penn. 


~*~ 


Managing Production from the 
Drawing Room 


If the article on page 9, entitled “Managing Production 
from the Drawing Room,” is intended to describe the 
system in use in one shop, well and good, but, if it means 
that managing production from the drawing room it is a 
novel proposition, it is incorrect according to my observa- 
tion. 

All successful producing concerns in which the drafting 
room is of any consequence at all are managed from the 
drafting room as far as production is concerned, whether 
intentionally or not. 

Please note that I say “successful” concerns ; 
the word “drafting room” is used in the broad sense to 
include the whole engineering department. I also admit 
that it is not always done intentionally. 

The real chief engineer in these places is pretty nearly 
the whole thing. In some concerns coming under my 
observation, it has been the president, in others the vice- 
president and in a third the general manager. 

If anyone is to study the managements of different con- 
cerns, he should learn to distinguish between the visible 
and invisible, or real management; and that titles mean 


and that 


nothing. 

Production in any line is managed by the man or de- 
partment that initiates it, whether it is the drafting room 
in a machine shop or the designing and cutting room in a 
pants factory. In any concern where the drafting room is 
of any consequence, it is the first department in produ 
tion. All new work is started here. The drafting room 
should set an example to the whole shop for thoroughness 
and neatness, accuracy, promptness and completeness. 
It should not stop with the design of the machine or prod- 
uct alone, but should go right on with the design of jigs, 
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templates, special tools, and the like, with which to pro- 
duce the machine or product; in fact, a good draftsman 
in designing a product, keeps the means for producing it 
constantly before him. 

If the product is well designed, the means for produc- 
ing it well planned, and the bill of material out cor- 
rectly, you have the job well begun, and don’t forget that 
a job well begun is a job half done. 

F. H. Srowp. 


Toledo, Ohio. 


“a 


Fastening on Flywheels 


On page 87, of the AMERICAN Macuinist, A. J. Drews 
points out the advantage of putting on flywheels with a 
taper fit. This, in contra-distinction to putting them 
on a parallel fit, is just the difference between just right 
and just wrong. But, if Mr. Drews will some time, by 
mistake, forget to put in the-key and go ahead, he will 
find what a waste of time and material the key is. I 
found this out 50 years ago, when at the Patent Nut & 
Bolt Works in England, where the flywheels of bolt ma- 
chines were all taper fits, with washers and cotters to 
hold them on. 

H. Bollinckx. of Brussels, Belgium, puts the flywheels 
of his large Corliss engines on with a taper fit without 
keys, but uses cotters to force them on the taper. In 
the case of the bolt machines mentioned and in the Cor- 
liss engines, the wheels were forced on so as to just slight- 
ly more than do the legitimate werk, but so as to slip 
when an accident occurred. If this were attempted in 
the case of automobile work, there would have to be a 
feathered washer under the nut. 

JoHN E. Sweet. 

Syracuse, N. Y. 

| # 


Rebalancing Grinding Wheels 


Regarding the articles on this subject, by R. J. Spence 
on page 863, and Charles E. Gillett on page 1088, Vol. 
39, as the latter states, there is no method of balancing 
that is not open to criticism. 

A majority of the wheels made by any manufacturer 
(I refer to wheels 12 in. in diameter or over) will come 
from the kilns or ovens slightly out of balance. 

A wheel which is out of balance will not run true and 
To correct this it must be bal- 
wheels by chipping 
arbor hole, opposite 


is apt to break in use. 
anced. The practice of balancing 
a keyway in the wheel around the 
the heavy side of the wheel, is objectionable for two rea- 
sons. First, the wheel will be overbalanced when it is 
partly used up, and second, the keyway weakens the 
wheel, and combined with the pressure of the lead at this 
point makes it dangerous to use. 

The correct practice is to rub a little off the heavy side 
of the wheel by means of a coarse carborundum brick. 
The wheel will then remain in balance as it wears down. 

The only objection to this method of balancing is the 
case of automatic cylindrical grinding of crankshafts 
where a wheel with the face equal to the length of the 
pin to be ground is used and the grinding is done by 
feeding the wheel directly against the work without trav- 
In this case the sides of the grinding wheel must 
If the wheel has been rubbed to put it in 


erTse, 
be parallel. 


balance, the slightly hollow place in the one side will 
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make a disagreeable noise when passing the work and 
does not give a smooth finish on the shoulder which that 
side of the wheel forms. 

In the case of crankshaft grinding, however, the bal- 
ancing is taken care of by the balancing weights in the 
flanges which are provided by the grinder manufacturers. 
For 24-in. wheels, the size most generally used for crank 
work, the flanges should’ be made to allow of bal- 
ancing a wheel which is out of balance up to 5 oz. - 

All wheels should be balanced by the manufacturer 
within 1 per cent. of their weight. 

JamMEs O. SMITH. 

Providence, I. T. 

R 
What Justifies a Change in 


Rate? 


Recently I saw an accident happen, the ill-effects of 
which could have been much minimized, had it been pos- 
sible to stop a large, highly geared lathe more quickly, and 
I suggested an improvement in the braking. It was ap- 
proved of and I was told to make it. When it was tried, 
it worked so well that I was told to fit up all other similar 
lathes in the same way. 

Now for the point, the rate setter gave 20 per cent. less 
for each of the succeeding lathes than fer the first one, 
his reason being that it was no experiment this time, 
since we knew what we wanted and had the original lathe 
for a guide. I did not argue, but the editorial on page 
1047, Vol. 39, on the subject does couch the point. It 
was my suggestion. It is undoubtedly an improvement, 
and yet I have to suffer a cut. It is not a matter of 
many dollars, but when on the next page, one sees another 
editorial on “Loyalty to the Firm,” one does begin to ask 
oneself as to what is, after all, one’s portion, over and 
above the ordinary wages that everybody else gets, with- 
out taking any interest either in the shop or in his work. 
The satisfaction is there of having done a good thing 
well, still there would be more satisfaction if the good 
thing well done were acknowledged. 

B. G. Barrow. 

Barrow, Eng. 





Maybe the best way of answering the above query, ad- 
vanced on page 1047, Vol. 39, would be to propound an- 
other and answer that, “What is a rate ?” 

A rate is the unit remuneration given for service re- 
ceived. It is generally accepted as a principle in fixing 
piece rates that those rates will not be changed without a 
change of methods. If for those words “change of meth- 
ods,” we substitute “lessening of, or adding to the ser- 
vice required,” then the problem almost solves itself. This 
is assuming that the rate originally fixed was an equitable 
one, which was mutually satisfactory. 

Then whatever happens along which alters the amount 
or quality of the work for which that particular rate was 
set, shouJd also alter the rate itself in exact proportion. 

The question as to whether a man’s rate should be cut 
as the result of his own suggestions is another matter al- 
together and is easily disposed of by the above rule. If 
his work is cut and his rate, too, in correct proportion, 
his earnings are not diminished and he can have no objec- 
tion, but if the cut is the direct outcome of his own sug- 
gestion, then that suggestion being of value to the firm 
should be paid for accordingly. If the suggestion eman- 
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ates from the management the case is the same, the man’s 
earnings are unaltered, and the firm effect an economy. 
The suggestion is merely a part of the ordinary duty of 
the party making it. 

Nearly all the trouble arising out of rate cutting may 
be traced either to neglect of the principle here laid 
down, that is, the preservation of the original ratio of 
work and rate, or else to what is more commonly the 
case, insufficient care in fixing the rate to begin with. 

There should always be, when the rates are cut, “rea- 
sons” which the worker may see himself; anything he 
cannot see is apt to be regarded as an “excuse.” 

With regard to changes of method being largely mat- 
ters of experiment, they are of necessity. Any progres- 
sive firm is always open to do better and in the endeavor 
must use the shop force, else how could they obtain com- 
parative results, in what other way could they tell whether 
they had attained the best possible result either from men, 
means or material. 

Changes of method may also be considered as an in- 
vestment, the capital being the brains, the inventive abil- 
ity, the controlling force, the return, greater or less, 
from the working force being the interest. 

GrorGe WILLIAM SMITH. 

Birmingham, Eng. 





Referring to the editorial on page 1047, Vol. 39, on 
what justifies a change in rate, it seems to me that the 
answer to this question depends upon the manner in 
which the rate was fixed in the first case. 

Assuming that we have a thoroughly modern and up- 
todate shop with all its equipment standardized and all 
operations described on instruction cards, these giving 
full details as to tools and methods, together with the ele- 
mental times, all based on careful time study, then here, 
for any change in method, no matter how small, the in- 
struction card, can be revised and the piece rate auto- 
matically changed. 

The fairness of this method is obvious as the actual 
reduction in time due to the new methods is capable of 
demonstration; naturally in such a shop the worker has 
but to carry on the operation, without doing his own la- 
boring, searching for tools, gages, and the like. 

But shops of this kind are not numerous, at any rate 
in Europe, and consequently it may be of more value to 
consider the large majority not organized on Taylor prin- 
ciples; these fall into two main classes. The first are 
those where the piece rate is fixed by the overall time be- 
ing taken on the first batch, tools and methods being 
largely left in the hands of the worker; this type of shop 
is usually provided with uptodate plant and is engaged on 
repetition work. When any change is made the same 
procedure is usually repeated for the first batch under 
the new conditions and a new piece rate fixed, although 
if the saving in time is less than 10 per cent., it may be 
better policy from the management’s point of view not to 
cut the rate but remain satisfied with the increase in pro- 
duction and consequent saving in overhead burden. 

_ The second class comprises those shops (usually those 
engaged on jobbing work and the older type manufac- 
turing a line) where there is not much competition. There 
the piece rate is fixed by mutual bargaining between the 
foreman and the operator, the basis being guesswork on 
the part of the foreman, the closeness of the guess varying 
with his experience. As in these shops the worker is ex- 
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pected to do most of his own laboring, look out for tools, 
gages, drawings and the like, so many unknown quanti- 
ties are concerned that unless the foreman is convinced 
that a large increase in production should follow (say at 
least 25 per cent.), it is probably wiser not to cut the 
rate. This sounds rather vague and unsatisfactory, but | 
have seen too many cases of trouble arising, due to the 
rate being cut for a small increase in production, 

Of course, much depends on the relation existing be- 
tween the foreman and his men, but usually with such 
a radical change as moving to another type of machine 
a rate may be cut without much demur. In any case, 
even if the rate is not cut, the firm always stands to gain 
by the increased production due to saving in overhead 
charges, which, in the case of an expensive machine, may 
amount to a great deal more than any cut would bring. 

E. A. DARNER. 

Fallowsfields, Eng. 

% 
Test of Lathe Tools and a Ma- 


chining Problem 


Apropos the editorial on page 1090, Vol. 39, it may be 
said that these various power and endurance tests of lathe 
tools are of little value to the majority of machinists. 
This is because they deal exc ‘lusively with heavy cuts on 
work which is so rigid that there is no question of its 
strength, and with such heavy lathes that no question of 
lack of power enters the problem. What we have to con- 
tend with in 95 per cent. of shops is work on which there 
is comparatively little stock to remove, but which is not 
readily held, or is not in itself rigid enough to withstand 
heavy cuts. We also have to do this work in lathes which 
have not sufficient power to take the heavy cuts which 
these experimenters use. 

What we need to know is this: Suppose that we have 
a 1-in. shaft, 8 in. What is the best combination of 
speed and feed for reducing it to }% in. or % in. diameter ? 
Suppose we keep getting longer and longer shafts, at what 
length should we reduce the feed or speed? At what 
length does it pay to put on a center rest? A follow rest? 
If the size of the shaft is increased to 11% in., or 114 in., 
how does it change the speeds and feeds? Suppose we 
have an inch shaft again and it is desired to turn an end 
of it down to 1% in. diameter for 3 in., or 4 in., or 5 in., 
what is the best combination, one cut at a slow feed, o1 
several cuts with a quick feed? We need to know what 
speeds and feeds and depths of cut we can fairly expect 
to take on a given diameter, say 6 in., if the driving 
medium is a 114-in. mandrel, and we need a whole table 
of these speeds and feeds for a large range of diameters 
for different lengths of hubs on different sizes of man- 
drels. We need to know whether it would pay to make an 
8-in. pulley of 3-in. face with a web 3 or \% in. thick in 
place of the usual arms just for the sake of the saving in 
time turning it. 

These are the problems that are facing almost all the 
machinists in the world. They don’t sound nearly so at- 
tractive as the heavy forge-shop problems, but they affect 
the work of the majority to a vastly greater extent. 


long. 


A DovetaiL-Stipe PROBLEM 


Another problem that we are all meeting and always 
have met is that of estimating the time required to do 
some simple little things. For the sake of starting the ball 
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rolling I am going to suggest a study of the time required 
to plane a dovetail slide such as is used in the majority 
of engine lathes for the cross-slide and compound rest. 
The cross-section is given in the illustration, and each 
piece is a foot long. We will assume six strung in a row 
on a planer table and that the onl, work to be done is to 
rough out the top, as shown in the sketch, take off, repack 
and finish, all on a planer. We will assume that there is 
abundant rigging to do the job and that the bottom is fin- 
ished, so that no time is lost shimming up. For the sake 
of argument we will assume a cutting speed of 36 ft. per 
min., and a return, enough faster to make up for the 
slip of the belt on the reverse, over travel, occasional trips 
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Tests or LATHE TOOLS 


to the ice-water bucket, and so on, which is about all we 
can expect. That will give us three cutting strokes per 
minute. 

We begin with a round-nose tool at A and run across to 
B, cutting down %4 in., leaving a strong 64th over the 
finished depth C. If the feed is 20 per in., it will take 
20 min. to do it for the lot. It took anywhere from 5 to 
20 min. to find the tool and grind and set it, according 
to whether the last man that used it was our kind of a 
mechanic or not. Of course, I realize that a round-nose 
tool is a back number, and not seen in polite society any 
more, but there is nothing else quite so good for this job, 
se we will use it and hope the efficiency expert in the office 
won’t notice it. 

Now we lift the tool 34 in., a rule is good enough to 
set to this time, and run over from D to £ and F to G, 
which takes 20 min. more, only allowing for cutting 44 
in. of air. It took five minutes more to raise the tool, get 
the backlash out and move it across from one side to the 
other. Call it 50 min. to this point. 

Now use up five minutes more laying out points 7 and 
F to the drawing. Then we use up five more getting a 
cutting-off tool to cut down straight with. Better run 
clear down; it saves getting on the scale with the next 
tool. To run down each side with a feed of 20 to the inch 
takes 10 min. in all, but practically 15, because we throw 
out the power feed and use up quite a few strokes getting 
to the level of the lower line. Then we use up 10 min. 
getting a pair of dovetail tools, 30 min. setting over the 
head, and tipping over the clapper, and about 15 min. 
on each side roughing the bevels. Total roughing time, 
two hours, allowing five minutes to tip the head over the 
other way and put in the other hand tool. 

It will take another two hours to finish, including tak- 
ing off and putting on again, allowing for using flat-face 
tools and feeds of 14 or } in., and for the longer time 
in setting the tools and getting the exact measures. 

Four hours are gone. If we pay 30c. an hour and our 
overhead charges are 100 per cent. the pieces have cost 
us 40c. each, and they should be so well done that the 
scraper hand will have no kicking to do. 
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Looking this over, anyone would say that the job should 
be done in half the time, and I grant it, but is it done? 
Let’s have some opinions. 


E. H. Fisu. 
Worcester, Mass. 


8 
Annealing Chain 


I was much interested in the article, under the above 
heading by John E. Sweet, which appeared on page 88. 

Having had considerable experience with chains that 
are subjected to heavy lifting and having frequently ex- 
amined links that have broken under strain, I am of 
the opinion that crystallization does take place in parts 
of the links other than those at which they have frac- 
tured. 

Frequently, when a chain is sent to the forge shop for 
repairs, the fractured link or links have to be removed. 
This is generally done by driving a cold chisel in the 
fracture to open it out sufficiently to allow of its being 
removed from the adjoining links. In doing this, the 
link being removed often snaps at some cther point and 
the crystals at the fresh fracture are plainly seen. 

It is generally taken for granted, that not only the 
whole of the link which has broken is crystallized, but that 
the whole of the chain is in the same condition. Whether 
this is so or not, I am not in a position to say, but a 
link that has parted through over-use without having 
been annealed, will usually break at some other place if 
any attempt is made to straighten it out without heat. 

What would seem to be of more interest to the users 
of chains is some way of preventing crystallization, fatigue 
of the metal, derangement of molecular construction or 
whatever it may be termed. At the present time, heat 
treating of metals, to increase their tensile strength and 
their elasticity, is common practice, and it would seem 
reasonable to suppose that a similar treatment for chains 
would increase their life and lifting capacity. I would 
have experimented along these lines, but have been handi- 
capped for lack of heating, gaging or testing facilities, 
which are so essential to experimental work. 

JAMES CRAN. 


Plainfield, N. J. 
J 


Busy Man’s Information Files 


In P. A. Frederick’s article on page 1000, Vol. 39, I 
was pleased to note the adoption of a scheme similar to 
the one I have used for years. There is, however, an eas- 
ier classification, and I can recommend its adoption to 
anyone having similar requirements to my own, that is, 
the assembling of data in connection with machine-shop 
operations. 

All articles are cut out and indicated in the same man- 
ner as in Mr. Frederick’s plan, but each is filed under a 
standard machine-shop process designation ; turning, bor- 
ing, milling, planing, slotting, and the like. Where nec- 
essary, a cross reference is made in one file to articles con- 
tained in another. I use the same scheme for filing away 
advertising matter, which I look upon as being valuable 
and uptodate information. 

JOSEPH BAILEY. 

London, England. 
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Editorials 





An interesting account of machine-shop research work 
is found in the article on page 306 by Charles G. Renold. 
This shows two things with great certainty. In many 
cases research work must take the place of mere “drawing- 
office design” and the demands of the present require « 
surer solution of problems than the ordinary “drawing- 
office solution.” In Mr. Renold’s own words: 

Had the new form [of tooth] been based on the first 
theoretical investigation, which was equivalent to a drawing- 
office solution of the problem, it would have been based on a 
fallacy, and the expensive gages, form tools, and new cutters 
for the 300 or 400 new forms would have been wasted. 

In another case, if we had placed a hardened-link chain 
on the market, as the result of drawing-office design, and 
the usual rough-and-ready works testing, we should have 
bought experience at the price of our reputation. 

The second point to be placed above its fellows, is the 
length of time and expense of research work. The in- 
vestigation outlined covered some five or six years, and 
during that period there were months when the results 
were apparently of less value than those derived from some 
of the earlier studies. 

Judgment, nerve, money—these three are needed to 
carry on successful shop-research work. American ma- 
chinery builders possess all three. May they take ad- 
vantage of the opportunities facing them and carry Amer- 
ican machinery building to a higher vantage point. The 
result will outweigh the expense and effort, for Mr. 
Renold emphasized that “the stress laid on research work 
is justifiable.” 

& 


A Danger 


A few months ago Congress passed a bill for the pur- 
pose of protecting the designs of foreign exhibits at the 
forthcoming Panama Exposition. After this became law 
there was a protest from some manufacturers, particularly 
those producing textiles, floor and wall covering and pic- 
terial designs. This agitation has crystallized into a bill 
H. R. 11321 introduced into Congress on Jan. 12, en- 
titled “Providing for the Registration of Designs.” 

Machines and machine parts are made the leading item 
in its provisions. 

It provides for the registration of a design under easy 
conditions, following which certificates may be issued for 
three different terms. These are: A term of three years 
for $1, 10 years for $10 and 20 years for $30. 

A design is defined as follows: 


That for the purpose of this act, design shall mean pattern 
shape, form, esthetic or artistic appearance, or ornamenta- 
tion, or the union of any two or more of these features, em- 
bodied in or applied to a manufacturing product, but shall 
not extend to functional construction or arrangement of 
parts: Provided, however, that an original shape or form of 
a functional or operative part, which shape or form in and 
of itsclf contributes no mechanical function to the said part, 
may be the subject of valid design registration herein-under. 

In this Act the phrase, “Embodied in or applied to” shall 
be construed as covering not only the actual embodiment in 
or application to a manufactured product, but also the illus- 
tration and disclosure of design by drawing, photograph, 


epecimen or otherwise, as embodied in or applied to a manu- 
factured product. 


PUNETOONUDSAONEONOOGUOUNNEDAAAOOOONANOOONA EN ENANANAG HON ENNTUNN NAAN AT OOA NENA ANANTH 


We cannot know what construction a court would put 
upon this definition, but it is apparently broad enough to 
prevent anyone from making a mechanical device which 
resembles in appearance another device registered as to 
design. Had this law been in effect, the first builder of 
an engine-lathe bed of the common type could have regis- 
tered the shape of that bed and held off competition for 
20 years. The form of the goose-neck vertical drill could 
have been made the subject of a design patent, or the ar- 
tistic form of the common housing planer, or the appear- 
ance of a five-spindle screw machine, or the shape and 
form of a turret lathe, or the artistic appearance of a 
twist drill, or the shape of a tap, or the form of a ham- 
mer; or the esthetic appearance of a reamer, and 80 on. 
That is, if this act becomes law, a machine designer can 
not only patent his combination of mechanism, but also 
the general appearance of what he has produced. 

The objections to this are many and of great impor- 
tance. 

Handicaps to machinery building cannot be tolerated, 
and the protection of designs of this kind and in this 
manner would be a handicap without any compensating 
advantages. 

Of necessity, many machine parts and machines re- 
semble those made by other manufacturers. The general 
lines of a design are the result of years of experience and 
evolution. They are now wisely the common property of 
all. But if the appearance of these designs when orig- 
inally developed had been tied up for a period of 20 years 
under the provisions of a law like this, it is more than 
likely that we would not have progressed as far as we 
are today. 

Our patent laws furnish adequate protection to the in- 
ventor and designer of machines and machine parts. 
Nothing additional is needed. Anything more will serve 
to retard advancement. There may be good reasons for 
a registration law of this kind, in regard to the designs 
of fabrics, wall paper, carpeting, prints, postcards and 
the like. But even so, it is difficult to believe that this 
protection should extend over 20 years. 


Labor-Saving or Labor-Multi- 
plying Machinery--Which? 


It is often instructive to set a question mark beside 
some common saying or proverb or term, asking if it is 
true, if it really means what it seems to mean. Let us 
put such a question mark alongside the term “labor-sav- 
ing machinery.” 

This has been applied for several generations to the 
machinery of manufacturing. It was probably put to- 
gether by someone who recognized that with machinery a 
given amount of product could be produced with less la- 
bor than when only hand tools were employed. 

In describing the installation of the Portsmouth block 
machinery on page 285, of this issue, Professor Roe says 
that with this outfit of 44 machines, 10 unskilled men 
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did work formerly requiring 110 skilled workmen. But 
is it right to say that the labor of 100 men was saved? 
Saving implies hoarding or storing up and it is evident 
that nothing of this kind was done. On the contrary, 
the labor of 100 men Was released for other purposes and 
the labor of the 10 men who operated the machines was 
made 11 times more effective, measured in output. The 
saving, if any can be considered, was a saving in the 
wages or labor cost of producing the given number of 
blocks. 

This idea, that manufacturing machinery increases the 
effectiveness of the efforts of workmen is well shown in 
the threshing of wheat. With hand flails seven men can 
thresh 35 busheis of wheat per day of 10 hours. Seven 
men operating a modern threshing machine can thresh 
some 1750 bushels in a day of 10 hours. The ratio is 
1:50. That is, the advantage of the machine operator 
over the hand workman is such that his labor becomes 50 
times more effective, measured in output. 

There is a constant crying demand for laborers in our 
Western country, when the wheat crop is ready to be har- 
vested. Thus it is evident that the bringing in of agri- 
cultural machinery has not saved any labor, using the 
word saved in the sense of storing or hoarding. But on 
the other hand, this machinery has tremendously in- 
creased the effectiveness of the labor that is employed. 
Machinery has multipled the results of labor. 

Is it not, therefore, better to say labor-multiplying 
machinery, instead of labor-saving machinery. 

Every one of us enjoys personal triumph. We like to 
do things, to get things done. We like to tell of our deeds. 
Boasting is merely the abuse of this universal impulse. 
The big fish yarn, or a story of “what I did to big game 
in Africa,” is inspired by this primitive motive. There 
is first the natural ambition to excel, then the desire to 
tell of the achievement. Industry does not destroy these. 
But false notions may cause us to fail to produce with 
all the effectiveness and advantage that machinery gives 
us. This is unfortunate for it is impossible to produce 
too much of the products consumed by the human race. 

Often important things are misunderstood merely be- 
cause they are misnamed. Is it not possible that some 
of the opposition to manufacturing machinery in the 
past on the part of workingmen and women might have 
been obviated if they had appreciated that the machinery 
was multiplying their own efforts, instead of hoarding 
them? That by its proper use they could accomplish more 
and thus gain a greater satisfaction from their daily 
work, 

In the field of management we can suggest the same 
parallel, that is, labor-multiplying management, as op- 
posed to labor-saving management. Modern management 
multiplies the effectiveness of labor. 

sge 


Light and the Efficiency of 
the Eye 


Everyone is, or should be, interested in those items 
which affect the efficiency of vision, and in those con- 
trollable factors which tend toward premature eye fa- 
tigue. That light, and the way it is furnished, exert a 
material influence on the power of sustained vision has 
been the basis of some interesting tests conducted by 
Dr. C. E. Ferree, who was appointed by the American 
Medical Association to make a study of the effect of dif- 
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ferent lighting systems upon the eye. The results of 
these tests form, perhaps, the first definite information 
regarding the relative merits of different lighting systems 
as related to the efficiency of the eye. 

Owing to the difficulty of making exact measurements 
of eye fatigue and eye strain, reliable methods of esti- 
mating these effects in measurable quantities received 
careful attention. he tests were made on a number 
of observers who worked for three-hour periods in 
turn under daylight, and the indirect, semi-indirect and 
the direct-lighting systems. In the case of each ob- 
server, the reduction of efficiency of the eyes (according 
to the methods chosen for these tests) at the end of a 
three-hour period under daylight conditions amounted 
to but little. The same result was obtained under the 
indirect-lighting scheme. Under the semi-indirect- and 
direct-lighting systems the decrease in eye efficiency at 
the end of three hours was more marked. 

The conclusion reached on a basis of these tests is that 
the manner in which the light is distributed is the 
fundamental item involved in the decrease of eye effi- 
ciency. The assertion is further made that if the light 
is well distributed and diffused, as in the case of day- 
light and indirect artificial light, the ability of the eye 
to hold its efficiency over relatively long periods of time 
is essentially independent of the intensity of the light. 

A most interesting fact brought out by the tests is 
that the ability of the eye to see details requires a high 
intensity of light, while to sustain the efficiency of the 
eye over longer time intervals rather requires lower in- 
tensities. Fortunately, however, the amount of light re- 
quired for ordinary work is not high enough of itself to 
cause marked decreases in efficiency except in such cases 
as that of the draftsman where high intensities of light 
are required for seeing details on the drawing. 

These tests, as far as they have gone, are of consider- 
able importance in practical factory lighting. To have 
determined by careful measurements that an average per- 
son suffers an appreciable decrease in eye efficiency at 
the end of three hours under one kind of artificial light 
in common use, while this deerease is not so marked 
with another system, is a striking result obtained from 
difficult experimentation. 

If the men in the factory who are obliged to work 
under artificial light much of the time, suffer an ap- 
preciable loss in eye efficiency under one system of arti- 
ficial light, while another system, with the lamps ar- 
ranged in a different manner, changes this loss ma- 
terially, then the effect on output and accuracy of work 
produced by the inferior system demands a rigid scrutiny 
to determine whether a change will improve conditions. 
Another and even more important fact brought out in 
measured quantities by these tests is the importance of 
providing daylight wherever possible. The superiority of 
daylight, while generally conceded, is thus definitely 
stated in measured values. 

These investigations, although extending thus far over 
a year or more, are not complete, and further experi- 
ments should place the whole question of eye efficiency 
and the means for its improvement upon a sounder basis 
than has been possible up to this time through a lack 
of definite information on the various items involved. 

e 

Buying a machine for its extra-ingenious mechanism 

is as dangerous as marrying a girl for her pretty face. 
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) Shop Equipment News 





Largest Automatic Screw gages the walls of the hole, thus tightening or releasing 


Machine the cutter. | ' 
In use the strain of the cut tends to force the slide 


The automatic screw machine shown is believed to be down and back, thereby effecting a self-wedging action. 
the largest machine of this type ever built. It has a ca- 
pacity for 734-in. round stock and will handle rough bar 
stock with a variation of ;4 in. diameter anywhere along 
the bar. The capacity of the machine may be more fully 
appreciated when it is understood that a 10-ft. bar of 
734-in. round stock weighs 1584 lb. A bar of these di- 
mensions is handled by the automatic stock feed of the 
machine shown. 
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The machine is equipped with a positively driven oil 
ump, which has an air-cushion pressure chamber. The 
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pump has a capacity for delivering 23 gal. of oil per Toot HoLper 
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LARGEST AUTOMATIC ScrEW MACHINE 


minute. The machine has an overall length of 16 ft. 6 This holder is a recent product of 8. S. Fuller, 59 Words- 
in., is 4 ft. 6 in. wide, and has a spindle of 1214 in. av- worth St., East Boston, Mass. 
erage diameter and 58% in. long. The chuck hood is x 
15% in. diameter and the cross-slide has a travel of 1314 Drilling Head for Gas Stove 
in. The turret is 1414 in. diameter and 18%%4 in. long. B 
It has a milling stroke of 9 in. Srncre 

The greatest length of stock feed is 1654 in., and the 
longest distance from the face of the chuck to the face of 
the turret, with the latter advanced is 1714 in. This ers of gas stoves. 
machine is the latest product of the Cleveland Automatic 
Machine Co., Cleveland, Ohio. 


The illustration shows a drilling head for drilling.four 
holes simultaneously at an angle of 45 deg. in the burn- 
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Tool Holder 


The special feature of the tool holder shown is the flat 
clamping fixture for the cutters, designed to eliminate 
the breakage of cutters and setscrews. The holder con- 
sists of the shank and a movable slide or block. The shank 
has a slide seat which is at an included angle with the 
cutter seat so that when the slide is moved the cutter is 
clamped on both top and bottom. 

The slide is operated by the removable key shown, which 
has a cam end and a protruding end. The pin is inserted Drittine Heap ror Gas-Strove 
in the hole bored through the shank and the cam end en- BURNERS 
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It clamps to the spindle quill of a sensitive drilling 
machine and remains stationary. The four spindles are 
driven through suitable gearing from a gear on the end 
of the spindle. The feed for the four drilling spindles 
is obtained from the rack operated by a hand lever. The 
rack actuates a sliding member carrying four toggles, 
which operate levers engaging with each of the four 
spindles. This drilling head is manufactured by Ed- 
ward Board, 619 Filbert St., Philadelphia, Penn. 


oy 


All-Geared Lathe 

The all-geared lathe shown is a recent product of the 
Canada Machinery Corporation, Ltd., Galt, Ontario, The 
machine is shown with a direct-current constant-speed 
motor, but it may also be arranged for single-pulley belt 
drive. 

The head, of the totally-inclosed, all-geared type, 
gives 18 changes of speed. ‘This is accomplished by 
means of two sets of sliding gears and a double-jaw 
clutch. The gears are of forged steel, with the ends of the 
teeth rounded to facilitate the speed changes. The driv- 
ing pulley for the gear is provided with a friction clutch 
and the gears run in an oil bath at all times. The head 
is so designed that it is impossible to engage two different 
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wall, or it can be carried on a truck or car, making it a 
portable machine. A stud is furnished in the boom-end 


casting to provide a means of anchoring the boom to the 
floor when drilling holes of larger diameter. 
Power is derived through coupling a countershaft, 




















ALL-GEARED 


sets of gears at the same time. 
bronze bearings. 


The spindles run in 


Means are provided for locking the spindle when chang- 
ing the faceplate, whereby a special locking pin enters a 
corresponding hole in the sleeve clutch on the main 
spindle and keeps it from rotating in either direction. 


* 


Wall Radial Drilling Machine 
and Reamer 


The machine shown was designed especially for appli- 
cation in bridge, structural, boiler, railway and other 
plants where large surface areas are to be covered for 
drilling, reaming or countersinking. 

It can be either bolted to a building column or to the 


LATHE 


either belt or gear driven, to the upper horizontal fric- 
tion-clutch shaft. The wall plate is a heavy casting, with 
machined ways to guide the elevating carriage which, in 
turn, supports the boom and sway bars. This carriage is 
provided with large bronze-bushed lugs, through which 
passes the vertical shaft. Cupped brass frictions engaging 
with spur gears operate the screw shaft for raising and 
lowering the carriage. Hardened-steel ball bearings take 
the vertical load. The spindle carriage is a heavy ribbed 
with truck wheels roller bushed. Provision is 
made for locking the carriage in position when drilling 
and reaming and arrangements are made to take the di- 
rect thrust of the spindle. “The spindle carriage is as- 
sembled with ball bearings for end thrusts, in a sleeve 
having a ground fit to the bore of the carriage frame. A 
large bevel gear guides and drives the upper end of 


casting 
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the spindle. The power feed consists of four changes of 
gears in connection with a worm gear and friction-clutch 
device. The hand feed is direct and is operated by the 
large handwheel, which also constitutes the quick return 
when power feed is disengaged. A counterweight automat- 
ically raises the spindle on the release of the hand feed. 

This machine is known as the “Milwaukee,” and rep- 
resents a recent product of the Vulcan Engineering Sales 
Co., Chicago, Il. 


a) 


Large Plate Shear 


The machine shown has capacity for shearing plates 3 
in. thick up to 16 ft. wide. It is made by the Long & 
Allstatter Co., Hamilton, Ohio, and is equipped with 
their regular automatic hold-down for clamping the plate 
while it is being sheared. The slide is provided with an 
air-balance in place of the ordinary weights, as shown 
by the three air cylinders on the top of the frame. The 
crankshaft is made of the best grade of forged, open- 
hearth steel, with two cranks, and the main bearings are 
bushed with bronze. The jaws on both clutch and main 
gear are faced with hardened-steel plates, which can 
be replaced when worn. This machine, as well as the 
other sizes built by the company. is supplied with either 
belt drive or electric motor. 


*98 


Belt Pole 


A belt-shifting pole designed to eliminate the use of 
ladders in the shifting of belts and at the same time 
facilitate the operation, has been placed on the market by 
Edward Wilbur, 125 Summer St., Boston, Mass. The 
pole is 9 ft. long and has a right-angled fork at the 
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upper end, one prong of which rests under the belt, while 
the other acts as a fulcrum on the edge of the pulley. 
A cast-iron floor stand is provided, in which to hold 
the pole when not in use. 
ne 
Portable Electric Drilling 
Machine 

The portable electric drilling machine shown may be 
operated either on direct or alternating current. The 
motor is series wound, air-cooled and is of Westinghouse 
design and make. 
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PorTABLE Exvectrric DRILLING MACHINE 

The spindle bearings, and chrome-nickel gears with 
which the machine is provided, run in grease. 

This machine is made in three sizes, 34, % and 7% in., 
and is the latest product of the United States Electrical 
Tool Co., Cincinnati, Ohio. 
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Universal Facing Arm 
The illustration shows a universal swiveling facing arm 


manufactured by H. B. Underwood & Co., Philadelphia, 
Penn. ‘The tool holder swivels through the entire circle 
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Universat Factne Arm 











and can be rigidly clamped in any position. It will face 
to a minimum diameter equal to the size of the bar, and 
to a maximum diameter beyond the end of the screw on 
the facing slide. The arm can be applied to either end 
of the bar. Automatic feeds for both slides are by star- 
wheels, and a crank furnishes means for hand feed or 
7) 


quick adjustment. ‘The arms are made for bars from 2 


in. diameter and up and of any length desired. 


Impact Ball Steel Tester 

The Wheelock, Lovejoy Co., New York, N, » om has re- 
cently placed on the market an impact ball-testing in- 
strument for determining the softness of steel. 

The instrument is identical with the instrument shown 
in Vol. 29, page 163, 

Briefly, it consists of a vertical which is 
mounted a drop weight. The piece to be tested is placed 
under the rod and the indentation made by the drop 
weight, measured by a celluloid scale, expresses the result. 


~ 
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The Importance of Shop 
Research* 
By CHaRLes G. RENoLD+ 


Five or six years ago we came to the conclusion that 
our tooth form for roller-chain wheels could be improved. 

The problem of gearing of a roller chain with a wheel 
was studied by graphical statics and a theory evolved. 
This was put to the proof by a set of experiments, the 
results of which did not square altogether with the math- 
ematical results. This meant that experiments had to be 
devised to enable the fundamental principles to be dis- 
covered. As the result of tests of many different tooth 
forms, these principles were worked out, and a tooth form 
evolved, which had three advantages over the old one: 

1. The action of gearing was quieter, especially with a 
chain that was partly worn, and therefore out of pitch 
with the wheel. 


_ *Excerpts from paper presented at the annual meeting of 
Society of Automobile Engineers. 


+Of Hans Renold, Ltd 
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2. The chain would sustain a greater load before 
mounting the teeth. 

3. For a given load on the chain, the maximum pres- 
sure between roller and tooth face is less, and therefore 
rollers are less likely to break. 

This investigation, from start to finish took about five 
years to complete, as it had to be interrupted frequently 
Horsepower 
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GRAPHICAL Rresutts OF RESEARCH ON CHAINS 


for more urgent work. Had the rew form been based 
on the first theoretical investigation, which was equiva- 
lent to a drawing-office solution of the problem, it would 
have been based on a fallacy, and the expense of gages, 
form tools and new cutters for the 300 or 400 new forms 
would have been wasted. 


STEELS FOR CHAINS 


I will cite another instance. Rather more than two 
years ago, the growing use of silent chains for driving 
the camshafts of automobile engines, had shown us that 
there was as yet no chain on the market good enough for 
the work. Our chain at that time was made of rolled- 
steel links, unhardened, with case-hardened cylindrical 
bushings in the rivet holes. We decided that the right 
way to approach the problem was to omit the bushings 
and to harden ‘the link. To get a steel which could be 
made hard enough to stand the wear on the rivet holes, 
and still tough enough to stand the shocks to which the 
chain is subjected in driving, we tried a number of the 
high-grade alloy steels, put forward for severe duty in 
automobile construction. These included nickel, chrome- 
nickel, vanadium and other special steels, some with 
high, some with low carbon, for direct hardening or case- 
hardening, respectively. ‘These were all high-tension 
steels, with breaking loads, when hardened, ranging from 
180,000 to 270,000 lb. per sq.in. 

From each of these steels we made chain links, and 
hardened them in many different ways. Having found 
the treatment for each steel, which gave the greatest 
strength consistent with a sufficient hardness, we made 
up test chains for running. Each chain was tested on a 
motor-generator set, on which it could be loaded at any 
given speed, from’ 0 to 34 hp. A test consisted of a 
series of runs of three hours’ duration. After each run 
the length of the chain was measured, and each run was 
at a higher load than the one before. For all chains 
tested, the speed and the increments of load were always 
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kept the same. The first few months were spent in modi- 
fying the design of the chain, to secure the equal elasti- 
city of every pitch, and the most suitable size and shape 
of oil clearance between the rivet and the hole in the 
link. Having reached this stage the test became simply 
a comparison of the various steels in question. The re- 
sults of some of these are shown on the accompanying 
chart. 
A PRESUMABLY SUCCESSFUL CHAIN 

After about twelve months’ work, we obtained the 
chain No. 16 on the chart, which ran for 3000 hp.-hr., 
as against the 500 of the standard chain, with a total 
stretch no more than that of the standard. We thought 
that the object of our tests was achieved, but to our dis- 
may, we found ourselves unable to repeat this result—see 
chain No. 18. Sample after sample of this steel was 
taken, analyzed, treated and tested, and though we could 
not find wherein lay the difference, we were never able 
to repeat chain No. 16. Finally, after many more weeks’ 
work, we gave this steel up in despair, and turned again 
to the search for another. 

After a further eight months’ work, we obtained chain 
No. 49, which was even better than the previous best, 
No. 16. This time such care had been exercised with 
analyses, treatments and physical test, that we were con- 
fident we could repeat the result. Again we failed—see 
chain No. 52. This was exceedingly puzzling, because 
the links of No. 49 were as hard and as strong as those 
of No. 52. A micrographical examination of them, 
though it showed some difference of structure, did not 
throw much light on the problem. It became evident 
that there was more in this research than we had real- 
ized. We were so certain of our treatments and tests, 
that the only conclusion open was that the life of the 
chain under running test did not depend on hardness and 
strength alone, but that there must be some other phys- 
ical property which we had not taken into account. 
What was it? The obvious answer was—fatigue. This 
view was strengthened by the fact that the steel of chain 
No. 49 was the lowest in tensile strength of all the steels 
we had tested. So little appears to be known about fa- 
tigue, that we hesitated some time before acting. There 
was no other way open, however, and we had to under- 
take a completely new research into this aspect of the 
question. 

A Stupy or Faticve 

A good deal of work has been done on the fatigue 
properties of different compositions of steel, but as far as 
we could find, nothing was known of the variation of fa- 
tigue-resistance after different heat treatments. The 
first step was to develop a machine for testing fatigue 
properties, using the actual! chain !inks as the test speci- 
mens. After some experimenting, we produced a ma- 
chine on the falling-hammer principle, which gives fairly 
consistent results. 

A series of preliminary tests showed that the steel in 
question required three heat treatments, and the effect 
had to be found of varying each treatment and holding 
the others constant. The first two heats were varied 


over a range of about 100 deg. C. in steps, some of 10 
deg., some of 20 deg. The third heat, which was a tem- 
pering merely, did not require such careful investigation. 
It will be realized from the number of possible combina- 
tions of these heats how extended the investigation had to 
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be. Added to this was the fact that for every test, we 
took 10 specimens—fatigue results are notoriously er- 
ratic—and that every specimen took about three hours to 
break (about 15,000 blows). 

These investigations are not yet completed, but they 
will give us information which could not have been ob- 
tained otherwise. They may even show that the hard- 
ened-link chain is not the best solution of the problem. 
In any case, if we had placed a hardened-link chain on 
the market as the result of drawing-office design and the 
usual rough-and-ready works testing, we should have 
bought experience at the price of our reputation. 

In view of the two instances, I have given of the work 
we expect from the laboratory, I think it will be con- 
ceded that the stress laid on research work is justifiable. 





NEW PUBLICATIONS 
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FORMULAS IN GEARING. Two hundred and twenty-five 
6x9-in. pages; 21 illustrations; 15 tables: cloth bound. 
prtes. $1.50. The Brown & Sharpe Mfg. Co., Providence, 


This sixth edition of a well known draftsman’s book on 
gearing shows some additions to and changes from the pre- 
vious issue. The formulas presented on page 13 for spur 
gearing have been simplified. On page 26 diagrams have 
been added showing the direction of rotation and direction 
of thrust for combinations of spiral gears. To page 47 
has been added a line engraving showing a dividing head 
and opening the subject of differential indexing. Page 65 
is a table of chordal thickness of gear teeth. Pages 86 to 
89 contain a new table of apex distances at the pitch line for 
bevel gears with axes at right angles. Page 90 has diagrams 
and a table of formulas for the solution of right-angle tri- 
angles. Pages 150 to 194, inclusive, are devoted to a table 
of prime numbers and lowest factors, the range being from 


10,000 to 100,000. These are supplementary to a table in 











other editions, giving prime numbers and factors from 1 to 
to 10,000. 
Leo C. Stanley, European representative of the Pratt &’ 


Whitney Co., sailed for Europe on Jan. 30. 

Gustavo Cuocolo, Italian representative of the Chicago 
Pneumatic Tool Co., is at present in this country on a busi- 
ness trip. 

Philip O. Geier, treasurer of the Cincinnati Milling Machine 
Co., sailed on his return honeymoon trip from Southampton 
on Feb. 6. 

Franz Boelun, representative of Heinrich Dreyer, Berlin. 
Germany, recently arrived in this country for a several weeks’ 
business tour. 

C. H. Johnson, European representative of the Gisholt Ma- 
chine Co., Madison, Wis., sailed on Feb. 11 for an extended 
European stay. 

Frank A. Scott, secretary and treasurer of the Warner & 
Swasey Co., in company with Charles Stillwell of the same 
organization, sailed on Jan. 30 for a several weeks’ European 
business trip. 





OBITUARY 


j 


James H. Baker, forging engineer, and occasional contrib- 
utor to these columns on forging and steel-treatment sub- 
jects, died on Jan. 31 at his home in Cleveland, Ohio. 
In 1887 he founded the Baker Chain & Wagon Iron Manu- 
facturing Co., Pittsburgh, Penn. After six years he severed 
that connection and became president of the Baker Forge 
Co., Ellwood City, Penn. Some years afterward he gave up 
active connection with outside concerns and maintained an 
office in Pittsburgh as an expert in the manufacture of fore- 
ings, later removing to Cleveland, Ohio. He was 71 years of 


age. 
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New and Enlarged Shops 





METAL WORKING 


NEW ENGLAND STATES 


Fire, Jan. 31, damaged the garage of Abbott & Miller, Ca- 
nal St., Quincy, Mass. Loss, $4000. 

The Rhode Island Malleable Iron Works, Hillsgrove, R. I., 
has started the construction of an addition to its plant. The 
building will be one story, of brick, 100x140 ft. 

Bids are being received for the erection of an addition to 
the plant of the Connecticut Electric Mfg. Co., Florence Ave., 
Bridgeport, Conn. The building will be three stories, 51x150 
ft., brick, mill construction. The Fletcher Engineering Co. is 
the arch. Noted Dec. 18. 

The Connecticut Aéroplane Co., New Haven, Conn., recently 
incorporated with $4000,000 capital, will establish a plant for 
the manufacture of aéroplanes and hydroplanes. E, Thomp- 
son, New Haven, is pres. 

The Naugatuck Malleable Iron Co., Bridge St., Union City, 
Conn., will erect an addition to its plant. T. B. Peck, Water- 
bury, Conn., is the arch. 


MIDDLE ATLANTIC STATES 


The Office Toilet Supply Co., Buffalo, N. Y., will erect a 
laundry and garage at an estimated cost of $50,000. H. C. 
McDonald is mer. 

John Curley and William Purse, Glens Falls, N. Y., will 
establish a machine and repair shop in the basement of the 
Municipal manufacturing building. 

Fire, Jan. 23, destroyed the Moore & 
factory and garage at 602 West 52d St., 
(Borough of Manhattan) Loss, $100,000. 

Bids are being received by Gordon & Madden, archs., for 
the erection of a two-story and basement factory, 22x42 ft., 
for Henry Swift, 72 Spring St., Rochester, N. Y., for the manu- 
facture of gold leaf. 

The Bergen Point Iron Works, Bayonne, N. J., manufact- 
urer of structural and plate iron, will build an addition to its 
plant. 

The Davis-Bournonville Co., Jersey City, N. J., manufact- 
urer of acetylene apparatus, has secured the lot adjoining its 
factory on Cirbin Ave., and will make extensions. 

H. W. Dobbins, Newark, N. J., will erect an automobile 
repair shop at 394 Belleville Ave. 

The E. & C. Auto Sales Co., Plainfield, N. 
ganized, will establish an automobile business. 
Endress and Edwin A. Craig are interested. 

The Penn Steel Casting & Machine Co., Chester, Penn., will 
erect a complete pattern shop. 

The Pittsburgh Crucible Steel Co., Midland, 
erect a factory for the manufacture of tires. 

The Adolf Automobile Co. has leased the four-story build- 
ing at 441-51 North Broad St., Philadelphia, Penn., for use 
as a sales room, garage and repair shop. 

Fire, Feb. 4, destroyed plant of the C. B. Porter Co., manu- 
facturer of tinplate, 128 North Second St., Philadelphia, Penn. 
Loss, $100,000. 

Fire, Feb. 4, destroyed plant of the Edward Darby & Sons 
Co., manufacturers of wire fences, 113 North Broad St., Phila- 
delphia, Penn. Loss, $75,000. 

Geo. A. Wilson, Baltimore, Md., has purchased a factory 
on North Fredrick St. and will remodel it for use as a pattern 
shop. 


Munger automobile 
New York, N. Y. 


J., recently or- 
Frederick 


Penn., will 


SOUTHERN STATES 


The Donovan Boiler Works, Parkersburg, W. Va., is hav- 
ing plans prepared for the erection of an addition, 50x100 
ft. 

Fire, Jan. 31, damaged the plant of the Young Torpedo 
Co., Sistersville, W. Va. Loss, $12,000. 

The Valk & Murdock Iron Works, Charleston, 8S. C., have 
purchased a site on Calhoun St., and will erect a ship build- 
ing plant. 

The Ford Motor Co., Detroit, Mich., contemplates the erec- 
tion of a six-story assembling plant, 140x300 ft., at Atlanta, 
Ga. 

Fire, Jan. 31, damaged, the plant of the Caldwell Watson 
Foundry Co., Machine Co., Birmingham, Ala. Loss, $25,000. 


Fire, Jan. 29, damaged the machine shops and garage of 
the Dixie Auto & Welding Co., Shreveport, La. Loss, $33,- 
000. 


W. H. Werner, 
estimated to cost 


The Cincinnati, New Orleans & Texas Pacific Ry. will 
erect a round house and machine shops at Chattanooga, Tenn. 


MIDDLE WEST 


Watkins & Herman, 119 East Exchange St., Akron, Ohio, 
are building a garage and machine shop. 


The Dover Specialty Co., Canal Dover, 
uring gasoline irons, will build a plant. 


The Crescent Motor Co., Carthage, 
an increase in its present facilities. 


Shreveport, La., will construct a garage, 


$25,000. 


Ohio, manufact- 


Ohio, is considering 


The Ford Motor Car Co., Detroit, Mich., contemplates the 
erection of an assembling plant at Cincinnati, Ohio, to cost 
$250,000. 

The Baltimore & Ohio R.R. will build a coal elevator and 


roundhouse at Cincinnati, Ohio. 

Work will soon be begun on the Manufacturers’ Perma- 
nent Exhibit building, at Third & Vine Sts., Cincinnati, Ohio. 
The basement will be used as a pps by the Cincinnati 
Automobile Club. An exhibit of heavy machinery and 
vehicles will be opened on the second and third floors, while 
the fourth will be kept for transient expositions. Garber & 
Woodward, Union Central Bldg., are the arch. 


The Anderson Rolled Gear Forging Co., Berea Rd., Cleve- 
land, Ohio, has purchased buildings formerly occupied by 
Cleveland ry orging Co., and will equip them for the 
production of its specialties. Harold N. Anderson is pres. 

The H. & M. Screw Co., Fostoria, Ohio, plans to erect an 
addition to its plant. 

The Hollinger Cutlery Co., Fremont, Ohio, plans to build 
an addition to its plant. 

The Galion Iron Wks. & Mfg. Co., Galion, Ohio, has taken 
over the property of the Galvin Iron Works Co. D. C. Boyd 
is pres. and genl. mgr. of the reorganized firm. ; 

Fire, Jan. 25, destroyed the foundry of the William Tod 
Co., Youngstown, Ohio. Loss, $5000. 

The Upton Automobile Co., Bristol, Ind., has bought a 
site on which it will erect a plant with a capacity of 100 
cars a day. S. G. Patterson is supt. 

The Ford Motor Car Co. plans to build a six-story as- 
sembling plant in Indianapolis, Ind., to cost $100,000. John 
Graham, 3030 Woodward Ave., Detroit, Mich., is arch. 

The Pioneer Mfg. Co., Bentley, IIL, will build a foundry 
and machine shop. 

E. Olson will build a two-story metal specialties factory, 
50x110 ft., at 328 Laflin St., Chicago, Ill. Cost will be $30,000. 
F. C. Davidson, 53 W. Jackson Blvd., Chicago, III. 

The Continental Can Co., 72 West Adams St., Chicago, IL, 
will build a two-story brick addition to its Grand Ave. plant, 
at a cost of $75,000. 

The Aluminum Ore Co., East St. Louis, Ill, is building a 
six-story addition to its plant. The total cost of building 
and equipment will approach $200,000. 

The H. & M. Bolt & Washer Co., Peoria, Ill, i 
a plant at 1915 South Water St. . oa 
Py James ey ae poet Asp ineee, Wis., manufacturing 
s stanchions, etc., plans a two-stor brick dditi 
its shop, 132x154 ft., to cost $20,000. - - oS 

_, The T. S. Wheel & Mfg. Co., Majestic Bldg., Milwaukee, 
Wis., is receiving bids for the erection of a one-story ma- 
chine shop, 50x120 ft. at Cudahy, Wis. 

The Standard Separator Co., Milwaukee, Wis., ill b 
a factory this summer. Marton Decker, 85 Oneida st. is ns 
and gen. mer. 

The I. B. Rowell Co., Waukesha, Wis., f 
agricultural implements, will build a new foundry 100ee18 fe 
tripling present facilities. : 


WEST OF THE MISSISSIPPI 


Work has started on the 12-stall roundhouse - 
wood, Tex., for the Aitchison, Topeka & Santa Fé Ry. eiaints 

The Oklahoma Iron Works, Tulsa, Okla., i ° 
chine shop, 80x240 ft. A. B. Patterson is Supt. = Conet 6 mn 


WESTERN STATES 


It is reported that the Sunflower Cinnebar Minin Cc 
Phoenix, Ariz., will erect a 50-ton blast furna e Fens 
The cost is estimated at $50,000. a 


John I. Reilly, Tucson, Ariz., is planning to erect 
ant machine shop. H. O, Jaasbad, Tucson, is preparing the 
plans. 


The Waterhouse-Sands Co., Seattle, Wash. h y 
a son ese* for the erection of a two-story garage. gehen 
is y ‘ 


The McAteer Shipbuilding Co., Seattle, Wash recently i 
corporated with a capital of $100,000 will er et -b i. 
ing plant estimated to cost $50,000. See 8 apse 


The Wapato Garage, Wapato, Wash., 
chine shop at Wapato Ave. and Second St. 
be 55x70 ft. 


Giebisch & Joplin, Portland, Ore., will erect y 
and machine shop, estimated to cost $10,000. - Sees 


Fire, Jan. 21, destroyed the samplin 
klala Copper Co., Coram, Calif. Loea, $25,000.°" of ip Sate 


Fire, Jan. 1, destroyed the i 
lalt, Calle” Dos ereze machine shop of Orvis & Ritz, 


E. H. Diers, Lincoln Ave., Pasaden Calif 
commercial garage and machine shop = South pe ae 
soe Anesien. The building will be 50x140 ft. and is estimated 


The Brown Auto Co., Richmond, Calif., recent] 
will erect a factory for the manufacture of pI or my 
Herbert F. Brown is Pres. Charles Smith is Supt. ; 


is erecting a ma- 
The building will 
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in MakKing the 


Daimler-KAnight Engine 


By Ll. W. CHvuss 


SYNOPSIS—The jigs, fixtures and special machines 
used in manufacturing the sleeve-valve automobile engines 
are illustrated and described in detail. The tlustrations 
and data were obtained in the factory where these engines 
were first made a success. The machining operations, of 
which there are 14 on the cylinder and 18 on each of the 
valves, are detailed. 
mR 

The Daimler Co., Ltd., Coventry, England, were the 
first to undertake the commercial production of the 
Knight concentric sleeve-valve engine. In 1909 they 
adopted this engine for their complete range of models. 
They now produce the Knight engine in seven sizes, with 
four to six cylinders, and ranging up to 45 hp. nominal, 
the smallest size, made for the B. 8S. A. (Birmingham 
Small Arms) cars, being of a nominal rating of 13.9 hp., 
the actual power being stated as 26 hp. The nominal rat- 
ing, it may Le explained, is based on cylinder dimensions 
in accordance with British tax requirements. 

This article is concerned solely with the machining 
operations on the engine ; the complete series for cylinders, 


a 











Jig ror Miiirnc Tor anp Borrom Faces or 


CYLINDER 

sleeves and eccentric shafts being specified. The produc- 
tion methods are controlled by C. Ridley, of the Daimler 
Works Engineering Department. With the general form 
of the engine, readers of this journal are familiar, but 
we may note that the rear axle of the car is driven by 
Lanchester worm, and that for lubrication of the connect- 
ing-rod ends, rising and falling troughs are used, actu- 
ated by the movement of the throttle lever, and fed posi- 
tively by the multiple-plunger pump. 





MACHINING THE CYLINDERS 


There are 14 machining operations on the cylinders, as 
well as inspection of every important operation. The cy!- 
inder is first rough-drilled for jig location, spots are 
chipped for the jig, and then the cylinder itself is milled 
at the top and bottom in a horizontal machine, as in Fig. 
1. The fixture itself is shown in detail in Fig. 2, an 
upper casting being secured to a base. The cylinder rests 
on the pins B and is set against locating pins A; it is 
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Fig. 2. Fixture ror MILLING CYLINDERS 


secured by a plunger (, positioned in the hole in the 
inlet side. A clamping lever DP is fastened down on the 
exhaust side of the cylinder, bearing on a plate with a 
wooden block beneath, the nut F simultaneously presses 
the clamp lever /’ against _the side of the cylinder. 

After being tapped for 1-in. gas thread on the drilling 
machine, the cylinder passes to a multi-spindle machine, 
Fig. 3, that the holes in the feet may be drilled. Here it 
is held in a jig which is detailed in Fig. 4. A cast-iron 
plate, bushed for the drills, with end-pieces for locating, 
and clamping screws, is placed over the cylinder, and 
pushes up until the locating pins A and B touch the sides. 


* The screws C and D are then tightened so as to hold the 


jig on the cylinder. 

The next operation, milling for the inlet and exhaust 
faces, is illustrated in Fig. 5. Here a large cast-iron 
plate holds two cylinders, which are secured by eight 
studs passing through the holes drilled in the cylinder 
feet. The cutters are set by a gage block on the jig plate. 
The holes in the feet are faced in the radial drilling ma- 
chine. 

Rough-boring follows in a special machine, Fig. 6, with 
three saddles, a heavy bed and a powerful geared driving 


head. 


The roughing speed of the boring bar is about 
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Fic. 3. MACHINE AND Jia ror Drituine FEeEtr 
or CYLINDER 


52 ft. a min., and the finishing speed 30 ft. The roughing 
feed is 0.75 in. a min. 


Boring CYLINDERS AND SLEEVES 


The cylinder-boring machine, Fig. 7, also used for 
sleeve-boring, is generally arranged to deal with two 
cylinders simultaneously, but the front portion of the 
driving saddle carries a secondary drive, to be used when 
three or four boring bars are to be employed; the centers 
are made to suit requirements. For two bores only, ma- 
chined simultaneously, the center distance can be ad- 





Fie. 





5. Jig ror Mituine INLET AND Exuaust FAcEs 
or CYLINDERS 


justed within the range of the machine. The traverse 
of this head is by hand or power. The central saddle, 
clamped in any desired position on the bed, carries a jig 
on which the cylinders to be bored are mounted. 

The jig has an aluminum packing block, to adjust it 
for either a long or a short cylinder, the bore and centers 
being the same. The foot, head and faces of the cylinders 
having been milled and drilled in jigs, an even thickness 
of cylinder wall is insured by mounting the cylinder on 
the jig face. 

The third saddle carries steady bearings for the boring 
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Fic. 9. Frrst OPERATION ON THE SLEEVES 
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Fie. 10. 


RovucuH TURNING AND BoRING 
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bars on the outside, and as the jig and steady bracket are 
made to exact centers, it is easy to get the correct position 


for the driving heads. 


eter by means of a micrometer mounted on a V-block ; the 
geared saddle is run back, the cylinders are threaded over 
the ends of the boring bars and bolted on the jig, and the 
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The cutting tools are set to diam- 


steady-bracket is brought up to support the bars. Then 
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Fie. 4. Jig ror DRILLING THE CYLINDER FEET 
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Fig. 8. Jig ror DRILLING THE CYLINDRICAL Tops 








J 





the feed can be put into gear and the cut taken. Water 
circulation is maintained through the jackets to the cylin- 
ders during the boring operations. 

When all holes in the water jacket have been plugged 
on the bench and the jacket itself hydraulically tested, 
the sides are rough-milled to insure the cylinders not in- 
terfering when they are erected. They are then polished. 
a number at a time, enameled and baked and finish-bored 
on the same cylinder machine. 











311 


BoRING 


SLEEVE 
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After the tops are face-finished, the next operation is 
milling out the port to a hardened template, this being 
located by a spigot in the bore. The milling cutter, of 
diameter and width to suit the port, is placed on an arbor 
which bears in the template and controls the depth of cut. 
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tc insure correct, easy setting up in the special chuck 
used for turning and boring. The sleeve is gripped on 
the outside of the rough casting on three spots toward 
each end, leaving the two ends projecting through the 
special driving head provided on the machine. 
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All Dimensions in Millimeters 
Except as Noted 
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A collar on the arbor, bears on the top of the template 
to insure the correct position of the port from the cylin- 
der top. After radiusing on the cylinder-boring ma- 
chine, the small holes are marked off for finish-drilling 
and recessing, the water jackets are hydraulically tested 
and the tops drilled in a multi-spindle drilling machine, 
using the jig shown in Fig. 8.' The small holes for the 
studs for flange connections are drilled in a radial drill- 











MrLuinc LuGs on SLEEVES 


Fie. 14. 


The ports are then filed, and, after a final 
inspection, the cylinder is sent to stores. 


ing machine. 


MAKING THE SLEEVES 


The production methods for the two sleeves, inner and 
outer, are almost similar, each having about 18 machin- 
ing operations. The first is cutting-off, turning and fac- 
ing the flange, and chamfering, on what is known as the 
first-operation sleeve machine, illustrated in Fig. 9. A 
flange is provided on the sleeve casting by which it can 
be turned to an exact diameter and square with the bore 





SPECIAL ‘TOOLS FOR MACHINING THE SLEEVES 


A quick traverse runs the saddle back for the insertion 
of the sleeve and brings it up to suitable stops. 

This machine gives a cutting speed of 60 ft. a min., 
the coarse feed to the saddle being 8.64 in. for each turn 
of the handwheel; and the fine feed 0.96 in. for each 
turn of the small handwheel. The coarse and fine feeds 








MILLING THE Ports 


Fia. 17. 


to the cross-slides are similarly 2 in. and 0.22 in. per turn, 
respectively. In running the saddle up, the outside of the 
flange is first turned to diameter, two tools, roughing and 
finishing, being used. Then two tools finish the face of 
the flange while a cutting-off tool carried on a second slide 
at the opposite end of the sleeve, cuts off the sleeve to 
length. 


TURNING, BoRING AND GRINDING 


The rough-turning and boring and the facing of the 
small end to length and chamfer is a lathe operation, 
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shown in Fig. 10, the tools being carried in a special fix- 
ture, Fig. 11, on the saddle and in the cross-slide. Bor- 
ing and turning proceed simultaneously. The outside is 
then rough-ground on the Norton machine, the sleeves 
being carried on hardened and ground cones, stepped 
to take several sizes and with an included angle of 60 deg. 
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After this the flange is cut off, the face is finishec, and 
the sleeve is chamfered to radius on a turret lathe. 

The sleeve is then finish-bored with the aid of suitable 
jigs, on the cylinder-boring machine, the boring bars and 


tools being illustrated in Fig. 12. Each tool, having a fine 
thread near the cutting end, is adjusted by a threaded 
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Fic. 19. MACHINE FoR GRINDING THE SLEEVE VALVES 
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washer and clamped in position by a cotter. A jig is 
mounted on the central saddle of the machine to carry the 
sleeves, which are all ground on the outside, to suit the 
jig bore, two, three or four sleeves being machined in 
one operation. The jigs have a water jacket to prevent 
variation in diameter and form of bore due to heating, 
and the bars, tools and back rests used for the cylinders 
can also be employed for the sleeves. 








AM.MACHINIST 











Fie. 25. Dertrarts or THE Eccentric DEVICE 
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holding it down to the face D. The cutters are set to the 
gage block E£. 

The chief difference in the jigs for the inner and outer 
sleeves lies in the position of the screw B, the illustration 
detailing the jig for an outer sleeve. For drilling and 
facing the lugs the inner and outer sleeves are pushed 
on the A and B sides, respectively, of the mandrel in Fig. 
16. They are located by pieces C and D, for drilling and 
facing on one side, and by F and G on the other side, for 
facing only. The sleeves are held to the faces H and / 
by clamps J, fastened against the sleeve flanges. 


MILLING THE Ports 


The cutting of the ports, which follows, is done on the 
miller, as illustrated in Fig. 17, an inner sleeve being 
pushed on the mandrel A, Fig. 18, and located through 
the sleeve lug on a corresponding lug on the dividing plate 
2, a plunger in this, positioning the sleeve. The milling 
cutter is fed in at the sides to remove material left in the 
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Fie. 26. MAcHINING EccEentTRIC SHAFT 
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JIG FOR GRINDING Eccentric SHAFT 
When the oil grooves on the outside have been turned in 
the lathe with a special multiple-tool holder, Fig. 13 (a 
square block carrying tools for four different types of 
sleeve, one set on each face), the lugs are milled as illus- 
trated in Fig. 14. The sleeve, finish-bored, is placed over 
the bushing A, Fig. 15, and located against the screw B; 
the clamping washer (’ is then tightened on the sleeve 
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Fig. 24. ANOTHER VIEW OF THE ECCENTRIC 
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A hole is drilled ai 
Here, 


ports. The locating plate C 
rately and PD is the positioning lug. 
each end of all ports with the sleeve held in a jig. 
as in the milling operation the jigs for inner and outer 
sleeves differ slightly according to the form of the sleeves. 
Oil holes are drilled around the sleeve by a special jig, 
the ports being next beveled previous to the bore being 
ground on the special machine illustrated in Fig. 19. 
The work head of this machine and the liners that fit 
it are ground to suit the sleeve outer diameter, the sleeves 
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being inserted from the back. The grinding spindle is 
mounted on an automatic reversing table and the machine 
is arranged either for wet or dry grinding, the latter being 
usually preferred by the operator owing to increased speed 
of production. The dust is carried away through flex- 
ible connections which close up the back of the head and 
sleeve, swinging clear when work is to be inserted or re- 
moved. In grinding, the peripheral speed of the sleeves 
varies from 110 ft. a min. in the case of the smallest en- 
gine made, up to 190 ft. or more, the speed of the grind- 
ing spindle being 3800 r.p.m. 

The sleeve is next finish-ground outside in a Norton 
machine, the mandrel illustrated in Fig. 20 being em- 
ployed, after which the outside radius at the lug end is 
turned in the lathe. The shell template, illustrated in 
Fig. 21, is used to mark off the position of the special oil 
grooves between sleeve ports, the grooves being then 
ground out by a small wheel to the marks made, which 
index the operation. Then the retaining pin holes in the 
lugs are drilled in a jig, and, in the case of the outer 
sleeve only, the bridge between the ports is ground as a 
final operation. 


TURNING THE EccENTRIC SHAFTS 

The eccentric shafts are first cut off to length in the 
stockroom, turned to diameter and also at the ends. The 
large diameter and ends are then ground, after which the 
throws are turned by means of the device shown in Fig. 
22, in the lathe illustrated in Figs. 23 and 24. The device 
is carried in the hollow spindle and the eccentric shaft is 
gripped in the spring collet A, Fig. 22, attached to the 
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Fic. 29. Mitirne Keyway In Eccentric SHAFT 
bar B. This is inclosed in a sleeve C, which is bushed for 


the spring plunger D. 

A handwheel /£ permits the sleeve to be adjusted to 
positions required until the correct hole is found, each 
hole being drilled to the angle of throw required. A 
steady-rest F supports the sleeve when machining the 
extreme end of the eccentric shaft. Another view of the 
device is given in Fig. 25. The cap which is fastened to 
the end of the eccentric shaft is shown at A, and has cen- 
ters corresponding to the eccentricity and angles of throw 
in the shaft. The chuck body B is screwed on the nose 
of the machine spindle and the drive during turning is 
taken by this chuck and not by the jig shown in the lower 
part of the illustration. On it is a split bushing which, 
fitting inside the machine spindle, steadies the appliance 
when running, while the smaller bushing makes up the 
reduced end of the shaft to the same diameter as the larg- 
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est part. It is gripped by the driving chuck when machin- 
ing the last throw, as in Fig. 26, and is used to save an 
extra turning operation on the shaft. The throws are 
then ground, the dogs illustrated in Fig. 27 being em- 
ployed. 

Finally, after facing to length, the piece is slot-milled 
in the fixture shown in Fig. 28. The object is to produce 
the chain-wheel keyway ; its position relative to the throws 
must be correct as it affects the engine turning. This 
applies also to the wheel and crank keyways. The method 
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Fic. 30. GRINDING THE Piston Prin HOLES 


is shown in Fig. 29. The chain-wheels are located from 
the teeth and the crank is treated like the eccentric shaft, 
one throw being brought up to a stop. 

Finally, the machine employed for grinding gudgeon 
or piston pin holes in connecting-rods is shown in Fig. 
30, the work head being counterbalanced and having a 
spindle running in taper, phosphor-bronze bushings. It 
has adjustment for taper holes, and is driven by a belt. 
The main slide carrying the emery-wheel spindle is oper- 
ated by reduction gear and rack, and the cross-feed is 
graduated to 0.001 in., and has adjustment by means of 
a gib strip. This machine is made by J. J. Guest & Co., 
Ltd., Coventry. It swings 30 in., and will grind holes up 
to 6 in. diameter with a taper of 3 in. to the foot. 

Tests of lactic acid and ammonium lactate have recently 
been made with a view to ascertaining their fluxing qual- 
ities and, it is said, they have both been found to be ex- 
cellent fluxes. They are stated to be equal in every particu- 
lar to zine chloride, but in a few hours show a tarnish if 
used to solder brass or copper. The reason for this tarnish- 
ing is said to be that lactic acid and ammonium lactate ree 


act with copper oxide in the cold. Neither of these fluxes is 
corrosive or poisonous in any way. 
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Reducing Some 
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of the Items in 


the Expense Burden 


By S. R. Stone 


SYNOPSIS—Intelligent cost keeping on a system of 
averages can be made an almost negligible expense. Rout- 
ing by personal daily contact with the work by an assist- 
ant superintendent does away with an elaborate system 
of cards probably not uptodate. Restrictions in purchas- 
ing quantities and orders to wait until slock is low be- 
fore ordering again—pinching purchases—are a source of 
avoidable expense. A traffic manager, by combining ship- 
ments of less-than-carload lots, has reduced shipping and 
transportation expense. 

Returning from a tour of Western shops and foundries, 
during which I observed remarkable improvements in 
many features of works management, such as the rapidly 
growing use of manufacturing automatics of numerous 
and varied types, the greater and more intelligent appli- 
cation of grinders to machining operations, the demand 
for the grouping of large portable tools in heavy work, 
the popularity and efficiency of millers for many intri- 
cate operations, the improvements in gear cutting, the in- 
genious arrangements for machining in multiple, the con- 
centration of thought on selective speeds and feeds and 
the better devices for accomplishing both, as compared 
with even a year ago, still, | was impressed by the un- 
necessary size of the overhead burden imposed in practic- 
ally all of the larger establishments. 

With all of the improvements in mechanical efficiency, 
with all of the gains in shop economy, and despite heavy 
reductions in executive and sales expense, this burden not 
only remains with us, but keeps on growing. 

Is there no way of lightening the incubus? 

I think there is, if managers will only apply a little 
common sense to the problem. 


Cost “KEEPING” 


For example, there can be cited that part of the burden 
aptly termed cost “keeping.” To ascertain and apply cost 
figures is a necessary and most commendable function of 
modern works management. Only in this way can an ac- 
curate record of production expense be kept and selling 
prices properly apportioned. 

But the average “cost system” seldom arrives at that 
point. Along the way it degenerates into a clerical hodge- 
podge out of which no one can make head or tail. The 
tendency is to attach too much importance to unimport- 
ant detail, to gather and check figures, spread them out 
on large, imposing report sheets, and pass along a mass 
of these daily or weekly to the manager’s office—for what 
purpose? To be glanced over and filed away. During 
my trip I went through two large establishments, not 10 
miles from each other, where a small army of poorly paid 
and for the most part unintelligent looking clerks were 
engaged in keeping costs; and I know that neither con- 
cern has any idea of its costs. 

In pleasing contrast with these was the plant of an 
important heavy-machinery-building concern, stil] under 
the personal management of the man who started it years 
ago, where costs are arrived at by a system of averages 
based on a few accurate figures taken on typical opera- 


tions by a practical shop man who knows just about what 
each ought to be. When these figures are brought before 
the head of the concern for consideration, they mean 
something definite; and not only are they a firm basis 
for making prices to be quoted on future machines, but 
any abnormal condition or possibility for a saving is im- 
mediately spotted and acted upon. As a part of the over- 
head burden, cost-keeping in this establishment is almost 
negligible. 

Between the two extremes are suggestions of value to 
the average plant manager. 


Routine Work 

Then there is the expense of routing work, or “putting 
it through the shop;” frequently “retarding” would be a 
better word. Complicated systems, based on clerical rec- 
ords compiled daily in the office, are in use in almost all 
plants of any size. The result is that more expense is 
added to the already groaning burden; and, while theo- 
retically the exact status of any job can be learned at a 
glance, any time, by examining its record sheet, actually 
no one can get a clear idea of what is being done without 
looking up the parts in the shop. When they come to be 
assembled, and the customer is pressing for delivery, some 
part is quite as likely to be missing as not. For numer- 
ous well conducted plants this statement would, of course, 
be untrue or exaggerated. Doubtless there are near- 
perfect systems of the clerical variety. But they usually 
elude discovery. 

“What would you do?” someone may ask; “we must 
have some system of routing work.” 

Granted; but there are systems which, while effective, 
do not unduly add to the overhead burden, and that is 
what I am talking about here. 

The best system that I know, for large machinery- 
building works, is handled by two men, an under-superin- 
tendent who is a practical graduate of the shops and a 
clerical assistant. Together they start out in the morn- 
ing for a round of the pattern shop, foundry, machine 
shops and assembling departments. With them is a card 
list of all the work then in the plant and on each card the 
date of promised shipment. The two men go from ma- 
chine to machine, or floor to floor, checking each job and 
noting progress or lack of progress; and anything indi- 
cated by the cards of the previous day which can’t be 
found, is made the subject of immediate inquiry. It re 
quires only a few hours to completely cover the ground, 
and the assistant then writes out the necessary reports 
or recommendations, while the under-superintendent takes 
up special cases with his superiors or goes about other 
duties. 

PURCHASING EXPENSE 

Another factor in the overhead burden discussed wit! 
officers of various plants, was the item of purchasing 
expense. This is one to which little consideration has been 
given in the past, but its importance is beginning to be 
recognized. This was put in a way to make intelligent 
managers think, by an official of one of the most progres- 
sive of the concerns visited. 
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“We hear,” said he, “a great deal, particularly when 
business is dull, of the burden imposed by ‘selling ex- 
pense,’ but. who ever thinks of ‘purchasing expense ;’ yet 
one is just as important as the other. In fact, of the 
two, the latter is more vital.” Then he went on to speak 
of the enormous burden sustained by the industries of the 
country, in the far too general practice of “buying from 
hand to mouth.” In his own case, with the restrictions 
placed by the management upon the quantity which he 
was allowed to buy at one time of materials needed in 
the foundry, shops, offices or field, the amount of detail 
work crowded upon his department—that of purchases 
and stores—had increased until the percentage of cost for 
each item, including clerical labor, stationery and other 
office supplies, postage, telegrams, telephone service, had 
steadily risen, despite every possible effort to hold it 
down. This enlarged burden of expense, however, did not 
begin or end with his department. 

All through the works, the smaller quantities on hand 
necessitated maintaining a closer check upon all of them, 
so that notification would not fail to be sent to the pur- 
chasing agent when they were in danger of running out 
altogether. This meant taking up much time which 
might have been spent on productive labor. It also in- 
volved more clerical work and expense in making out 
requisitions, created more details to be looked after by all 
men in responsible positions who had to O.K. orders, and 
robbed the works of just that much energy and time which 
should have been given to production problems. 

After requisitions had been placed and the supplies 
bought, delays in the receipt of purchases were not infre- 
quent, and the policy of waiting until the last minute be- 
fore ordering sometimes resulted in the absolute depletion 
of stocks, rendering it essential to secure emergency de- 
liveries, or to let the work stand until the supplies bought 
could be brought in. On more than one occasion the 
company’s own deliveries to which heavy penalties were 
attached had been delayed by the failure to receive rela- 
tively insignificant parts purchased outside, without 
which, nevertheless, shipment was useless. 

Granted, however, that orders once placed were prompt- 
ly filled, the supplies had to be checked as received, note 
made of any defects or deficiencies to be taken up with the 
sellers, and the records in the purchasing department 
completed. 

Next came the handling of the purchase reports and 
the seller’s statements in the accounting department, and 
of discounts and remittances, by the treasurer, involving 
more expense. Added together, all of the items made a 
total, properly chargeable to purchasing expense, which 
was very considerable. As compared with the cost of do- 
ing the same work in previous years, when larger stocks 
were carried, the expense per item was a great deal more. 

Yet even this difference did not represent the full 
amount of extra and avoidable expense added to the bur- 
den; for the purchasing agent, being restricted to rela- 
tively smal] quantities, was not able to buy as cheaply as 
in larger quantities. Formerly, also, he had been able, 
by placing season contracts, to save a large amount of 
money annually on standard supplies and, furthermore, 
to use these as a leverage in obtaining business for the 
company in return. Considering, therefore, the aggregate 
of increased expense actually incurred, opportunities for 
economy passed by, penalties on delaved shipments, diver- 
sion of productive energy from added routine detail, the 
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lessened hold upon reciprocal business, the waste or 
addition to the burden directly attributable to the prac- 
tice of “pinching” purchases was positively disheartening. 

As an offset, what had the company gained? In this 
particular case it was not pressed for money, having re- 
sources which would have enabled it to meet all operating 
expense without difficulty on the basis of its former 
policy of contracting for liberal stocks. Use was made 
of the cash available by taking all discounts offered; but 
otherwise the money to be had was not utilized, nor is it 
now being utilized, because the directors of the company, 
fearful of “the present business outlook” want to “go 
slow.” Apply the same conditions to plants throughout 
the country, with due allowance for cases where financial 
stringency. has actually compelled halting purchases, and 
the lesson is obvious. 


SHIPPING AND TRANSPORTATION EXPENSE 


Another item in the burden little thought of is the 
expense of shipping and transportation. It is a common 
delusion, based on the practice of selling f.o.b. works, that 
the customer pays the freight. As a matter of fact, man- 
ufacturers almost always come into competition with some 
concern in the same city with the customer or close at 
hand, from whose plant the carrying cost is small; and 
in agreeing upon the purchase price the added freight is 
ordinarily deducted. 

In one of the centrally located manufacturing districts. 
however, where a considerable number of metal-working 
plants in related lines of production are situated close 
together, it has been realized by all for some years past 
that their customers are largely the same. Where a siz- 
able contract is let for equipping some new or enlarged 
factory or mill, certain items are pretty apt to be dis- 
tributed around among the manufacturers in the district. 
As a result there has been a good deal of codperation 
between them in matters of common interest, even in ac- 
tively helping one another to secure noncompetitive busi- 
ness. 

Recently one company engaged an expert traffic man- 
ager, and in looking around for opportunities for saving 
money on freight, it occurred to him to ascertain whether 
combinations of less-than-carload shipments could not be 
effected with some of the neighboring concerns. Accord- 
ingly, he made a point of ascertaining some of the orders 
that other plants had in hand for points of common des- 
tination, and checking off, on a list of his own impending 
deliveries, various combinations that might be entered 
into. Where sales had been made to the same customers, 
the deliveries scheduled were usually identical, and this 
facilitated arrangement. It also developed, in many 
cases, that where neighbors had nothing ordered from the 
same customer, they did have freight for someone else in 
the same vicinity, and this also enabled combination ship- 
ments to be made. In loading it was sometimes neces- 
sary to deliver by motor-truck from one plant to another, 
although the saving on loads of any size made it cheaper 
to pay a small switching charge. 

This system has worked out so well that the plants 
chiefly interested, with others that have asked to come in, 
are now considering the establishment of a common traffic 
bureau, as they have found various additional means of 
codperating in respect to obtaining cars, tracing ship- 
ments and collecting claims for overcharge or damage, 
and material benefits have resulted. The railroad com- 

















February 19, 1914 


panies also give them considerably better treatment all 
around and are, in fact, disposed to encourage the move- 
ment, as it has enabled them to handle the outbound 
shipments with less cars and has also obviated a great deal 
of ill-feeling due to previous misunderstandings or ap- 
parent neglect. Traffic associations among shippers are 
nothing new; but the idea which led up to the codpera- 
tion above mentioned seems to be capable of application 
in many different ways; and it therefore has suggestive 
value as one means of keeping the burden in check. 

Wouldn’t it pay heavily, in fact, to give to this subject 
a little more thought ? 
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Manufacturing Piston Rings 
By D. O. Barretr 


A piston ring is one of the most troublesome parts of 
the modern gas engine to machine accurately. It must 
be a good fit in the cylinder and slots and have the proper 
amount of elasticity. 

The method here described was used in a small shop. 
The tools were simple and adapted to an ordinary engine 
lathe. 
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Finished Ring 





Returned Diameter = 
Bore of Cylinder 


DIMENSIONING Priston RINGs 


Fig. 1. 


The proper method of dimensioning rings is shown in 


Fig. 1. How often do we see all the dimensions put on 
the finished ring? A finished ring, after having been 


re-turned in a fixture to the size of the engine cylinder, 
is no longer round when released and it is entirely wrong 
to dimension it with reference to either the inside or 
outside diameters. 


Use oF THE CorrECT DIMENSIONS 


The first operation on a ring is the finishing of the 
blank before splitting, and the inner and outer diameters 
should here be given so that the lathe man can work to 
these dimensions, also the eccentricity, showing how 
much to set over the blank in one of the turning opera- 
tions. The only remaining dimensions have to do with 
the splitting and the thickness. For the lap joint, one 
of the laps is usually made longer than the other to 
allow the use of a dowel pin in one of the slots to pre- 
vent the ring from turning. Should the rings be parted 
on an angle, both the angle and the width of the cutter 
should be given. It is almost impossible to design cor- 
rectly a ring without resorting to frequent trials to de- 
termine the outside diameter B to allow for the mini- 
mum amount for re-turning, also the proper amount to 
take out in parting the rings, so that they shall exert the 
right amount of pressure on the cylinder walls. 

The throw plate is shown in Fig. 2; this was a reg- 
ular lathe faceplate A to which the plate B was fastened 
by the shoulder stud C and the plain studs D. The stud 
C was hardened and the plate B was also provided with 
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a hardened bushing. The studs D were used in clamp- 
ing the plate, as was also the stud C, but the former were 
provided with slots to allow for the movement of the 
plate. The hole £ located the central position of the 
plate, while F and G were used for two different amounts 
of eccentricity. The hardened taper pin 1 was used for 


properly locating the plate through hardened bushings. 
A steel bushing J is located centrally in the body and 
is provided with a keyway. 
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Fic. 3. MACHINING THE BLANK 

for the cap screws holding the ring pots. Metal pat- 
terns were used for the pots so as to produce as accur- 
ate castings as possible. 


TURNING AND BorinG THE RINGS 

The halftene Fig. 3 shows how the ring pots were 
bolted to the plate and also the two tools at work, these 
having been moved back to the end of the pot. The 
inside of the pot is turned eccentric and the outside con- 
centric with the lathe spindle. For the outside, an or- 
dinary inserted tool was used in the regular tool post. As 
only an ordinary engine lathe was used for this work, the 
drawback was in the pulling capacity, as when both tools 
were cutting, the belt was operating at practically its 
limit. The two tools cutting against each other, all 
thrust was taken up and chatter eliminated. As a mat- 
ter of fact, the inner tool would always do the better 
job, even though taking a much heavier cut. 

The tool holder is shown in detail in Fig. 4. This is 
a casting bored out to correspond to the bar in Fig. 5. 
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It is relieved in the center and an oil hole provided. 
The forward end is arranged to carry a single square 
tool and this is held in position by a setscrew. It is 
necessary to set the tool and caliper for the first pot 
and any time the tool is removed, but as the inner diam- 
eter is not particular this need not be done with any 
great degree of accuracy. The body of the holder is 
so long, that the foot at the back does not strike the 
end of the pot when the tool is clear at the inner end. 
This foot is long enough to extend down to the side 
of the carriage and is slotted at the bottom. A sheulder 
stud is inserted in the side of the carriage and provided 
with a nut and washer. The foot of the holder is 
dropped over this stud, the carriage is fed along, pulling 
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Fic. 5. Tue Eccentric ARBBOR 


the tool holder along on its supporting bar. The slot 
allows the holder to be readily removed and takes care 


of its up-and-down movement. 
Tue INNER ARBOR 


The movement of the inner cutting tool is obtained 
by the eccentric arbor, Fig. 5. One end of the bar fits 
the bushing in the faceplate and is provided with a key 
corresponding. The other end of the bar has a center. 
The remainder of the bar is eccentric, the eccentricity 
corresponding to the dimension C on the piston ring. 
As the bar is caused to rotate, the inner cutting tool 
is operated accordingly. It is thus seen that the con- 
centric turning is done on the outside, but when cutting 
off the ring, it should be done on the inside so that the 
parting tool may break through evenly. This condition 
is obtained by using the throw-over plate indexing ac- 
cording to the eccentricity of the blank. This was done 
so accurately that when the plate was thrown over the 
inner circle revolved truly concentric. Before doing 
this, the tail center was run back and the inner tool- 
holder taken off the bar. 

The position of the eccentric in relation to the face- 
plate and the position of the ring pots relative to it, must 
be such that the thick and thin parts come at right an- 
gles to a center line drawn through the pivot pin C on 
the faceplate, so that the inner circle may be brought 
concentric when the plate is thrown over. After turn- 
ing the pots the tool was drawn along the thin side, 
marking it for splitting, this thin side always coming 
in the same position relative to the faceplate. 
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The ring pot is now carefully faced on the outer end 
and the ring cut off, allowing a slight amount only for 
finishing by hand on disk grinder. The end of the 
pot is now faced off again and another ring parted. 
This gives each ring with one finished side where if they 
were cut off with gang tools, it would be necessary to 
finish both sides. 

The rings were now split as usual on a miller, ‘but 
the hand fitting, instead of being done to the engine syl- 
inder, was done to the re-turning jig. The ends were 
filed slightly so as to bring them parallel when closed 
together. The bore of the re-turning jig was found by 
trial. The rings were now turned with a fine feed to 
the diameter of the engine cylinder 
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Pipe-Thread Troubles 
By H. D. Murpuy 


When is a pipe thread not a pipe thread? Sometimes it 
is all right when the parts are thrown together and 
sometimes the fit must be so tight that three-man power 
is necessary. I am not referring to standard tables of 
dimensions now, but drawing conclusions from specifica- 
tions on blueprints. 

One of our customers has given us standing orders 
to keep within two to four turns and yet constantly fur- 
nishes drawings showing the parts beautifully should- 
ered. It naturally follows that any article presented to 
the inspector with two or three threads exposed is 
promptly rejected. At other times the dimension overall 
is stated even to the fraction of an inch, no allowance be- 
ing made for variations in the pipe threads. 

Notwithstanding the data available on straight threads 
we frequently have to work to gages which are based 
on the size of the small end of the taper thread. 

Recently an order was received for bushings with a 
14-in. male thread and a %-in. tapping to gage. The 
root diameter of the 14-in. diameter thread is 0.702 in. 
at the small end. The gage necessitated a tap 0.692 
in. diameter. How long would a wall 0.005 in. last ? 

And yet, although we do not make steam fittings, pipe 
threads are quite convenient as a good deal of our work 
is for railroads and they are likely to have pipe taps and 
dies lying around handy for repair work. 

Nevertheless, we have our troubles and if some other 
brother will speak out in meeting maybe we will not be 
as lonesome as it now appears. 

wR 


In the earlier days of the rescue apparatus, the ques- 
tion was often raised whether breathing pure exygen was 
not dangerous to life. The prevalence of this idea in of- 
ficial and other quarters led Prof. Gustav Gartner, as he tells 
us in the “Dréeger Hefte,” to investigate its authority. Ex- 
tensive search in scientific textbooks failed to elicit such an 
opinion, barring the fact that oxygen was shown to be 
dangerous if it exceeded the pressure of two atmospheres. At 
last Prof. Gartner heard the same opinion advanced by his 
young nephew and demanded the source of his information. 
“T have read it in a romance of Jules Verne,” answered the 
boy. “Twenty Thousrnd Leagues under the Sea” was the 
lad’s authority, and also, as investigation showed, this same 
book had created in him many other notions. Verne repre- 
sents that oxygen breathing intensifies, but shortens life like 
the burning of a candle. It is the same scientific treatise 
which, if distant recollections may be trusted, represents that 
a submarine boat can be run on current generated in Bunsen 
batteries. Few, doubtless, of the many who have read this 
and other works by the same writer have ever doubted the 
accuracy of the information contained therein. Many popu- 
lar ideas have originated in just such an unreliable manner.— 
“Coal Age.” 
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Genealogy of Machine Parts 


By RupotpH Hanavu* 


SYNOPSIS—An attempt to show the geometrical rela- 
tions between machine parts, and indicate a proper meth- 
od of classifying them. When this is done, names can be 
selected that will be logical and descriptive, and will do 
away with the present hopeless confusion. 

The confusion in the names of machine parts has been 
pointed out again and again. Thus far nothing has been 
done to bring about the much desired uniformity. One 
reason for this may be the failure to see that some general 
principles must be laid down before a logical series of 
names can be made. Parts that are similar in appearance 
and use are commonly called by the same name. Parts that 
are dissimilar in appearance may perform the same pur- 
pose and be rightfully called by the same general name. 
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ELEMENTs OF MACHINE PARTS 


Fia. 1. 


But this similarity will not 
be observed until the parts 
are submitted to some kind 





of an analysis that will 
bring out the points of 
An macninss similarity either in use or 
Kia. 2. A Compounpb design. 


With these facts in mind, 
an attempt has been made 
in this article to sketch the relationship of the elements of 
machine parts, and thus lay the foundation for a more 
detailed study. In addition to the influence that this 
may have upon the selection of names, it has an imme- 
diate bearing upon the classification of elementary parts 
for the purpose of standard design. This application will 
be worked out somewhat in following articles. 

To state the purpose of this article a little more fully, 
it is intended to illustrate the basic relations and define 


MACHINE Part 





*Hanau Engineering Co., New York, N. Y. 


the differences between (1) elements of machine parts, 
(2) elementary machine parts, and (3) compound ma- 
chine parts. The following definitions are offered : 

Elements of Machine Parts are those which, while sim- 
ple in form, have no independent use; as bosses, webs, 
rims, spokes, flanges and the like. 

Elementary Machine Parts are those composed of only 
one elementary component and are used as individual 
pieces ; as washers, collars, bushings, pins, keys and the 


like. 
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Fig. 4. From THE CYLINDER TO THE LEAF AND WIRE 


Compound Machine Parts are those composed of two 
or more elementary components ; as levers, rod ends, pul- 
levs, frames, gears and the greater number of machine 
parts. 

Tue Five Variations 

To keep within the meaning of genealogy, variations 
will be considered in so far as they are of geometrical 
character only and within the ordinary limitations of hu- 
man skill. 

There are five distinct operations or variations, as we 
will call them, at least one of which must be employed to 
produce a change in the form of a part. These are: 
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1. Making a hole. 


2. Separating or uniting the surfaces of a part. 
3. Making a bend. 
1. Keeping one dimension constant and periodically 


changing the radii about the axis. 
5. Increasing one dimension by periodically decreas- 
r decreasing one 
the radii 


ing the radii around the axis, o 
dimension by periodically increasing 
around the axis. 

Adjacent parts in genealogical order must not undergo 
more than one of the above variations at a time. I realize 
that in a study of this kind I am venturing upon an un- 
trodden field and it is therefore necessary to utilize words 
for hitherto unemployed meanings. ‘This but emphasizes 
the limitations of our English technical vocabulary. 
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Fic. 6. From THE DISK TO THE SHELL 
Further, these variations may occur in either one or 


two orders. 
A variation of the first order is one where a change of 
form has been obtained without any material. 
A variation of the second order is one where a change 


loss of 


has been obtained, accompanied by a loss of material. 

The first variation “making a can be accom- 
plished by drawing, drilling, punching and other opera- 
When a hole is drawn no loss in material is in- 
therefore, of the first order. 
or made in any other 
in material, we have 


hole” 


tions. 
variation is, 
punched 


curred and the 
When a hole is drilled, 
way that necessarily involves a loss 
an example of the first variation in the second order. 
The second variation “making a separation” can also 
be accomplished without and with a loss of material. To 
obtain the former, a cutting or splitting operation must 
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be employed, where we merely separate the molecules, 
and is therefore a variation in the first order. When the 
cutting is done by means of a tool which necessitates a 
loss in material, such as the kerf of a saw cut, the varia- 
tion is of the second order. 

The third variation “making a bend” does not result in 
any change of weight or at most a negligible change. of 
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volume and is, therefore, a variation of the first order 
only. 

The fourth variation can be accomplished either by a 
hammering or pressing operation in any desired period 
around the axis, or by a cutting operation resuiting in the 
same form. The first two are variations of the first or- 
der, the latter is a variation of the second order. 

The fifth variation can also be accomplished without 
and with a loss of material, consequently an example of 
the first and second orders, respectively. 

These variations and can easily amplified, 
by numerous examples, but it is more important to turn 
to simple machine parts and show some of their re- 


orders be 


lations. 


THe RELATIONS OF SIMPLE PARTS 

As a starting point in our genealogical tree, turn to 
Fig. 1, which shows in the center a lump or mass of 
metal A, surrounded by six simple forms, each of which 
varies from the adjacent part by a single elementary 
change. This is perhaps most easily traced by passing 
from the shapeless mass in the center to the disk B above, 


then te the disk with a hole partways through C, to the 




















February 19, 1914 


collar or disk with a through hole D, to the disk with the 
through hole and a cut on one side £, to the flat bar / 
and thence to the square thin plate G. These changes 
are simple and easily traced by the reader. 

These pieces are some of the elements of machine parts. 
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WORM 
Fie. 9. From Disk To GEarRs 
To show a little of the way in which they are combined 
to produce compound parts, Figs. 2 and 3 are introduced. 
Fig. 2 shows a simple lever which can be considered to be 
made up of two perforated disks and a connecting bar 
or web. That is, two parts like D, of Fig. 1, and one 
part like F, of the same illustration, tapered a little. 

Fig. 3 shows a more complicated piece in perspective, 
and the elements from which it is made. This method 
of pulling to pieces the compound machine parts is easily 
applied and the reader who is familiar with machine de- 
sign does not need to have this part of the discussion 
carried further. 

Part B, of Fig. 1, is a disk or short cylinder. To show 
the effect of simple progressive changes starting with 
this piece, the reader is referred to Fig. 4. At the top 
of this genealogical tree is a short cylinder. Following 
down the line at the left we come to the thin disk, plate, 
sheet and leaf. Returning to the cylinder and following 
down the other branch at the right, we come to the roller, 
bar, shaft, wire and fiber. This illustration shows the re- 
sults of applying the fifth variation, successively. 

Figs. 5 and 6 show two more genealogical trees, start- 
ing from the collar D, of Fig. 1. In Fig. 5, at the left, 
a variation in thickness only gives us the washer. At the 
right a variation in the proportion of diameter and length 
gives us successively the roller, hydraulic tube, seamless 
tube and capillary tube. This is the result of applying 
the fifth variation. Submitting the roller to other varia- 


tions, as shown in Fig. 6, we have, reading from left to 
right in the lower line, roller, sleeve, bushing and shell. 
In all of these cases the simple geometric change from 
the solid roller to the others is evident. 


Note the dif- 
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ference in the relative diameters of the holes. This is 
an example of the results of applying the first variation 
in different magnitudes. 

Fig. 7 shows a series of developments resulting when 
the fourth variation “changing the radii periodically 
around the axis and keeping one dimension constant,” is 
applied in changing the magnitude on the axis to the ma- 
chine element, the disk. This group includes, beginning 
at the top, the disk, the perforated disk, then at the left, 
the crown pulley, and following toward the right, the bev- 
eled-edge friction pulley and the grooved pulley. 

Fig. 8 shows the parts which result when the variation 
is applied so that the number of periods is changed, This 
group includes—reading from left to right on the lower 
line—the spur gear, the ratchet and the sprocket. 

The group shown in Fig. 9 illustrates variations ob- 
tained by applying the fourth variation. That is, in 
changing the magnitude or number of periods or charac- 
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Fie. 11. From Bar to Links 


ter of the periods. This group includes—reading toward 
the left from the perforated disk—the spur gear, helical 
gear, herringbone gear, and worm gear at the bottom. Re- 
turn to the perforated disk, and—reading toward the 
right—we find first the beveled friction disk, then, near 
the center of the figure the common bevel gear, at its 
right the skew-bevel gear, and below this the “herring- 
bone” bevel gear. 
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Figs. 10 and 11 show two methods in which an element 
bar may be developed to produce a number of elementary 
machine parts. The group of Fig. 10 has been developed 
by the application of the first and fourth variations. The 
first, “making a hole,” and the second, “keeping one di- 
mension constant, and periodically changing the radii 
around the axis.” The nature of the individual changes 
and of the various parts is so plainly shown by the draw- 
ing that a description is needless. The group of Fig. 11 
involves the application of the second variation, or bend- 
ing operations only. 

In this article it has not been the purpose to present 
a thorough study of the subject, in its various details, 
but rather an introduction to a phase of design that can 
be carried to suit individual tastes. 

bd 


Industrial Development with- 
out the U.S. Patent Office 


By ALBert H. ZIeGLer 


In these days, we assume without question that it is 
thanks to the U. S. Patent Office that we are able to en- 
joy the luxuries of swift travel and easy communica- 
tion. But is this so? Would these mechanical wonders 
have been unknown save for the beneficent influence of 
the Patent Office ? 

Would a manufacturer not continue to improve his 
commodities or services merely for the commercial pref- 
erence that his improvements would command ? 

We may reasonably assume, for practical purposes, that 
those who invent new productions, or improvements in 
such things as are marketable, are primarily actuated by 
a natural desire for personal reward. We might also 
even assume that unless inventors could be granted some 
tangible assurance that their enterprise would meet with 
reward, the public would lose most of the benefits of ap- 
plied genius. 

The Patent Ofhce at Washington essays to supply this 
assurance, but experience has shown inventors reap their 
reward, not through the Patent Office, but through those 
successful promoters or capitalists, the trained producers, 
whom they enlist on their behalf and by whose aid alone 
they are able to advertise and market their product. A 
genuine and important improvement in any commodity 
possesses definite earning power only if it is ably ad- 
vertised and marketed, and this whether patented or not. 

The lack of business knowledge and ability in the av- 
erage inventor is proverbiai, and he seldom receives his 
proper share of the profits of his idea, even if he be able 
to put it in a sufficiently attractive light to obtain a 
measure of commercial exploitation. 

The ease also with which the well organized talent of 
any well ordered corporation devises detail alteration 
which can successfully avoid any but the absolutely “ba- 
sic” patents, renders heavy financial backing still more 
essential. 


THe Pupstutc AND INVENTORS 


The public does not begrudge inventors and producers 
the reward of their enterprise, and the way in which it 
continually buys improved commodities or service 4s 
proof of this, but the granting of a 17-year monopoly on 
a product, in these days when five or six years may see 
the ultimate development of an industry, is surely a ser- 
ious question of public policy. 
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If inventors were granted, without patent rights, only 
an assurance of reward obtainable through the excellence 
of their product, other inventors and producers would be 
able to participate in the development of the subject and 
it is probable the originator would receive greater help 
from his competitors than he had given them, and the 
public would benefit by the more rapid evolution of the 
product. 

As evidence of these truths, we may quote the rise of 
the automobile industry, after the Selden patents were 
declared null and void by the U. 8. Supreme Court. The 
Selden patents were as broadly basic as possible, but 
proved to be progress-obstructing in the end and were 
overturned. 

Patent rights have been used far more insidiously 
against the public good, however, for they are the easiest 
forms of stock watering organizations. 

Corporation laws everywhere demand payment in full 
at par value for stock issued, but payment may be made 
in the form of “property, real estate, patents, etc.,” and 
the valuation of a patent never being certain until the 
product is marketed, it is a distinctly elastic currency. 

Really enterprising and efficient manufacturers recog- 
nize that the only tangible guarantees for the financial 
success of an industrial investment are, superiority of 
the product, efficient production methods and salesman- 
ship with sufficient ingenuity to hold a lead in the field, 
for such manufacturers, the working of the Patent Office 
is too slow. They. understand that while imitators are 
learning to copy, they themselves will forge still farther 
ahead; those who cannot originate can never lead. 


A Reat Arp to INVENTORS 


I would suggest a government department to super- 
sede the Patent Office, which instead of issuing patents, 
would grant, to those who invent or develop real and im- 
portant improvements in any commodity or service, par- 
ticipation in government-controlled funds for investment 
in their idea, under government supervision. 

This aid might be made dependent on a report on the 
prospects, commercial and marketable, of the new prod- 
uct, by a Board of Engineering and Business Examin- 
ers. Such an institution would, I think, constitute a 
more efficient, economical and just means for guarantee- 
ing to inventors and producers of marked ability, their 
monetary reward, than the present basis of Patent Rights 
guaranteeing no definite reward at all. 

Capitalists looking for a safe investment could apply 
for information to such an institution, and could be as- 
sured of the standing of such investments, due to the 
thorough investigation to which industrial prospects 
would be subjected by such a government board. The 
general effect upon business institutions and business 
methods, and the increased steadiness of, and confidence 
in, industrial conditions that such suggested department 
could insure would not be among the least of its advant- 
ages. 


* 


An English contemporary gives the following advice on 
the hardening of soft iron: “To harden soft iron, wet it with 
water, and scatter over its surface powdered yellow prussiate 
of potash; then heat to a cherry-red heat, which causes the 
potash to melt and coat the surface of the soft iron: then 
immerse quickly in cold water, and repeat the operation. A 
white heat must not be used, as this would not harden, but 
oxidize, the iron. Care must be used not to use red prussiate 
of potash instead of the yellow.” 
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Making Solid Pipe Dies 


By Ersan VIALL 


SYNOPSIS—The various operations on solid taper- 
thread pipe dies, differ but little from those for straight 
threads. Drilling and milling operations are described 
in detail. The threads are first rough-tapped and then 
accurately sized in a hand-operated fixture. The method 
of grinding the chamfer and sides of hardened dies 
is described. 
& 

Solid pipe dies differ only from ordinary solid dies, in 
that they are made to cut a taper thread, so that meth- 
ods applied to one class will, in the main, apply to the 
other. However, the different factories have their own 


once, the number depending on the size of the bars. A 
number of these cold saws are in constant use, and oil 
is kept pouring over the cuts from suitably placed pipes. 
Owing to the fact that pipe dies are always a loose fit 
for the square sockets of the stocks, little care is needed 
in machining the outside of the die to size, the use of a 
disk wheel being all that is required, to remove the burrs, 
and smooth up the edges. Sometimes even this is not 
necessary. 


DRILLING THE BLANKS 


The number of holes drilled in a die depends on the 























SAWING THE Dre BLANKS 


Fie. 2. 

















Fig. 3. THree STAGES OF THE BLANKS AND THE Ji1Gs UsEp 


methods for reaching the same results. The Nye Tool 
& Machine Works, Chicago, Ill., makes two kinds of 
solid pipe dies. One is the common solid die, and the 
other is the Nye skip-toothed die, shown in Fig. 1. As 
can be seen at A and B, alternate teeth are cut away, 
the intention being to make it easier to cut a thread. The 
teeth cut away are, of course, staggered, so that the re- 
sult is a thread of the usual type. This illustration also 
clearly shows the chamfer at C, the forming of which will 
be shown later. 

The first operation in making solid pipe dies, is to 
cut the blanks from long bars of tool steel, in a cold 
saw, as shown in Fig. 2. Several blanks are cut off at 








Fie. 4. Mriuing Between LANDs 


size of the blank, and consequently the amount of meta! 
to be removed. The steps illustrated in Fig. 3 may be 
taken as typical of many of the more common sizes, the 
actual difference being merely in the number of holes and 
not in the method of drilling. 

The blank to be drilled is placed in the jig at the 
left, and four holes are drilled in it, as shown at A. 
This jig is of the ordinary box type, with adjusting 
screws at B and C, to center the blank when needed. 
After the blank is inserted in the jig, a short piece of 
bar is placed in slots like D, to hold it in. Legs like F 
and F, at each corner, raise the body of the jig high 
enough above the machine platen to avoid trouble with 
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chips. The central part underneath where the holes 
are drilled is, of course, cut away to allow the chips to 
drop through and give the drill points clearance room. 

Next, the four smaller holes, shown in the blank G, 
are drilled, using the handled jig shown in front. The 
two pins, H and J, enter two of the corner holes locating 
the jig and holding the work. The pin J, a loose knock- 
off pin, is used to separate the blank and jig after drill- 
ing. Another set of holes is then drilled, as shown at 
K, using a similar jig. The center may then be easily 
knocked out with a hammer. 


MILLING 


The superfluous metal between the thread lands is 
milled out, as shown in Fig. 4. 


The blank is held on the 











Fic. 5. Tue Rovcu Tapping OPERATION 
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Fic. 7. GRINDING THE CHAMFER ON HarDENED DrkEs 
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angle plate by two pins, A and B, the mill being run 
through one of the corner holes. The blank is shifted 
to mill the various parts by pulling it out as far as the 
small end of the mill, turning it, and then replacing it 
on the pins. To remove it entirely or put on another 
blank the center C may be pulled back by loosening the 
binding bolt, which is done by means of the wrench D. 


CUTTING THE THREADS 


The threads are roughed out in a drilling machine, as 
shown in Fig. 5, using a multiple-fluted taper tap. The 
holding fixture is made so as to allow the blank to center 
itself with the tap. 

After being rough-tapped the blanks are carefully 
tapped out by hand, using a master tap in the fixture 
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Fie. 6. Frvaut Sizing or THE THREAD 








Fig. 8. CHAMFERING MACHINE witH Diz REMOVED 
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shown in Fig. 6. This fixture also allows the die to 
center itself. The spindle A, carrying the master tap B, 
is allowed to feed in only a certain amount. A collar 
stops it. Then it commences to draw the die outward 
until the gage C drops down back of it. This indi- 
cates the depth to which the die is to be sized. Threaded 
taper-plug gages are used to test the accuracy of the 
taper and size. 

In dies where the thread is relieved, a multiple-fluted 
mill is used in a drilling machine. A fixture that holds 
the die at the correct angle is used to give it the neces- 
sary feeding movement. 

From the thread cutters the dies go to the marker 
who places the firm name and the size on them; then 
they go to the hardener, where they are hardened and 











Fie. 9. MetHop or GRINDING THE SIDES 


drawn in the usual way. The next operation is the 
grinding of the chamfer, which is done in machines 
similar to the one shown in Fig. 7. The grinding wheel 
A runs at high speed and is fed down to the work by 
pressing on the foot treadle B. The die C is placed over 
pins in the plate D. The grinding is done by pulling the 
slide # back, running the grinding wheel down and then 
releasing the carriage. The spring at F presses the work 
against the grinding wheel till the carriage rests against 
the stop G at the back. The die is shifted on the plate 
for each chamfer to be ground. 

A nearer view of this machine, with the die removed 
from the holding plate, is shown in Fig. 8. 

The dies are ground on the sides after being hardened, 
as shown at A, Fig. 9. A tub wheel is used for this. 
The die is simply held between pins set in the face- 
plate of the fixture. The die is fed toward the wheel, by 
turning the handwheel B, and the face is ground by mov- 
ing the lever (, which swings the fixture. 

x 

The importance of sufficient attention to the kind and 
quality of molding sands used was recently emphasized by 
an example pointed out in a paper read before the Ameri- 
can Foundreymen’s Society on the testing of molding sands. 
A particular job was being done on a jarring machine in ex- 
cellent fashion. The work was thoroughly standardized, care 
and attention had been given to the patterns in order to re- 
duce the time at that end to a minimum, and it was requiring 
30 jolts for each mold. It was felt that the job was costing 
too much, so an investigation of sands was made; and an- 
other sand was found of somewhat coarser grade and stronger 
bond which gave just as high a percentage of perfect cast- 
ings with but 20 jolts to the mold. The reduction of time 
which this simple change effected and the consequent sav- 
ing in the course of a month on each one of the jarring ma- 
chines in the plant can be appreciated. 
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Machining a Valve 
By B. 0. BootH 


The valve shown in Fig. 1 was a red brass casting and 
was used as the air valve in a mixer for a gasoline en- 
gine. It was machined all over to make it as light as pos- 
sible and to seat properly. The important dimensions 
were the diameter of the stem and the angle of the seat. 
It was necessary to do these valves on a 12-in. engine 
lathe, for lack of other equipment. They came through 
in quite large quantities and to make any time on the 
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FIG.3 
MACHINING A VALVE 


machine used, it was seen that all unnecessary move- 
ments both on the part of the operator and the machine 
would have to be eliminated. 

The first operation was centering the end of the stem, 
Fig. 2, this being done on a sensitive drilling machine. 
A long drill was made from drill rod, with the counter- 
sink and pilot drill combined. A knurled cone sleeve was 
slipped over the drill and held in the left hand, the valve 
being laid on the table under the drill with the right. 
The loose sleeve was then brought down on the end of 
the stem, centering it with respect to the drill, fhe one 
hand holding both the valve and sleeve. The height of 
the table was such that there was only a small space be- 
tween the end of the drill and the stem; the center was 
then drilled. The ease and quickness with which this 
job was done was surprising and no doubt the same 
principle could be applied to other jobs. The heads came 
fairly flat and smooth. 

An old two-jaw drill chuck, Fig. 3, was used in the 
lathe spindle and the jaws turned out large enough and 
at a slight angle to hold the head of the valves. The 
valves were slipped in the chuck and the center run up 
and the jaws then tightened. For any one operation no 
change in the settings of the tools was allowed, the tool 
shown being used for finishing the stem as well as turn- 
ing out the undercut portion and giving the fillets. Two 
cuts were taken on the stems the finishing cut being 
gaged by a stop on the cross-slide so that no calipering 
was necessary other than to inspect the work occasionally. 
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Fig. 4 shows the final operation. A draw-in chuck was 
used in the lathe spindle but instead of being operated 
from the back by means of a handwheel and a rod 
through the spindle, the clamping arrangement was 
placed directly on the nose of the spindle; this is not 
shown in the cut. The chuck was operated by the regu- 
lation handwheel which was thus brought directly in 
front of the operator, making it unnecessary for him to 
step to the end of the lathe, in fact, he need not move 
from his regular working position. It was not necessary 
to clamp these valves tightly. 

Cuts were here taken on three surfaces; across the 
back, sizing the diameter, and across the valve seat. The 
tool shown in the casting in the tailstock was set to give 
the proper diameter cutting at the back side, this was op- 
erated by the tailstock handwheel while the cut was be- 
ing taken across the head. The distance of the tool from 
the main body of the casting was greater than shown in 
the cut to get the valves in and out of the chuck with- 
out running back the tailstock. The compound rest was 
set at 45 deg. and the seats finished by hand, two cuts 
being taken. 

Thus for any one of the operations the setting of the 
tools remained the same, no calipering or measuring was 
done and the valves were turned ovt in a first-class man- 
ner in a minimum of time. 
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A Time Bonus Plan for Ap- 
prentices 


By L. BANNAN 


Several years ago while in charge of a machine shop 
employing a large number of apprentices, I found that 
the foremen had a lot of trouble to keep them at their 
work. As the shop was crowded with machines it was 
easy for a boy to drift off without being missed at once. 
After giving the matter consideration we tried the bonus 
system, but the boys did not take to it kindly and, in 
fact, would not try to earn it. 

So we decided to get them interested in another way. 
As the boys came to the shop as soon as through with 
school we gave them a bonus in shorter hours, and this 
got them interested at once. We increased the day’s work 
| per cent. and told them they could go home 
when this amount of work was done. In a few days most 
of the boys were going home an hour earlier than the 
regular quitting time and in one month’s time the most 
of them were going out at 3 o'clock, the regular quitting 
time being 5:30 p.m. 

We found, however, that the misfits increased, but got 
over that by appointing an efficient machinist as in- 
spector and instructor. His job was to inspect the work 
when finished, instruct the boys in accurate measuring 
and see that they had gages for the different fits, and 
tools to work with. 

The time bonus makes rapid workmen; the instructor 
teaches them to be accurate and of at least 50 who have 
served their apprenticeship and gone out into other shops, 
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all are making good. 

The time of apprenticeship in this shop is four years— 
divided as follows: 

First Year—Three months bolt cutter; six months vertical 


drilling machine, three months on large and three months on 
small; three months radial drilling machine. 
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Second Year—Three months boring lathe; nine months 
turning lathes, three months on each of three lathes. 

Third Year—Six months boring mills—37 and 62 in.—three 
months each; three months miller; three months planer. 

Fourth Year—Three months slotter; three months tool- 
room on tool making; six months general On vise work. 


The time bonus reduced the cost per unit in one year’s 
time just 60 per cent., and no trouble was experienced, 
after getting the plan in operation, in keeping them at 
work. 

we 


Splitting Friction Rings 
SPECIAL CORRESPONDENCE 


A fixture is here shown whereby both ends of friction 
rings may be cut at the proper angle with one cutter with- 
out changing the ring setting or position of the cutter. 
This fixture is in use in the shop of the R. K. LeBlond 
Machine Tool Co., Cincinnati, Ohio. 

The ring to be milled is placed on a flanged holder, as 
shown at A and is held down by a strap clamp which fits 
under the nuts of the stud bolts B and C. Different hold- 
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FricTioN-COLLAR SPLITTING FIXTURE 

ers are placed on the fixture for the various sizes of fric- 
tion rings. It will be noted that the ends of the ring 
are beveled inward in opposite directions, forming a V- 
shaped slit with the sharp point outward. The positions 
of the cutter with relation to the work, for the two cuts 
needed, are shown by the gashes forming an X at D, the 
miller table being raised and not traversed. The center 
of the pin on which the upper part of the fixture turns is 
directly under where the lines of the X cross. By locat- 
ing the centerpin in this way, more than one setting of 
the ring itself is avoided. 

The angle at which the ring ends are milled, is deter- 
mined by means of the index pins # and F, and when 
the upper part of the fixture has been set at the correct 
angle by one of these pins it is locked by tightening the 
nut G. The brackets in which the pins # and F are 
held are made adjustable, so that the cutting angle may 
be varied when desired. This adjustment is facilitated 
by having the brackets and base graduated at H and 
I. The cutter used is shown at J. 

It will be readily appreciated that on work of this 
kind, the saving of time in resetting the cutter repre- 
sents an important item. 
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Repairs to Boilers by Oxyacetylene 
Welding--I 


By J. F. Wuiterorp* 


SYNOPSIS—Owing to the peculiar construction of boil- 
ers, locomotive in particular, no field offers greater possi- 
bilities for this class of welding. In this article is de- 
scribed the great objection of imperfect welding and a 
method of obviating it. A successful method practiced in 
Germany of hammering the weld while in a plastic state 
is described; this has been found to give good results. 
wR 

Since the introduction of autogenous welding by means 
of the oxyacetylene flame, there has been no field which 
offers greater possibilities for the application of this pro- 
cess than the repairing of steam boilers. 

While repairs to boilers of all designs can be made by 
this process, the most important are, perhaps those to the 
locomotive boiler since, owing to its relative large ca- 
pacity and to its narrow working limits, there exist cer- 
tain inherent defects which have not as yet been satis- 
factorily eliminated, such as the rigid staying of straight 
sheets which are subjected to severe strains in one or 
more directions. 

With the increased demands for greater power supply 
the steam pressures have become greater, the boiler sheets 
have become heavier and the stays more numerous. This 
condition has resulted in substantial increase in the 
strains imposed upon the boiler sheets, especially those 
of the furnace, and as a consequence the failure of sheets 
is becoming more and more frequent. Since all of the 
sheets composing the furnace or firebox are not subjected 
to equal strains, failure occurs in one sheet and suflices 
to have the boiler taken out of service, while the remain- 
ing sheets are still in serviceable condition. 

The difficulties resulting from the exposure of a 
riveted seam to the direct influence of the flame, are 
often sufficient to render necessary the renewal of the 
entire firebox with substantial increase to the mainten- 
ance expense. Further, the application of a patch either 
with rivets or with patch bolts results in additional pro- 
jections in the water space to interfere with the circu- 
lation and induce undesirable accumulations of incrust- 
ing matter, which later permit the metal to become 
“burned.” 

The advantages of a welded-in patch, aside from the 
decrease in maintenance expense, are quite obvious, for 
the existence of rivets, patch bolts or a double thickness 
of sheet is avoided and the water circulation is not dis- 
turbed. 

Notwithstanding these marked advantages, many ob- 
jections have been raised to such application of the oxy- 
acetylene welding process and in some workshops there 
are strict orders against its use in the construction and 
repairs to vessels which are subjected to heavy working 
pressure. 

OBJECTIONS TO AUTOGENOUS WELDING 


The objection to the use of the process under such cir- 
cumstances is that the welding may be improperly done 
and the liability of fracture, with its resultant danger 
and loss, is too great to permit the hazard. 


*Consulting engineer, Suffern & Son, London, E. C. 





This criticism does not appear to be well taken when it 
is considered that in Germany air reservoirs for use in 
Diesel power units and similar drums are manufactured 
by this process without difficulty. As these reservoirs are 
subjected to air pressures of 500 lb. per square inch and 
upward, the ability to weld sheets capable of withstand- 
ing high pressures appears to be sufficiently demon- 
strated. 

The successful employment of the oxyacetylene flame 
in European industries should be sufficient to encourage 
the extension of the field for the process and to eliminate 
the causes of failure of boilers repaired in this manner. 
It is necessary, however, to give the matter careful study 
and the elimination of the causes will permit boiler re- 
pairs to be made with both economy and despatch. 

Successful oxyacetylene welding of any nature is de- 
pendent, among other things, upon the relative purity of 
the oxygen and the acetylene and their correct proportion 
in the flame mixture. — 

The appearance of the flame readily indicates the pro- 
portion of the mixture, so that with ordinary care this 
difficulty should not occur. The purity of the gases is a 
matter requiring considerable attention. 

Oxygen supplied in bottles is usually of satisfactory 
purity but the gas manufactured on the ground by any 
of the various chemical processes should be regularly 
tested, as with these processes extensive impurities may 
easily exist unless great care is taken. 

Pure acetylene can be obtained from properly con- 
structed and operated generators; if sufficient water is 
used in the washing of the gas after it has been generated, 
the impurities in the nature of sulphur-hydrogen will be 
absorbed by the water. 

Sulphur-hydrogen is detrimental to autogenous weld- 
ing and must not be permitted to enter the acety- 
lene supply. On the other hand, the small quantity of 
phosphor-hydrogen, which impurity is present when 
acetylene is generated, is in reality advantageous to the 
welding. 

It is important in the generation of acetylene for weld- 
ing purposes to see that the temperature of the gas does 
not rise above 100 deg. F., for should this temperatuze 
be exceeded, the efficiency of the acetylene for welding 
purposes will be considerably impaired. 

This condition results from the ability of carbon and 
hydrogen to form, under the influence of higher tem- 
peratures, combinations other than acetvlene (C, H,), 
such combinations of a greater number of atoms, C, H,, 
C, H,, possessing characteristics different to acetylene. 

Where a sufficiency of water is not used in the acety- 
lene generator the temperature of the mass rises and in 
place of acetylene the gas generated is one of the higher 
combinations. When mixed with the oxygen in the weld- 
ing flame the combustion of these higher combinations is 
very detrimental to the metal, and under such circum- 
stances the welded portion is considerably damaged. 

This condition holds true of any welding by the oxy- 
acetylene flame and is especially true of the welding of 
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boiler patches; this serves to emphasize the necessity of 
securing purity of the gases. 

Having secured approximately pure gases, the next 
step in the repair of boiler plates is to make a careful 
study of the strains imposed upon the place to be welded, 
especially as regards the cause of the fracture. If the 
welding seam lies along the line of severe stresses when 
the boiler is in operation, it may be advisable to cut out a 
iarger piece of the sheet so that the welding seam will not 
be required to perform such heavy duty. 


ANALYSIS OF THE STRAINS IMPOSED 


The next step is to carefully consider the strains im- 
posed upon the welding seam and adjacent metal both 
during and after the welding operation. Due to the high 
temperature necessary to fuse the metal, it is apparent 
that the adjoining sheets will be subjected to extensive 
expansion during the welding operation and to equally 
extensive contraction when the work has been completed. 

If such expansion exists along a straight line, then the 
tendency is to compress the metal rendered plastic by the 
influence of the flame, with the result that the width of 
the seam when the welding is completed is less than at 
the beginning of the operation. The contraction of the 
adjoining sheets when cooling down imposes, therefore, a 
very severe strain upon the welded portion, and in many 
cases fractures have developed after the whole mass has 
reached normal temperature. 

In some instances such cracks have not become evi- 
dent until the sheets have been subjected to the further 
strains imposed during the firing up of the boiler, filled 
with cold water. 

Such cracks occur as a rule in the welding seam itself, 
but often they have been found in the unwelded portion 
as a result of sharp corners in the welded-in piece. Sharp 
corners should therefore be avoided and the patches 
should be cut with rounded corners of large radius. 

In applying patches of large dimensions, the expan- 
sion and contraction can be suitably accommodated by 
“dishing” the sheet in the center sufficiently before its 
application. No stays should be inserted until after the 
welding is completed, for the sheet must be left perfectly 
free for expansion movement during the operation. 


METHOD OF MAKING THE WELD 


The welding should be started from a definite point, 
probably the best is in the middle of one side of the 
patch, then weld from the center to one corner and then 
from the same point to the other corner. In this manner 
one side is completely welded before any welding is done 
on the other sides. 

When this one side has been completed the side imme- 
diately adjoining should be welded in a similar manner 
which method leaves the opposite side unwelded in both 
cases, so that expansion can occur without interference. 

When the two adjacent sides of the patch have been 
thus welded the operation should be discontinued and the 
sheets allowed to thoroughly cool to normal tempera- 
ture before the welding operation is continued. 

Without such complete cooling down there is great 
danger of subsequent fractures of the material. 

The patch should then be firmly “tacked” by filling in 
material at the angle of the unwelded sides. A wedge 
should also be driven in ahead of the torch as the weld- 
ing proceeds on the third side. 
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With large patches it may be advisable to wedge the 
sheets apart and build bridges of filling material at suit- 
able distances before proceeding with the welding. The 
wedging or bridging serves to prevent the plastic metal 
in the welding place being squeezed out, during the 
welding operation, under pressure of the expansion of the 
adjacent heated sheets. 

The last side should be welded up in a manner similar 
to the third side. In patches on side sheets, it is ad- 
vantageous to extend the patch to the mud ring, in which 
event only three sides are welded and the riveting of the 
fourth is done only after the welded material has thor- 
oughly cooled. 

In boiler repairs it is also necessary to weld up cracks 
in the sheets where such fracture is insufficient to warrant 
the application of a patch. In such repairs it is advisable 
to drill a hole at the extremities of the crack to prevent 
its extension. 

Attention must also be given to the strains imposed 
subsequent to the welding operation, as the same condi- 
tion exists as just described with reference to the ap- 
plication of patches. 

The fractured part should be cut away sufficiently for 
the welder to thoroughly fuse the metal in the bottom of 
the groove, and the sheets wedged apart so that they 
can be welded without danger of subsequent fracture. 

If the crack be a long one, the method of bridging and 
welding should. be followed as described above for the 
third side of the patch, as the pressure of the adjacent 
heated sheets will not then interfere with, or endanger 
the success of, the welding operation. 

Another very satisfactory method is to heat the ma- 
terial on both sides of the fissure to a plastic state and 
then to direct the flame upon the surface of the sur- 
rounding sheets until they become sufficiently heated so 
that the resultant expansion presses the plastic metal out 
of the groove. Then the sheets should be allowed to 
cool thoroughly and after contraction, a wide fissure will 
appear in place of the original crack. 

When the metal has entirely cooled, the fissure or slot. 
can be bridged by filling in metal at suitable spacings su 
that the metal in the weld wiJl not be disturbed by the 
elongation of adjacent sheets during the subsequent weld- 
ing operation. 


WELDING Frrespox CRACKS 


In the welding of cracks in such places in a firebox or 
furnace that may be difficult to work, the latter method 
will be found advantageous and successful. 

By carefully considering the strains imposed upon the 
welded area both during and following the operation and 
adopting the proper method of overcoming the difficulty, 
together with the exercising of the proper care in the 
purity of the gases and also in their correct proportion 
in the welding flame, there appears to be no reason why 
the oxyacetylene flame cannot be successfully employed 
in boiler repairs. 

The criticism however, may be made that the strength 
of the material in the weld is much less than the sur- 
rounding metal and consequently is of insufficient. 
strength to give satisfactory service. 

While it is probable that the strength of the weld is 
less than that of the original metal, the difference, in 
a carefully executed weld, should not be sufficient to en- 
danger the boiler or prohibit the process. 
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There is, however, a method whereby this possible de- 
fect can be eliminated, a method that has been developed 
and is now used extensively by the German engineers in 
such work. | 

It is well known in metallurgical practice that iron has 
the faculty of losing its magnetic properties when it 
reaches a temperature of approximately 1300 deg. F. 
Experiments have proved the value of reheating the 
welded area of a sheet up to this temperature after it 
has cooled down subsequent to the welding operation. 

For effective results the welded seam should be allowed 
to cool down to a temperature not to exceed 100 deg. F. 
between the finish of the welding operation and the sec- 
ond exposure to the flame. 

The most practical manner for the welder to determine 
when the temperature of the sheet has been raised suffi- 
ciently in the second heating is through the employment 
of a common horse-shoe magnet. When the attraction of 
the iron to the magnet ceases the proper temperature has 
been reached, so that it is unnecessary to use more ex- 
pensive or delicate instruments. 

Test pieces of welded metal subjected to this second 
exposure to the flame exhibit different characteristics 
from those which do not receive this second heating. 
Fractures in the former reveal a fine-grained structure 
of the metal, while in the latter pieces they show a 
coarse-grained structure, indicating that the second heat 
treatment is beneficial to the strength of the metal in 
the weld. 

“is is, however, only a portion of the method em- 
ployea by the German engineers. 

Where the welded area is subjected to extraordinary 
strains, particularly in boilers of high pressures and ex- 
acting service, the strength of the weld is improved by 
supplementing the regular fusing process by hammering 
the plastic metal. 

This hammering or puddling process is performed by 
using small hammers for driving the metal in the weld 
simultaneously with the operation of the welding torch. 
The hammers are of such shape as to permit the plastic 
metal in the bottom of the welding groove to be thor- 
oughly puddled, but the area of the end of the peen 
should not exceed 8 sq.mm. (0.0125 sq.in.) as a heavier 
tool or a larger surface produces a detrimental effect 
upon the metal. 

The operator uses the hammer with one hand while 
playing the torch with the other and continues this oper- 
ation until the welding groove is entirely filled up. The 
hammer is cooled from time to time to prevent its de- 
struction by the flame. The use of the hammer is un- 
necessary until the plastic material in the groove has 
reached a thickness of about ;, in. 

This process, supplemented by the subsequent reheat- 
ing of the metal until it loses its magnetic properties, 
causes densification of the material and thereby increased 
strength is secured. The hammering process, however, 
has been found necessary only where the sheet is to be 
later on subjected to the most severe and exacting con- 
ditions. 

Welding seams prepared in such manner should be 
very satisfactory as there is reason to believe that the 
metal would be more homogeneous than the metal in the 
adjacent sheets, which have been subjected to deteriorat- 
ing operating strains. It seems therefore, very evident 
that the criticisms which have heretofore been directed 
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at the repair to boilers by autogenous welding, have not 
been well taken as there appears to be no reason why the 
strength of the metal in the weld should not be equal 
to and perhaps greater than that of the metal in adjoin- 
ing sheets. 

As to the economic advantages of such a process in 
these repairs there is no question, for in this manner re- 
pairs can be made which will enable the boiler to be con- 
tinued in service, while otherwise the complete renewal 
of the firebox would be necessary. 


4 
The Machinist and Workmen’s 
Compensation 
By A. L. H. Street 


The intent of the workmen’s compensation system, as 
recently stated by Mr. Justice Marshall, of the Wisconsin 
Supreme Court, is to 


eradicate, utterly, the injustice to employers and employees, 
and the public as well, of the old system, and to substitute 
in its place an entirely new one based on the highest conception 
of man’s humanity to man and obligation to the industry 
upon which all depend; recognizing the aggregate of its at- 
tending accidents as an element of cost to be liquidated and 
balanced in money in the course of consumption—a system 
dealing with employees, employers and the public as neces- 
sarily mutual participants in bearing the burdens of such 
accidents, displacing the one dealing only with the clags of 
injuries happening through inadvertent failure, without real 
moral turpitude, to exercise average human care, and placing 
employee and employer, whose interests are economically the 
same, in the false position of adversaries, to the misfortune 
of both and of the public, intensified by opportunity for those 
concerned as judicial assistants to profit by such misfortunes. 
Most lamentable it will be, if this new system—so freighted 
with hopes for the minimizing of human burdens and their 
equal distribution—shall not endure and be perfected to the 
best that human wisdom can attain. 


Contrary to a common misapprehension, the compen- 
sation plan is not intended to irflict any new penalty 
against employers whose workmen may be injured, al- 
though an element of negligence may exist; nor, on the 
other hand, is it to be regarded as a charity in favor of 
injured workers. Personal injury losses in industries, 
adds Mr. Justice Marshall, are to be 


regarded as mutual misfortunes to be charged up, as 
directly as practicable, to the cost of production. The 
right to have the employer regarded as an agency to make 
payment to the employee and absorb the same as an expense 
of the industry, regardless of whether the loss is attributable 
to any human fault, is a legislative creation within the con- 
stitutional exercise of the police power to legislate for the 
public welfare. 

Passing from a consideration of the purpose of the 
compensation laws, it is my primary object to point out 
to readers of the AMERICAN MACHINIsT the effect of the 
laws upon the legal responsibility for injuries sustained 
by machinists. 

Under the provisions of most of these laws, employers 
are not bound to compensate for injuries unless they vol- 
untarily elect to be governed by the new system, but if they 
do not so elect, they lose the benefit of the legal defenses 
of assumption of risk, contributory negligence and negli- 
gence of fellow servants, in personal-injury cases. Since 
these are the principal defenses available in employees’ 
personal-injury cases, the employer’s election becomes a 
sort of “Hobson’s Choice”: theoretically elective, but vir- 
tually compulsory. 


Tue ASSUMPTION or RisK 


Under the legal doctrine termed “assumption of risk,” 
every machinist, in accepting or retaining employment, is 
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deemed to take upon himself all risk of injury arising 
from dangers which are usually incident to the line of 
work at which he is engaged, and all unusual dangers 
of which he knows, or which he should know in exercis- 
ing ordinary care for his own safety. (“Ordinary care,” 
as used in this article, is uniformly defined by the courts 
to be that degree of care which an ordinarily prudent 
person would use in the same circumstances. ) 

Thus the courts have decided that machinists cannot 
recover in ordinary suits at law for injuries sustained 
by them through accidents which, notwithstanding the 
exercise of a reasonable degree of care by the employers 
to make the employment safe, commonly occur in ma- 
chine shops on account of the inherent nature of the work. 
That is, a machinist, on entering upon his work, is pre- 
sumed to assume the hazards ordinarily incident to such 
service, and particularly those dangers which may be 
readily appreciated by him in the ordinary use of his 
senses. For example, the Massachusetts supreme judicial 
court has held that a machine-shop apprentice assumed 
the risk of being injured through pieces flying from the 
steel teeth of an endless chain on the teeth coming in 
contact with a hard substance (Wolf vs. New Bedford 
Cordage Co., 76 Northeastern Reporter, 222.) And the 
Missouri supreme Court decided that an assistant in the 
operation of iron shears assumed the risk of stumbling 
while walking near the machine and having his fingers 
caught in the shears, which were put in motion by the 
operator of the machine just as the assistant fell (Glover 
vs. Kansas City Nut & Bolt Co., 55 Southwestern Re- 
porter, 88). It was found in both of these cases that the 
employers had taken all reasonable precautions to avoid 
accidents. 

But a workman is not presumed to assume any risk 
arising from his employer’s failure to use due care to 
provide a reasonably safe place of work, competent co- 
employees, proper rules to govern employees in their re- 
lation to each other. And in most of the states the courts 
hold that a worker does not assume the risk of injury 
arising from his employer’s failure to conform to statutes 
dangerous machinery to be safeguarded. But 
employees are usually held to take upon them- 
risk of obviously dangerous working conditions. 


requiring 
otherwise 
selves the 


CONTRIBUTORY NEGLIGENCE 


“Contributory negligence” consists in the doing by an 
injured employee of some negligent act, which directly 
caused the injury, which would not have resulted had he 
used due care for his own safety, notwithstanding any 
negligence of the employer. ‘Thus if a machinist has 
proper tools within reach, and he selects an improper one, 
or one which is apparently defective, he cannot recover 
on account of consequent injury. Nor is there any right 
to recover if the accident results from his adoption of a 
dangerous way of doing work, or of passing to a place in 
the shop in the performance of his duties, when a safe 
way is open to him; or if the injury is attributable to his 
disobedience of rules or warnings provided for his safety. 


Tue FELLOW-SERVANT DocTRINE 


The fellow-servant doctrine, which is abrogated in 
many of the states by statute, exempts an employer from 
responsibility for injury to a workman, caused by a negli- 
gent act of a coemployee in the same general department 
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of work, unless the careiess worker had been habitually 
so negligent, or incompetent prior to the accident that 
tle employer is chargeable with negligence in retaining 
him in the employment. Application of this doctrine to 
the machinist’s occupation is illustrated by a Massachu- 
setts case wherein the supreme judicial court of that state 
held that where a machinist in charge of the repair of a 
machine carelessly selected a crowbar for an apprentice’s 
use, such negligence was not chargeable to the employer. 

The effect of the new system is to secure to an injured 
machinist limited compensation for an accident sustained 
by him in the course of his employment, without regard to 
whether he, his employer, or a coemployee has been at 
fault, except that most of the laws make exceptions in case 
of willful negligence. Although the compensation plan 
thus requires the employer to make compensation for in- 
juries which would not be actionable at law, and, on the 
other hand, compels an employee, injured in circum- 
stances under which he would be entitled to large re- 
covery in a suit for damages, to accept a considerably 
smaller amount in satisfaction of his claim, the sum of 
the advantages to both the employing and employed 
classes is rapidly coming to be recognized as outweighing 
disadvantages to either. The employer obtains the bene- 
fit of a great reduction in the cost of litigation, avoids 
excessive verdicts often awarded on account of his ability 
to pay them and on account of the suing workers’ pecuni- 
ary needs, and is able to definitely limit the cost to himself 
of personal-injury losses, by carrying indemnity insurance 
under the favorable provisions contained in most of the 
laws. The employee is benefited by the certainty of 
speedy settlement of just claims, without being compelled 
to divide the recovery with attorneys who usually exact 
a large percentage of recovery in personal injury cases as 
their fees; and has the advantage of being entitled to 
compensation for a large class of injuries for which he 
could recover nothing at law. 


COMPENSATION SYSTEM NOT PERFECT 


As is intimated by Mr. Justice Marshall, the compensa- 
tion system has not been perfected yet, but the course of 
legislation and litigation in the several states points that 
within a few years every state in the Union will have 
adopted the plan, each profiting by the experience of the 
others. That the several states are learning from each 
other is illustrated by the adoption of a law at the last 
session of the Indiana legislature providing for a commis- 
sion whose duty it is to study the operation of the several 
compensation acts and to report a suitable bill at the next 
session of the legislature; and by the fact that the laws 
which have been upheld as being constitutional have 
avoided the objections upon which the original New York 
law was declared to be void. New York’s compensation 
act of 1910 having been held by the court of appeals to 
be invalid, the assembly of that state has presented the 
last word in legislation of this kind in the act of 1913, 
which is now effective for administrative purposes, and 
which will be in force for the payment of compensation 
July 1, 1914. 


a8 


About 70 per cent. of the ties in use on the federal rail- 
ways of Switzerland are metal. Metal ties were first used 
on the Swiss roads in 1881, since which time they have grad- 
ually replaced, to a large extent, the wooden ties. Iron ties 

recommended on the Swiss roads where a 
of gravel is available for ballast. 
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The Manufacture of Printing 
Presses 


By Rospert Mawson 


SYNOPSIS—A résumé of some of the principal inven- 
tions made on the printing press, and the dates when they 
were made; a view of the largest printing press in the 
world and facts regarding its size and capacity; a work- 
ing model made at the request of the patent office to il- 
lustrate the basic patents of R. Hoe & Co.; the erecting 
of presses and the method employed to prevent confusion 
when the machine is finally set up for use. 


As many of our readers know, the first book printed 
from movable type was made by Gutenberg in 1450. In 
1822 the Smith press, the first hand press to employ the 
toggle-joint principle was designed by R. Hoe & Co., and 
the first flat-bed and cylinder press ever used in the 
United States was made. In 1853 the stop-cylinder press 
for fine letter press and wood-cut printing was introduced 
into the United States. The first successful curved-ster- 
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Fia. 5. 


eotype plate made in Amierica, was used by the New 
York Tribune, in 1861. 

In 1847 the first four-page-wide newspaper press was 
made. The first newspaper rotary web perfecting press 
with rapid folding and gathering mechanism was exhib- 
ited at the Centennial Exhibition, in Philadelphia, in 
1876. In 1887 the first quadruple (or 32-page) press 
with two folders was made; in 1893 the first multi-color 
rotary web perfecting press and in 1895 the first octuple 
(or 64-page) newspaper web perfecting press. The first 
double sextuple (or 96-page) newspaper web perfecting 
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ERECTING SHOP, SHOWING A COMPLETED PREss 


press was made in 1901; in 1902 the first double-octuple 
(or 128-page) press and in 1912 the first intaglio rotary 
web press. These, as well as many other inventions dur- 
ing the intervening dates, were brought about by the firm 
of R. Hoe & Co. 


LARGEST PRESS IN THE WORLD 


The halftone, Fig. 1, shows the largest press in the 
world. This machine is used in printing the Boston Post, 
Boston, Mass. It is a double-octuple newspaper press 
and, running at a speed of 200 r.p.m., its capacity for a 


Fic. 6. Erectinc SHop—Partity Erecrep Press 
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4-, 6- and 8-page paper is 288,000 per hour. The con- 
sumption is 108 miles per hour of paper 6 ft. wide, or 
eight rolls weighing approximately 18 tons. The press is 
48 ft. long and 19% ft. high, the number of parts is 65,- 
000 and the total weight 350,000 Ib. 

Figs. 2 and 3 show the front and rear views of a model 
built at the special request of the U. S. Patent Office for 
exhibition at the World’s Centennial Exhibition, held in 
Chicago in 1892. Its original purpose was to illustrate 
the subject matter of 36 basic United States patents taken 
out by R. Hoe & Co., but it is still shown at various 
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up with type and tried for speed and accurate printing 
results. 

Fig. 6 is another view in the assembling department. 
Here are shown the side frames of a press set on blocks 
and jacks so that the driving mechanism may be assem- 
bled. When the press is in position the mechanism sets 
into a pit in the floor. As it is necessary for the as- 
sembling work to be done by hand, one man is placed in 
charge of the assembling of any certain press. His duty 
is to superintend the erection, testing, dismantling and 
packing of the finished press. He is also sent along with 
it to arrange and superintend the erection and final test- 
ing of the press to the satisfaction of the newspaper or 
magazine. 


x 


Steel Castings 


The illustrations show some steel castings from the 
foundry of Clement Bayard, Méziéres, France. These 
castings will show a tensile strength of 70,000 lb. per 
sq.in. with an elongation of 18 per cent. They are re- 
markably smooth and the coring is excellent. The photo- 
graphs and information are given us by John J. Grant, 
who is introducing these castings into the United States 

All the pieces except Nos. 2 and 3 are just as they 
come from the sand, wrapped out and wire-brushed. Nos. 
2 and 3 are sand blasted. It is difficult to understand how 
melted steel can be run into these shapes with such per- 
feet surface, and so true to pattern. They are without 
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Steet CastTInGs MADE 


exhibitions and newspaper conventions. It is a sextuple 
press, and is made one-eighth the size of the original 
press, each part being in correct proportion. The model 
is composed of 16,000 separate parts, and cost approxi- 
mately eight thousand dollars to make. In Fig. 3, at A 
is shown the roll of paper ready to be guided under the 
type cylinder B. Fig. 4 shows a specimen page printed 
on this model press. 

A view in the main erecting shop is shown in Fig. 5. 
On the left is a newspaper press partly assembled and in 
front a multi-color magazine press, which has been tested 
and is ready for dismantling and shipment. The motor 
A is used for testing the various presses which are set 





BY A 


FRENCH PRocEsS 
flaws or sink holes near any of the bosses and it is only 
necessary to make a pattern with the necessary shrinkage. 
In France hundreds of thousands of pieces are finished 
up without a blow-hole as big as the point of a pin in 
any part of them. Nos. 14, 15 and 16 are piston cast- 
ings. No. 14 shows the bottom end to show how clean it 
is turned out on the inside; it has not a spot or blemish. 
No. 16 was put in a hammer and a blow given to flatten 
it out. No. 19 was made from a little square pattern 
and, when polished, shows not a single blow-hole even 
under a powerful glass. Most of these pieces are for au- 
tomobile construction. No. 7 is a hub-brake drum for a 
truck. 
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Welding with Natural Gas 


The illustrations, Figs. 1, 2 and 3, show some of the 
furnaces used by the Blaw Steel Construction Co., Ho- 
boken, Penn., for forging and welding. These are in a 
new plant, built along the Allegheny River some 10 or 12 
miles from Pittsburgh, which has only been in operation 
for about a year. The product turned out is steel forms 
for concrete work, and heavy dredging buckets. The 
work involves a great deal of welding in steel. Most of 
the work is small, but bars 6x24 in, have been success- 
fully welded when needed. 

The furnaces were put in by Tate, Jones & Co., Inc., 
of Pittsburgh. They are of a type developed by that firm 
for burning either oil or gas. The burners are so con- 
structed that the slightest movement of the valve will 
immediately increase or decrease the mixture, which is 
thrown with a normal velocity into the combustion cham- 
ber. Combustion itself is complete, and the mixture does 
not fire until it has nearly reached the forge openings. 
This is the secret of the successful operation of a forge 
burning either gas or oil and used for heavy forging or 
welding. With this feature under control, the smith can 
place his work where the combustion is most rapid and 
therefore the hottest spot for quick heating. 

Features in the operation are the absence of disagree- 
able from combustion, cleanliness, quick heating, 
the forming of little scale and easy welding, as there is 


gas 





NATURAL-GAs FIRED 


little or no sulphur in the gas or oil. The fires are started 
by the night watchman in the morning, and when the 
smiths come in to work hot furnaces are ready for them. 

Fig. 1 shows in the foreground a small gas-fired forge 
and in the rear a large one used for plate work. Fig. 2 
shows the type of hood which has been developed to keep 
the heat away from the smiths. This is used for large 
work. The same size of forge, arranged for smaller work, 
is shown in Fig. 3. 

Forging or welding is done rapidly with the gas or oil 
fire. A few specimen welds were timed in this shop with 
these results: Steel, 1 in. was heated for scarfing 
min., and the weld completed in 74% min.; 114-in. 
round was heated for scarfing in 344 min., and the weld 
2x4-in. steel is regularly heated for 


round, 


in 3 


completed in 8 min. ; 
scarfing in 17 min., and the weld completed in \% hr.; 


pieces of 6x21% in. have been welded in less than % hr. 





FORGING 





Vol. 40, No. 8 


MACHINIST 


Fixture for TruingéEmery 
Wheels 
By Cu 


The illustration shows a fixture for truing up emery 
wheels. These are for grinding splined or feathered 
shafts as shown in Fig. 1. The angle and radius A 
must be correct as the transmission gears fit at the sides 
and on the radius. The fixture Fig. 2 is a machine-steel 
block A with two slots B cut at the required angle, racks 
C containing diamonds D are inserted in the slots and 
are moved in or out by a small gear /# turned by the 
handle 7. The diamonds are adjusted by the headless 
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Fic. 2. 
AND WELDING FURNACFS 


setscrews. The fixture is located by the pins @ on a 
convenient piece of iron of the right height to suit tle 
center line of the wheel. By this method the width 
and angle of the wheel are positively maintained. 


38 

In a bulletin distributed by the Bureau of Mines deali: ¢g 
with the “Flash Point of Oils,” it is pointed out that in tle 
various methods used for determining the flash point of an 
oil the temperature at which its vapor flashes is not a definite 
factor but is dependent on a number of physical and chemical 
conditions not under the control of the operator. It is not an 
indication of the value of an oil for any particular purpose. 
It is an indication only of the temperature at which the oil 
gives off vapors in such proportions that they form an in- 
flammable mixture with the air. If exposed to an electric 
light or a flame the mixture will ignite and the flame extend 
throughout the mixture; that is, an explosive mixture of 
vapor and air is formed. The fire hazard of lubricating oils 
is of importance when the lubricants are used in rapidly 
running machinery, as in spinning mills, wood mills, and the 
like, or are used in factories containing combustibles and in 
compressors for air, ammonia, or other gases. 
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Letters from Practical Men 





Teols for Scraping Heyways 
and Grooves 


When making a machined surface true by scraping, 
using an ordinary flat scraper, a change in the direction 
of the cuts at intervals, or the so called diagonal form 
of scraping, is found to be of advantage. The reason 
for this is simply that when scraping in one direction 
the tool will, at certain points, dig in deeper than at 
others, due to inhomogeneous material and unequal! pres- 
sure and cutting angle on the tool. The hollows so 
formed will become greater and greater if the cut is 








AND GROOVES 


KEYWAYS 


TooL FOR SCRAPING 
continually taken in the same direction. A change in 
the direction of the cut, preferably 90 deg., will cause 
the tool to remove the high spots and slip over the hol- 
lows without cutting. In some cases the tool can, on 
account of limited space, be moved only in one direction : 
when scraping the bottom of keyways in shafts, coup- 
lings and runners the scraper can usually be moved only 
in an axial direction. 

In such cases, a tool made as in the illustration proved 
to be useful. It consists simply of an ordinary flat scrap- 
er, ground off at an angle with the sides. When this 
kind of a scraper is used, the motion of the tool can be 
in one direction while cutting, the change in direction of 
the cut here being accomplished by turning the scraper 
over, using the two cutting edges alternately, which 
procedure has exactly the same effect as the diagonal 
scraping when using a common flat scraper. The angle 
to the surface of the work, or the socalled clearance 
angle at which scrapers are held, varies with the ma- 
terial scraped and the condition of the cutting edges, but 
it is usually considered that this angle is about 30 deg. 
for a well sharpened tool, when scraping the softer grades 
of steel and cast iron. 

To bring the cuts taken with one cutting edge at right- 
angles with those taken by the other, the cutting edge 





should make 45 deg. with the direction of the motion 
of the tool. Assuming the clearance angle of the tool 
to be just 30 deg., the sine of the angle A is found to be 


v 3, and thus the proper angle A = 37 deg. 45 min. But 
as this figure is based on the assumption that 30 deg. is 
the proper clearance angle, which comes nearest to the 
truth for a sharp tool, it may be said that 35 deg. is 
about the value of A which will prove most satisfactory, 
making a slight allowance fot imperfection in the cut- 
ting edges. 

If the scraper is used for scraping keyways, it should 
be made as nearly as possible, the same width as the key- 
way, and have the two narrow sides slightly tapered to- 
ward the handle to give clearance on the sides, when 
the scraper is held at the right cutting angle. 

JoseF Y. DAHLSTRAND. 

Wellsville, N. Y. 
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An Expanding Arbor 


The accompanying illustration shows an expanding 
arbor for turning bronze bushings from % in. diam- 
eter and upward. 

The collet AZ works on the stationary pilot F which 
is set into the nose piece J with a taper and held in place 
by the nut J. The detail G is a fork threaded on one 
end to receive the collet and is held in place by a small 
blind setscrew. The threaded end is used to obtain any 





An Expanpina ARBOR 


small adjustment necessary between the collet and the 
expansion pilot. The fork G@ is connected with the air 
cylinder by the drawbar H which also has a threaded 
adjustment between the bar and the cylinder. The col- 
let is made in two parts, A and Z, and backed up by the 
washer D. The collet may be made in one piece, but 
more satisfactory results are given when made in two 
pieces. The cap C keeps all the working parts inclosed 
and free from dust. 

There is an allowance of about 0.005 in. over the nec- 
essary expansion required in the nut B to allow for all 
the necessary expansion of the collet. To change from 
one size bushing to another it is necessary to have a new 
collet AZ and a new nut B. It is only necessary to have 
a new expansion pilot when the difference in size of the 
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bushing leaves the wall of the collet too thick to get the 
_proper expansion. The change from one size to another 
may be made in a few moments. 

These collets have been working successfully for over 
a year and in one case increased the production from 
600 to 2500 pieces in 10 hr. The arbor can be assembled 
on the spindle of an ordinary lathe, the air cylinder 
being assembled on the rear end of the spindle operat- 
ing the shaft H. 

C. W. NeErr. 
Flint, Mich. 
% 
Arrows on Danger Signs 


The words “Danger, Caution, Warning,” and the like, 
used singly on signs are meaningless unless the signs 
plainly designate the particular place or thing to avoid. 
The many colored disks, or danger 


oe 
7. 





af ™ signs that have come into use in fac- 
( at? have no wording on them 
/ oh? nee ‘ 
| eof whatever. It is known that these 





were first intended mostly for those 
who were unable to read, but where 
he: “ a danger sign does not point out 

clearly the exact danger it keeps one 
in suspense, and gets on the nerves. All this can be 
avoided if an arrow is marked on the disk, the sign can 
then be set so that the arrow will point directly to the 
danger, upward, downward or in any direction, as shown 
in the sketch. 

The arrows can be made with chalk, charcoal or any 
marking substance. Where advisable to do so, the danger 
to be avoided can be mentioned on the sign, such as 
“sharp corner, live wire, danger overhead.” 

James E. Cooey. 
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Continuous Milling Fixture for 
Bolts 


The fixture illustrated was designed for milling the 
square head on bolts, which are shown in position in the 
fixture. They were made on an automatic screw ma- 
chine from bar stock, the turning and threading opera- 
tions, also the forming of the flats A being performed be- 
fore they were placed into the fixture here described. 

The milling of the head was done on a vertical miller 
with a circular milling attachment. The fixture is 
bolted to the machine table and the attachment centered 
by the plug B, fitting the hole in the center of the table. 
The fixture has two rows of bushings, C and D, com- 
pletely around it. The bolts are inserted in these bush- 
ings, fitting on their diameter 7 and located by the flat 
A. The bolts were held by the knurled thumb-nuts F. 

The bushings are made by boring a piece of stock to 
fit the diameter F and to slightly clear the diameter G. 
The outside is turned and the ends squared to the proper 
length. The slot H is next milled to such a depth J 
that the flat A will just locate on it. The hole for 
the pin J is then drilled in a set relation to the flat. 
The bushing is hardened and the outside ground for a 
drive fit in the holes in the body of the fixture. 

In locating the bushings in the fixture, the flats in the 
top row are positioned so as to mill one set of parallel 
sides of the square, and the flats in the bottom row are 
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at right-angle to them so as to mill the outsides of the 
square. These locations are determined by the position 
of the pin slots K in the body. The two rows of bushings 
are staggered to keep the cut approximately even at all 
times. 

The cutters Z are regular side mills mounted on an 
arbor M held on the spindle N of the millers. The. first 
milling of the bolts is done in the upper set of bush- 
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ing, the bolts then being placed in the lower bushing for 
milling the opposite squares. The milling operation may 
be made a continuous one by filling the vacancies in the 
bottom row with milled bolts from the top row, and 
filling the vacancies thus caused in the top row with un- 
milled bolts. 
C. KNOWLEs. 
Providence, R. I. 
# 
Increasing the Diameter of 
Wooden Patterns 

It is often found necessary to increase the diameter 
of wooden patterns, such as flywheels, flanges and chucks 
and this end is accomplished by lagging them with thin 


boards, getting the required bend by means of saw cuts 
extending about three-quarters of the way through. The 
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usual method is to.put in plenty of cuts, guessing at the 
spacing. A neater job is turned out if the spacing is such 
that when the bend is made, the edges of the saw kerf 
come together. 
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The following is a short description of a quick and ac- 
curate method of determining the spacing of the cuts 
for a given bend. 

The depth of saw cut is first decided on; that depends 
on the wood used, thickness of board, and amount of 
curvature. Next, the circle to which the wood is to be 
bent is laid out, on a board or other suitable surface. 
Taking a board of the size which is to be used, and mak- 
ing one saw cut, having a depth D, the board is placed 
on edge, with its inner edge on the center line of the cir- 
cle laid out, the saw cut being at the center C. The 
board is then bent until the edges of the cut meet, the 
distance swept on the circle, represented by P, is the 
pitch distance of the saw cuts, such that when the board 
is bent so that its concave side has a radius R, the cuts 
will be closed. 

G. D. MoRoy. 

San Francisco, Calif. 
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Stop for Work Held in a Spring 
Chuck 


An adjustable stop for spring chucks and lathes which 
we have found to be useful for many purposes is shown 
in the accompanying illustration. 

The body A is made of brass and shaped as shown. Its 
outside diameter fits loosely into the bore B of the spring 
There are three slots milled into 


chuck or lathe spindle. 
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1% in. larger for clearance in connection with the oscil- 
lating feature of the slides D, for this purpose these 
slides are turned with a round shank at £ closely fitting 
the ways of the frame A and are slid in from 
the open end. The plate F is assembled last and 
the thrust of the clamping screw @ is transmitted 
through a dozen adjustments and resisted finally by 
the end slide saddled in the frame at H. In the ball 
stud shown in Fig. 3, the ball end is an essential part of 
a common form of swivel joint. The operation is the 
milling of the two flats on the flange A to accommodate 
a wrench. As the width of the flats is less than the 
diameter of the ball, the position of the piece in a 
straddle milling fixture is determined; further, besides 
marring the surface, the ball end does not offer a good 
grip that would align the work to the operation. For 
this reason the fixture used may be found useful for 
holding somewhat similar work. 

In the fixture, Fig. 4, the frame or base A, of cast iron, 
is slotted out at B to receive the upright posts 2. The 
bar F is hung on these, and swings on the turned ends; 
the cutters straddle this bar and the upright posts. A 
piece G is keyed to the bar and engages with the spring 
pin H fastened in the post, locking the whole in posi- 
tion. In the operation of loading the fixture, the bar F 
is swung out at an angle, the keyed piece @ resting it 
against the locking pin. Two or three threads hold each 
piece in position, until the bar is swung back and locked 











Fic. 1. Lock Pry ror Siipine Gears 





the body A to receive three Woodruff [{ — 


n OO OOO 6; 











keys C which are forced apart by the 
tapered end of the screw D. In the re- 
duced part of the body is inserted a 
short piece of drill rod fastened at the 
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outer end and acting as a positive stop 
against which the work rests. 
J. LAUTER. 


New York, N. Y. 
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Two Examples of Mill- 
ing Fixtures 





The lock pin shown in Fig. 1 is 
used to lock shafts controlling sliding 
gears, the V engaging with a cor- 
responding groove in the shafts. As 

















shown by the dimensions, the stem 





allows quite a little variation in diam- 
eter, and the fixture, Fig. 2, was de- 
signed to accommodate these variations 
and afford a perfect grip on each piece. 

The fixture holds 12 pins at a set- 








ting, and its construction is easily un- 
derstood from the details. The frame 
A has holes B to receive the stem of 
each piece. These holes are drilled 








Fig. 2. 
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tended to be complete and to represent the latest prac- 
tice, the tendency is to overdo, so that there is needless 
extravagance both in equipment and in the use of cur- 
rent. Sections of the working area where there is com- 
paratively little activity are as brilliantly lighted as the 
floors on which the principal work is concentrated; and 
over tools equipped with individual lamps where it is 
desirable to throw the light directly on the piece being 
machined, the effect sought is largely dissipated by the 
glare from overhead. Furthermore, corners, passages, 
stairways, door-openings, and closets are frequently fitted 
out with the same high candle-power 





lights that are used on the working 
floors, when those of considerably 
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pose. 
In storerooms, basements, lavatories 























and other parts of the plant not con- 
stantly in use the lights are often left 
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on when not needed. This is a prac- 
ea tice difficult to overcome, owing to the 
am | heedlessness of employees; one remedy 





























om Rice ‘ae Bille 6 as | ae & + ‘ 3 Fe which has to come into extensive use 
ng Se re ee ee _., abroad is to install cutout switches 
that act automatically with the closing 
‘ ohne of doors or on time limits. Both fea- 
: oO Oo COC Oo CO ste tures have recently been adopted to 
=. ‘ep Jeph" -20 viltiaaaaid some extent in this country. 
t — = = Se = ha The greatest waste of all, however, 
2] Te tit dal ey re hy probably comes from the habit of al- 
» ileal Leal £4 ae ape lowing dust and grime to collect on 
Me Renae fs i een, ale F 4 the “lan and pe a Where these 
are hung near the ceiling or roof gird- 

















ers, in places difficult of access for 
cleaning, there was formerly some ex- 





cuse; but modern systems have made 
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ae it possible to install lamps with cut- 

















= out hangers so that both lamp and re- 
YW ., flector can be lowered to floor level 
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from any height, quickly cleaned or 
renewed and hoisted into place again. 
One of the standard devices for this 
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purpose consists of an upper fixture 
which can be attached to a girder, 
ceiling, bracket or span wire and a dis- 
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again. Each piece is then rigidly clamped by the cams 
at J. 


Gro. H. THoMas. 
Elmira, N. Y. 
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Wastes in Shop Lighting 


While much has been written on the subject of shop 
illumination, and conditions have improved greatly 
within the past few years, there are some features that 
still call for attention, and many of these are strictly 
in line with ordinary common sense. 

In the first place, where the systems installed are in- 
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connecting socket carrying the light- 
ing unit. By means of this hanger 
any lamp can be cut out of a multiple 
circuit, lowered or raised with two pul- 
leys and a double-fall rope, and the 
connection to the circuit broken or re- 
stored by snap latches, catches and contact bars. The lights 
are, of course, attended to by this method in a fraction 
of the time necessary when ladders are used, and in shops 
where the crane has been depended upon by the trimmers, 
this expensive piece of equipment is saved for other work 
or from service overtime. Furthermore, all danger from 
shocks from the electric vircuit is eliminated, and the 
even illumination made possible by clear lights has a 
decidedly favorable influence on the quality of the work. 

In installing a lighting system one of the “penny-wise 
pound-foolish” economies sometimes indulged in is to 
restrict the number of switch connections, making it 
impossible to turn lamps on or off except over consider- 
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able floor areas. Any method of illumination, to be 
most effective and at the same time economical, ought to 
have as great flexibility as possible and, in addition to 
providing for comparatively small, convenient lighting 
units, there should be separate alternate or parallel 
connections so that illumination can be gradually in- 
creased, concentrated or restricted. The first named is 
particularly advantageous for dark days or the twilight 
hours as well as early winter mornings. 
C. A. TUPPER. 
Cleveland, Ohio. 


& 
Operating Doors from the Crane 


This air-operated door-closing inechanism was designed 
on account of the crane operating from foundry to shop 
and the undesirability of leaving the doors open and 
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having smoke and cold coming through from the foundry. 

The crane is a monorail running above the floor be- 
tween the foundry and the machine shop. 

The slide C for the crosshead D is built of wood with 
a piece of brass or wrought iron on it to take the thrust 
or pull. The piece D is tapped on one end for the 
piston rod and at the other end is slotted for the rod 
that connects the door. The cylinder F is made of 214- 
in. pipe. 

We have a four-way valve and both cylinders are piped 
to work together. It operates on 40 lb. of air. The 
good feature of the mechanism is that the operator can 
open or close the doors from either department by means 
of the handles A and B. 

Frank D. OLeEy. 

Kenosha, Wis. . 


Lathe Special Forming Slide 
We recently had a very large order for white-metal 


handles of the “door knob” shape as shown. These 
handles were required to be finished smooth all over, and 
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in addition the outside had to be concentric with the cen- 
ter hole. We tried to finish these in the lathe with a 
single formed tool, but this method was unsatisfactory 
and too slow. After considering and rejecting several 
methods, it was decided to try forming them in the lathe 
with the special forming device shown. 

The ribbed angle plate A, which was securely bolted 
to the tool-post slot, was milled out to receive the cutter 
slide B; a gib was provided as shown for taking up wear 
on this slide. The formed cutters (' were set at an angle 
of 30 deg. in slots in the slide B and milled with a fly 
cutter to the proper shape, then backed off to within about 
0.03 in. of the cutting edge and hardened. 

The cutter slide B is operated by the lever #2. The 




















White Metal r Mee 
—_ é 














An MACHINGST = 


SpecrAL FormMine Device 





work is held on a special arbor with a sliding sleeve or 
collar, which was screwed up against the faced wall of the 
handle as shown. 

During the operation of cutting the work was flooded 
with a lubricant composed of soda water, lard oil and 
soap. 

There was about 0.03 in. to be taken off these handles 
and with a little practice a boy was able to finish one 
every three minutes, including changing. 

This device has been in use for some time now and has 
given entire satisfaction. 

H. G. Travis. 

Washington, D. C. 

* 
Bracket Dies Operating With- 
out Waste of Stock — 


Although the AMERICAN MACHINIST is read extensively 
all over the United Kingdom, there are few firms in 
England which appreciate the possibility of follow-on 
tools and the saving that can be effected by their use. 
If one suggests doing more than one or two operations at 


or 








342 


one time, the majority of employers over here will throw 
up their hands and say they have tried combination tools 
without success, as the first cost is too great. Herewith 
is shown a set of follow-on tools that took me five weeks 
to make and they have given every satisfaction. They 
were set up in a No. 20 Bliss press running at 80 r.p.m. 
with a single roll feed, turning out 160 finished brackets 
per minute. The tools are in constant use every day, and 
to avoid delay, a second set of tools has been made so that 
one set can be running when the other set is being re- 
paired. It is not unusual for these tools to run 120 hr. 
and then they only require sharpening; about an hour’s 
job for the tool setter. 

The finished articles are shown in Fig. 1. They are 
used for supporting spring roller blinds, are made from 
strip steel ys in. thick and are pierced, embossed, bent 
at a right-angle, and blanked in one operation without 
waste of stock, except the piercings. 

A view of the strip steel after the seventh stroke of 
the press is shown in Fig. 2. After the seventh stroke 
two finished brackets, left and right, as shown at Fig. 1, 
are produced at each stroke of the press. One bracket 
falls into a box under the press and the other shoots 
away from the tools as it is cut off on the end by the 
punch G, Fig. 4, and falls into a barrel at the back of the 
press. The strip steel comes in reels weighing about 70 
ib. each and is fed to the tools by a single roll feed at- 
tached to the front of the press, feeding front to back. 
When starting the press the stock is fed in by hand to the 
stop A, Fig. 3, then the roll feed is put in action, the 
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stop A will now be idle as the spring keeps it out while the 
press is running. The part B acts as a positive stop 
when the bending and cutting punch FR has done its work, 
the stock will now be allowed to pass along the width of 
another blank, when the blanking punch M will perform 
the operation leaving the strip steel as shown at C, Fig. 2. 
The next operation is the embossing shown at D, which is 
followed by piercing the slot #. Bending at right angles 
follows as shown at F. The last operation is performed 
by the cutting punch G, Fig. 4, when the finished bracket 
shoots off into a barrel at the back of the press. The 
piercing and blanking die S and 7’ is made in two pieces 
to avoid trouble in the hardening. They are then screwed 
to the mild-steel bolster H, Fig. 3. The embossing and 
piercing dies / and J are made of tool steel and are a 
driving fit in the mild-steel plate U, Fig. 3. All the 
piercing punches are made of drill rod upset on the end 
and a good fit in the %-in. drill-rod sleeves, which are a 
driving fit in the pad L, Fig. 4, which is fastened to the 
punch holder by six %<-in. flat-head screws and four 14- 
in. dowel pins. The blanking punch M, Fig. 4, should 
be left long enough to push the blank through the die, 
The bending punch O, Fig. 4, has two pressure pins, one 
only being shown at P, Fig. 5. These keep the work in 
position while it is being bent at A, Fig. 3. These tools 
have been in use over six months, and they are as good 
today as when first made, new punches and parts being 
replaced as they wear or get broken. A youth can run 
two presses, comfortably making 320 brackets per minute. 
Wednesfield, Eng. J. Hoge. 
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Discussion of Previous Question 





Diamond Boring Tools and 
Reamers 


Regarding the article “Extending the Use of the Dia- 
mond,” on page 98, I wish to state that I used this meth- 
od in 1902, and have since then used it, with good re- 
sults, from time to time when no other solution of the 
problem at hand seemed available. 

Fig. 1 shows a diamond reamer with four chips in- 








DriaMoND Bortne Toots AND REAMERS 


serted in the end, also the method of locating and fasten- 
ing the diamonds equidistant from the axis of the body of 
the tool. This tool removed 0.004 in. from hardened 
tool-steel plates 1% in. thick. The chips were in form 
and appearance similar to those from a twist drill; the 
speed was about 450 r.p.m. 

Fig. 2 shows a small tool-steel spindle hardened all 
over and with a taper hole in the front end. As with the 
tool used, this is simply a piece of %-in. drill rod, turned 
down and with a slot sawed across the end. The diamond 
was fused in with borax in such a manner as to expose 
only the cutting point. The speed used was about 1950 
r.p.m., and the depth of cut possibly 0.0001 in. Upon 
examining the chips under a microscope, it was found 
that the color was not started. 

Oscar F, WESTERBERG. 

Brooklyn, N. Y. 


Minimum Costs on Small and 
Variable Lots 


Mr. Van Deventer’s article on page 1061, Vol. 39, and 
the editorial comment thereon, on page 1087, make 
profitable reading not only for the jobber but for the smal! 
manufacturer, for we must creep before we walk and not 
all of us are turning out parts in hundred-thousand lots 
right from the start. It certainly behooves the man 
who turns out goods only in small quantities to study 
the method presented carefully. 

If your plant is larg: you may succeed in spite of 
yourself for some time, as the loss on one item of pro- 
duction may be offset by the profit on another, when 
making small lots, however, every job must pay jor it- 
self. Probably one of the greatest mistakes we make is 
to slight the time involved in setting up and the like, 
and Mr. Van Deventer’s emphasis on this point is well 
placed. 

I have more than once been surprised at the reduction 
in price which could be made for a lot of 10 as compared 


with a lot of 5, simply by intelligently computing the 
preparation time. We have had to pay some little at- 
tention to this element of time, as a good deal of our work 
is beyond the pale of piecework. 

In regard to the economical size of a manufacturing 
lot the constant for the preparation time is dependent 
upon both the machine and the man. In chucking and 
removing a piece, one man may consume a full minute 
as against another man’s 30 sec. This is one of the 
factors which make it difficult to determine the quan- 
tity to specify on an order placed in the shop. It is un- 
known to the office just which man is going to perform 
the work, except in certain cases, and if the quantity or- 
dered is large enough to practically wipe out the setting- 
up time the shortening of the balance of the preparation 
time is governed by the aptness of the operator. The 
plodder will take just so long for every movement. The 
more skillful man, on the contrary, will be just as much 
interested in figuring out his short cuts for a lot of 500 
as for 1000. 

Setting-up used to bc one of our bugbears. We would 
go to the foreman and say, “How is it this man could only 
turn out 10 an hour?” 

“Well his setting-up time is in there. If the lot were 
larger he would have averaged better.” 

So we would make the next lot larger and again the 
output would be only 10 an hour. 

“How is this?” we would ask. 

“Well, he wanted another piecework slip to get turned 
in before pay day so I split the job in two. Then some 
hurry-up work came along and I broke down the machine 
for that.” 

The setting-up time is now being separated from the 
piecework rate. Furthermore, the estimated rate of pro- 
duction on a job is noted on the order which goes to 
the foreman and any failure to live up to it is promptly 
investigated. The man is considered just as important 
a party at this investigation as the foreman or the rate 
setter, as it is assumed he did his best and would like to 
do still better. 

H. D. Murpuy. 

Jersey City, N. J. 


at 


Proposed Unit for Tanks and 
Reservoirs 


Under this head on page 852, W. A. Sylvester suggests 
a new unit for capacity of tanks and reservoirs. This is 
a matter which does not particularly concern me, but | 
would like to say that it is an unwise thing to add to the 
number of units we already have. Indeed one of the ob- 
jections to the English system of units is the number of 
them already in use. Let us then resist any attempt to 
add new ones, 

Artur Boyce. 
Hartford, Conn. 
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One Year’s Machine-Tool Output 
of the United States 


The accompanying pictorial representation of the ma- in numbers of the different classes of machine tools re- 
chine-tool output of the United States is based ox unoffi- pecrted for the year covered y the census. The cubes have 
cial and heretofore unpublished figures from the last Cen- been laid out in correct proportion to each other by.mak- 
sus of Manufactures. ing their sides in the same ratio to one another as the 

The numbers on the faces of the cubes give the output cube roots of the numbers on the faces. 
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Editorials 





There is Nothing New in the 
World but Knowledge 


There is an old saying that there is nothing new under 
the sun, which is really nearly true if we do not classify 
human knowledge as a thing. 

We think of radium as a new element and we consider 
it rare because we have only a fraction of an ounce in the 
country, but we really have just the same amount that we 
had when Adam was created, and no more. Adam did 
not know about it and we do. We never used to think of 
a brick as much of anything but a brick, but now we 
know that it is really aluminum ore, all that is different 
is that we know about it. 

The laws of nature, gravitation, action and reaction, all 
the laws of mechanics have not changed, but we know 
more, or think we know more, about them than the an- 
cients. But when we really study what the ancients did 
our confidence in our own skill and technique wanes 
rather rapidly and we see that the greatest change comes 
in the fact that more people share knowledge both gen- 
eral and technical. The knowledge that we have is cumu- 
lative. A young man today can learn all that the ancients 
knew of mechanics in a short time, before long he may 
catch up with his own time, and if he is a thinker he may 
go ahead of it. In the mechanical world we seem to be 
forging ahead more rapidly than in what have been pre- 
viously considered the finer arts, therefore to us there ap- 
pears to be a more rapid progress. We feel that the me- 
chanic is taking longer strides toward high standing in 
the eyes of the world than he has in any of the past cen- 
turies. 

It is not strange, for if we analyze it we see that the 
mechanic, the machinist in particular, caters to the com- 
fort of our living more than the followers of any other 
vocation. The world can get along without the machinist, 
for it did for numberless centuries, just as it did without 
artists and poets. But he caters to our love of comfort, 
just as they cater to our love of the beautiful. 

Wherever we go we find the machinist ready to carry 
us up in elevators, over the ground in cars or motor vehi- 
cles, over the water in ships and even through the air. 
Whenever we eat or drink we are dependent on him not 
merely for bringing us strawberries in winter, but for 
the machinery with which our food is prepared. For our 
clothing today we are dependent on the machinist at every 
stage of manufacture. Our houses are machine made, our 
fuel is machine mined, our light comes from machines. 
None of these things depend on any new laws of nature; 
they simply come because we have learned more of the old 
laws. 

When we begin to congratulate ourselves too much on 
our knowledge, when we begin to be too confident that we 
have learned it all and begin to invest our savings too 
much in the thing we have just discovered, Mother Nature 
gives us another jolt by releasing one more of her secrets 
to our neighbor who was not too confident, but kept a- 


digging. 


Practical Technical Education 


There must be something wrong with the methods and 
policies of technical educational institutions, or else there 
would not be so much unfavorable criticism. We do not 
put forth the claim that we know what the trouble is, 
but we wish to interpolate a word or two on the subject 
to indicate that there are certainly »ore points of view 
than one. 

It seems to be generally agreed that the engineering- 
school graduate is not worth his keep, when he first goes 
into the practice of his profession; one noted engineer 
has said that the cadet mechanical engineer needs two 
years of practice to become of service. 

Based on this hypothesis, the soundness of which we 
are not questioning, constructive critics are recommend- 
ing steps to make the college courses mvre practical in 
scope, even to the degree of making them into part-time 
courses, divided between college and shop. Already 
many colleges and universities are developing shops of 
their own, and injecting a great deal of practical detail 
into classroom work and examinations. 

It occasionally falls to the lot of the American Ma- 
CHINIST to counsel conservatism in making changes, and 
in line with such policy, we would point out the danger 
of forgetting what education is for. 

For one thing, we believe that the engineer or execu- 
tive should be « well informed man, that he should have 
a speaking acquaintance with arts, letters, and sciences 
in general. It makes him more useful in his own line, 
and affords him mental and intellectual rest and recrea- 
tion. We believe that he should be familiar with the 
principles and theories underlying the practice he is en- 
gaged in, or at least know where to find them. If he 
is not so equipped, he is handicapped in developing new 
things. 

We have in mind a case in point; a highly specialized 
institution the aim of which is to turn out fully equipped 
engineers, ready to step at once into practice. The fac- 
ulty have for some years been receiving complaints from 
the graduate body that the new graduates do not- know 
their jobs. This cadet engineer did not know how to 
clean a boiler, that one did not know how to line up an 
engine, another could make a diagram showing direct- 
current generators running in parallel, but blew every 
circuit breaker in the establishment, when he tried to 
throw in an additional machine. “Of what use,” was 
the query, “is all their book learning if they cannot put 
it into practice ?” 

That institution was receptive and progressive. Other 
youngsters were taught to set bearings, hunt grounds, 
run lathes, figure belts, calk seams, and a-mass-of-other 
useful, practical accomplishments, so as to stop these 
complaints. And what then? Why, the graduates knew 
nothing of the theory of least squares, precision of meas- 
urements, limitations of the steam tables—we know of 
one young graduate who could not understand why a 
condensing engine is more economical than a non-con- 
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densing engine, since in the former case an air-pump is 
needed to create a vacuum and remove the condensed 
steam ! 

Educators, and their critics as well, should bear in 
mind that their path lies between a Scylla and a Charyb- 
dis; that while a theoretical, impractical education is 
an early, perhaps constant handicap, a mental equipment, 
resembling a handbook is just as undesirable. 


x 

What an Inspection Labora- 

tory Could Do with 
Lighting Devices 

An unnecessary diversity of experiment represents a 
loss both in time and expense. In the shops throughout 
this country continual effort is being made to improve 
artificial lighting facilities, either under the necessity 
arising from unbearable conditions, or in the more syste- 
matic procedure looking toward the general betterment 
of shop surroundings, as the case may be. From a cor- 
respondent, we learn that in one shop a certain space 
was provided with what was considered, some four years 
. the best available artificial light, only to provoke a 
growing complaint finally reaching a point where an in- 
vestigation and changes became imperative. In this in- 
stance a slight error in the size of lamps and their spac- 
ing caused four years of dissatisfaction for the employ- 


avo 


COCs concerned. 

The idea of an inspection laboratory is here advanced 
as a means for the avoidance of similar difficulties. There 
is a demand for an inspection center of this kind to test 


and examine machine safeguards somewhat along the 
lines followed by the Underwriters’ laboratories in the 


examination of fire apparatus. It would seem that a sim- 
ilar laboratory for the study of lighting devices might 
well be a benefit to machine shops through a careful in- 
spection and test of all kinds of lighting devices to de- 
termine their efficiency, practicability and the limitations 
of their application. Obviously a laboratory of this kind 
should be under impartial supervision to insure findings 
and opinions of a fair and just nature. 

The Underwriters’ inspection, on the one hand, pri- 
marily deals with safety. The inspection of lighting de- 
vices, on the other hand, is one which is fundamentally 
concerned with surroundings. Hence the application of 
a given device may make it satisfactory in one case and 
unsatisfactory in another. Again, the purpose is some 
times to light an object: in other cases to produce an ef- 
fect on the eye by shadow contrasts, as in handling and 
cutting dies; at times a light on one machine may be en- 
tirely satisfactory locally but tend to disturb other em- 
ployees by the glare produced. Therefore, the intrinsic 
judgment of a thing itself aside from its surroundings, as 
illustrated bv lighting devices, may be erroneous as often 
as correct. 

The difficulties 
gested laboratory 
accurate data regarding th 
but on the factors governed by shop surroundings as an 
their efficent application. These 
might interfere with 
are exactly the kind 
designer of lighting 


then, which would confront the sug- 
are dependent not so much on gaining 
lighting devices themselves, 


important influence « 
difficulties, however, much as they 
the working of such a laboratory, 
of difficulties which confront the 
systems in every shop, and as such would become of pri- 
mary importance in laboratory work suggested. 
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The idea, while involving intricate analysis on the part 
of such a laboratory, would, if necessary, certainly be a 
telling benefit to those concerned with shop lighting. 
More so, in fact, than formerly, due to existing and pend- 
ing lighting legislation for factory buildings, which 
makes the whole question of shop lighting of general in- 
terest to shop managers and those who desire to know 
the best ways in which to solve the ‘problems of lighting 
as they arise. Any move with the object of investigating 
and determining the most efficient means for lighting 
the various operations in shop work would not only in- 
crease interest in, but advance, a department of the shop 
equipment which is closely allied with the economy of 
production, and thus aid the manager in his perpetual 
struggle to reduce costs. 


International Census of Motor 
Vehicles 


A census, or rather, perhaps, an estimate of motor 
vehicles in the principal countries of the world has been 
made in England and includes, by the way, motorcycles, 
a type of motor decidedly popular in Great Britain, 
though less common elsewhere. 

The United Kingdom, with about 426,000 motor vehi- 
cles, including 180,000 motorcycles, is well ahead of the 
total of the other three leading European nations, France, 
which might almost be described as the cradle of the 
automobile industry, only taking third place in the world 
with about 91,000 self-moving road vehicles ; Germany has 
77,000. London alone possesses more than Germany, 
and in fact as many as the whole of France. Italy has 
about 20,000 motor vehicles. 

In the United States there are about 1,200,000 motor 
cars of all kinds, or more than twice as many as in the 
nearest European country. 

Great Britain can afford to buy cars liberally from 
abroad. She exports, too, and as the profits made during 
the past year have been in considerable measure devoted 
to the reduction or even elimination of good-will in the 
balance sheet, it may safely be said that the British in- 
dustry is reasonably sound. It has lived down the wild-cat 
finance and lack of technical experience of the period that 
immediately followed the run from Whitehall, London, 
te Brighton some 17 years ago. “hen 35 self-propelled 
machines took part, 22 of them arriving at their destina- 
tion 52 miles away, though only 13 of them were in time 
for their occupants to take part in the dinner commemorat- 
ing the repeal of the act limiting the speed to walking pace. 

The automobile is, of course, largely a vehicle for pleas- 
ure, and of the motor vehicles in the United Kingdom 
only 18,000 and in Germany only 7000 are estimated as 
belonging to the heavy vehicle, that is, the commercial, 
section. 

Readers of the AMERICAN MACHINIst will need no 
e\planation of the advantage of modern production meth- 
ods when applied to the automobile industry. The Amer- 
ican car in Europe, at least the low-priced American car, 
competes readily with the home product, and the modern 
machine shop and mass-production methods have made 
this possible. For it is reasonably certain that, best car 
against best car, there is little to choose between the 
various countries of the world. The essential difference 


les in the cost of production and selling. 
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Hydraulic Straightening Press 


The illustration shows a design of hydraulic press re- 
cently built by the Hydraulic Press Manufacturing Co., 
Mount Gilead, Ohio. It was originally designed for 
straightening structural 
steel, bars and shafts, but 
is readily adapted for 
bending, forcing, form- 
ing, broaching, and sim- 
ilar shop operations. 

The daylight or stock 
space of this press has a 
variation of 28 in.; 20 
in. minimum and 48 in. 
maximum. The illustra- 
tion shows that the strain 
rods are threaded on their 
upper ends to one-third 
of their length and pro- 
vided with nuts adjusted 
to both upper and lower 
sides of the cylinder bear- 
ings. When it is desir- 
able to increase the day- 














light space, a block or 
some other suitable mate- 
rial is placed between the 
ram and bed. 
The upper nuts are then 
set to the desired point 
and the pressure applied. 
This action raises the cyl- 
inder to these nuts. When 
the work is of such char- 
acter that it requires a 
smaller daylight or working space, the block is still kept 
between the ram and pressure bed, and the lower nuts are 
adjusted to the point desired while the pressure is still 
applied. The pressure is then released, which relieves the 
strain on the upper nuts. This action lowers the cylin- 
der down to the peint desired. The upper nuts are then 
adjusted to place. ‘To permit the raising and lowering 
ot the cylinder the pipe connections are provided with 


pressure 
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HypravuLtic STRAIGHTENING 
PRESS 


swing joints. 

T-slots are provided in both the ram head and press 
bed for attaching bending blocks, forms or dies. The 
press bed permits maximum centers of 72 in. for bending. 
The long press bed also permits the use of an overhead 


crane. The press bed is constructed with a hole in the 


center in order to permit the performance of broaching 
and forcing work. 

The press has a pressure capacity of 250 tons. 
diameter of the ram head is 20 in. 
20 in. 
while the width of working space is 26 in. 
throughout in its construction. 


The 

The ram has a run of 

The length of the press bed over all is 72 in., 
Pad 


Steel is used 


Welding and Carbon-Removing 
Outfit 


The illustration shows a welding equipment which is of 


the familiar type. The torch is so arranged that a 
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WrLDING AND Carnon ReMovVING OUTFIT 


straight tube may be inserted instead of the bent tube 
when welding at the bottom of a hole. The equipment is 
convertible for carbon-removal purposes. 

This outfit is a recent product of the Dver Apparatus 


Co., 39 Piedmont St., Boston, Mass. 


Self-LocKing Tweezers 
The tweezers shown require little explanation, and 
while designed primarily for printers’ use in holding 
blocks of type, will be found useful in holding other small 
parts without tension on the fingers. 
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Se_r-LocKkInG TWEEZERS 


The special feature of these tweezers is the self-locking 
device. It will be noted that this consists of a sliding 
member on one of the jaws connected through openings 
to the other jaw by means of a pin. By moving the slide 
the jaws are locked in any position. 

These tweezers form a recent product of the World 
Novelty Display Co., 71 Nassav St., New York, N. Y. 
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A Screw Press 


The illustration shows a screw press recently devel- 
oped by Pruyn & Bilodeau, M. George Tigar, sales mana- 
ger, 1876 Broadway, N. Y., which is being found use- 
ful in machine shops and repair shops. 

Two sizes are made of this machine, the one shown be- 


ing the smaller one. It will be noticed that there are 

















Screw Press 
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mounted on the side columns which are 15 in. between 
centers, distance pieces 5, 10 and 15 in. long. This en- 
ables the screw to be brought in any desired position for 
different operations. 

The screw is made of a square form, 214 in. diameter, 
four to the inch and operates through a composition 
nut. The end of the screw is set in a hardened steel 
center and works against a fiber disk, thus allowing it 
to turn easily, and reducing friction. The table, which 
is 26x19 in., has a large opening cast in the middle 
which enables any piece to be placed through if any 
straightening or bending operations are necessary for a 
piece which cannot be used horizontally on the ma- 
chine. There is also supplied with the machine a solid 
disk which fits into the cored hole, also a disk with a 
4-in. center opening which may be used with other pieces 
as they are required. 

The large machine is furnished with balance weights 
and also with four spacers instead of three as in the 
smaller machine. These distance pieces are made with 
an open side which allows them to be removed at will 
without removing the bolt from the machine. 

& 


Floor Boring Machine 


The illustration shows a standard No. 2 floor boring 
machine built by the Detrick & Harvey Machine Co., 
Baltimore, Md., equipped with rotary table mounted on 
a removable sub-base, thread-chasing attachment, and 
standard out-board bearing. 

The thread-chasing attachment is driven from the feed 
and is located on the rear of the saddle horn. It is so 
arranged that it cannot be thrown into action when the 
spindle is feeding. The change gears are arranged as 
on a lathe and can be furnished to cut any thread. 
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The rotary table is 60 in. diameter, and has a rotary 
motion by hand only. It is supplied with a sub-base, as 
shown, which can be removed, and the rotary table 
clamped direct to the floor plate. It is 27 in. high with 
the sub-base, and 1514 in. without the sub-base. It can 
be moved along the floor plate by means of a rack and 
pinion and lever. It is graduated into half degrees and 
provided with a dial for reading. 

“ 


Portable Welding Outfit 


The welding outfit shown in the accompanying illus- 
tration is manufactured by the Metals Welding Co., 
Cleveland, Ohio. It is of 
the portable type and con- 
sists of two steel tanks 
for holding the gases, one 
for oxygen and the other 
for acetylene. The outfit 
comprises, besides the 
tanks, the usual connec- 
tions, flexible tubing, 
gages and torches with a 
variety of burner tips 
suitable for the various 
classes and types of work 
to which the device is ap- 
plicable. This machine 
is built primarily for ga- 
rages, but will also be 
found useful in machine 
shops, boiler shops, etc., 
as both metal cutting and 




















PoRTABLE WELDING 
EQUIPMENT 
& 
Eight-Spindle Drilling 
Machine 


The illustration shows an eight-spindle drilling ma- 
chine for drilling the mixer ends of gas-stove units. The 
operation is merely shallow drilling or “spotting” eight 
holes simultaneously on the flat end of the burner. These 


4 
“a 
: 














E1ent-SpInDLE DrILLING MACHINE FoR GAs BuRNERS 


holes locate the air inlet in its eight possible positions. 
The eight drills 4% in. diameter are spaced , in. center 
center in the are of a circle. The burner is clamped in a 
jig by means of an eccentric binder and forked clamp. 
The jig can slide endwise on its base, which is clamped 
to the bed of the machine, but by means of a spring, the 
work is normally kept away from the drills. Limited end 
movement of the jig is provided by means of the lever at 
the left which is moved by the operator’s elbow, the spring 
returning the jig and work to normal or nondrilling posi- 


welding can be performed. 
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tion. Operating the lever with the elbow leaves both 
hands free to manipulate the jig and work. 

This machine is built by Edward Board, 619 Filbert St., 
Philadelphia, Penn. 

& 
Improved Measuring Tapes 

The line of steel measuring tapes made by the Lufkin 
Rule Co., Saginaw, Mich., is now provided with leather 
cases steel lined throughout. The increased stability thus 
secured permits a decrease in width of 44 in. In addition 
the complete line is provided with a positive-action push- 
button opener of new design for the winding handle. 


Hand-Power Bench Drilling 
Machines and Vise 


The illustration shows drilling machines and a drilling- 
machine vise manufactured by North Bros. Manufactur- 
ing Co., Philadelphia, Penn. The machines are equipped 


as ; - 




















Hanp-Powrer Bencu DrILLInG MACHINE AND VISE 


with automatic positive feed so arranged that, without 
any adjustment, drills from No. 54 to the full capacity 
of the chuck will not be broken. The feed is automati- 
cally thrown out of engagement when the spindle is at 
the extremes of its travel. These machines are built in 
two sizes, for drills up to 44 and \% in., respectively. The 
vise is 6 in. long, 23% in, wide and 2 in. high. The jaws are 
134 in deep, open 3 in. without the swivel jaw and 25% 
in. with it. The vise is machined all over and either side 
can be used as a base to stand it on the machine table. 
o 


Rolling Mill 


The rolling mill shown is equipped with rolls 5 in. 
diameter and a constant-speed motor. A controller en- 
ables the machine to be started or stopped by foot control. 

An oil switch under the bed of the mill is conmected to 
the automatic switch shown and allows the operator to 
press down and lock the treadle and when through roll- 
ing to kick the treadle on the side, permitting it to snap 
back by spring and shut off the motor. The machine, ex- 
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clusive of the motor train, is triple trained, including the 
intermediate and driving train on the machine proper 
with cut-steel herringbone gears in the housing. 

The steel rolls are hardened, ground and lapped, and 


run in hardened and ground journals. The housings 
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ROLLING MILL 


are fitted with handwheels on which there is a micrometer 
adjustment. 

This machine occupies a floor space of 7x21% ft., and 
weighs about 3600 lb. It is also made for belt drive and 
represents the latest addition to the line manufactured 
by the Standard Machinery Co., Providence, R. I. 


98 


Motor-Operated Shear Gage 


The machine shown was designed by the Long & All- 
statter Co., Hamilton, Ohio, to cut ;-in. plates up to 
120 in. wide. It is equipped with regular automatic hold- 
down, as on all their standard machines. The shaft is of 
forged, openhearth steel, with double eccentrics, and the 
main bearings are bushed with bronze. The slide is coun- 
terbalanced and provided with suitable means for absorb- 
ing the shock and to prevent breakage. The jaws on the 
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clutch and main gear are easily renewable when worn. 
The machine is motor driven. 

The feature of this machine, however, is the back gage, 
which is provided with a 7%-hp. electric motor, shown at 
the right, for running it toward, or away from, the shear- 
ing blade. For this purpose the gage is provided with a 
lead screw near each end, and at right angles to it. The 
screws are operated through suitable bevel gears and’ 
shafts, from the motor. The movement is controlled by 
means of the lever shown on the right-hand housing. Af- 
ter the gage has been run to its approximate setting, it 
may be accurately set by means of the handwheel, shown 
at the right on the shaft leading from the motor gears. 


* 
Dry Grinder 
The floor-type dry grinder shown represents the latest 
addition to the line made by the Royersford Foundry & 
Machine Co., Royersford, Penn. 
The spindle is carbon steel ground and the pan hold- 
ing the water pot is bolted to the column. The oil re- 
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Dry Grinder 


ceptacle 1s cored out of the head below the spindle, and 
a wick, with both ends running to this, keeps the bearings 
continually oiled. The bearings are dustproof. 

The machine shown is made in five sizes. 


Folding Rollers 


A new form of roller designed for use on eans and 
other receptacles has been recently developed by the Ed- 
wards Manufacturing Co., Cincinnati, Ohio. 

The roller or caster is of such design that tilting the 
receptacle to one side automatically folds the roller and 
allows the receptacle to rest flat, whereas tilting in the 
opposite direction drops the roller into position for travel. 

% 

In pickling. plating and other metal-treating processes 
the lining for the acid-holding tanks requires certain quali- 
ties to resist the corrosive action of the acids. A mixture 
consisting of 75 parts (by weight) of pitch; 9 parts plaster 


of paris; 9 parts ochre; 15 parts beeswax, and 3 parts litharge 
is said to form an efficient lining for this purpose. 
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Making ‘“‘Garnett’’ Rolls for 
Carding Machines 


EDITORIAL CORRESPONDENURF 


Manufacturing the rolls used for carding cotton, woolen 
and other fabrics is an interesting process. These are 
called “Garnett” rolls from the name of the man who is 
understood to have invented or perfected them and in the 
factory carried on under his name at Bradford, Yorks, 
England, a large number are used. One of the makers 
of these rolls in this country is the McIntosh Machine & 
Welding Co., Lowell, Mass., and the illustrations shown 
in this article were obtained there. 

The steel wire which is used in the making of the rolls 
is flattened until the correct section is obtained. The wire 
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MACHINING AND GRINDING THE ROLLs 


The rolls, which are made of cast iron, are next pre- 
pared for the reception of the notched wire; they are first 
turned to the correct outside diameter. The next opera- 
tion is cutting the grooves for the wire. These are usually 
cut in two forms, triple pitch, two to the inch, which gives 
six wires per inch and quadruple, two to the inch, or eight 
per inch. The lathe is geared up for this operation in a 
manner similar to a thread-cutting operation, a cutting 
tool being used with a width the same as the wire. 

Fig. 2 shows the operation of winding in the notched 
wire after the roll has had the grooves cut. The wire is 
carried on the spool A and between the two guide pulleys 
B and C. These carry the wire in the proper position, 
sufficient tension being placed on it to prevent slackness 
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Fig. 3. STAKING IN THE WIRE Fig. 4. 


is then placed on the drum A, Fig. 1, and fed between the 
rolls B. These rolls hold the wire tightly by means 
of friction. The speed of the rolls and, therefore, the wire 
is governed by a train of gears C. 

By changing these gears various spacings of the notches 
on the wire are obtained. The rolls are driven by a belt 
from the main driving pulley D), as shown in the rear of 
the illustration. The wire is then fed under the punch 
LE, resting on the die plate F. As the punch descends the 
wire has a notch cut out, the spacing of the notches being 
obtained as described. 

On the shaft which drives the punch are mounted a 
ratchet and pawl. These are employed so that the action 
of the punch will be positive, as it cannot slip when the 
ratchet and pawl are in contact. The notched wire is then 
wound onto the drum G. Various forms of notches as 


well as spacings are punched in the wire; the punch is, 
therefore, made so that it may be detached and another 
shape substituted as desired. 





GRINDING THE WIRE 





Fic. 2. Winptinc In THE WIRE 








t0LL 


Fie. 5. A CoMPLETE 


in the winding operation. The wire then passes through 
the bar D, which carries the wire directly over the notch 
into which it is wound. 

The lathe carriage is geared to travel at the same rate 
at which the roll notch was cut, so that the wire is always 
directly over the notch into which it was wound. A por- 
tion of a roll # shows the wire wound in by this method. 
The next operation which is staking-in the wire, is shown 
in Fig. 3. The staking roller A, which is made with a 
V-shaped surface, is carried in the tool post of the lathe. 
This travels the same pitch as the wire wound in the roll. 
Sufficient pressure is then applied to the staking tool to 
force down and peen the wire into the grooves of the roll. 

The illustration Fig. 4 shows the next operation of 
grinding the wire in the rolls. The grinding wheel A 
is run across the face of the wire with the roll revolving 
in the lathe until the desired diameter is obtained. This 
sharpens the teeth of the wire as well as making the roll 
parallel. Fig. 5 shows a finished roll after the various 
operations have been completed. 
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NEW PUBLICATIONS 








WORK, WAGES AND PROFITS. By Henry L. Gantt. Three 
hundred and twelve 5x7%-in. pages; 27 illustrations; 12 
two-color charts; indexed; cloth bound. Price, $2. The 
Engineering Magazine Co., New York City. 


This second edition of Mr. Gantt’s book has been so 
thoroughly revised and enlarged that it almost constitutes 
a new book. The original volume was divided into nine 
chapters and comprised 194 pages with 7 illustrations. This 
new one contains 12 chapters, extending over 312 pages and 
including 27 illustrations. The first edition had 6 two-color 
charts; this has 12. In fact, only the first five chapters are 
now identical with the matter in the first printing. 

This enlargement and revision is typical of the exten- 
sion and modification now taking place in industrial manage- 
ment. Knowledge and growth mean expansion, and these 
finally lead to a clear appreciation and declaration of under- 
lying principles. Thus the book under review is the latest 
and fullest setting forth of the results of Mr. Gantt’s mature 
thought and work. He has a clear grasp of fundamentals, 
and the ability to interpret industrial conditions. Above all, 
his treatment of the subject is human. He knows the life 
of the working people as he knows the life of the managers. 
By showing each their duty and mutual responsibility he 
points the way to real industrial progress. 

Among the new chapters, particular attention should be 
called to “The Task Idea”; “Fixing Habits of Industry”; “Re- 
sults”; and “A Practical Example.” These develop the under- 
lying principle upon which task and bonus theory and prac- 
tice are built up, emphasize the importance of and show how 
to accomplish the fixing of habits of industry, present nu- 
merous results of the operation of these methods over a 
number of years, and in the final chapter mentioned, sum- 
marize the contents of the book and illustrate specifically 
how the outlined principles are put into effect. The book is 
heartily recommended. 


BEITRAGE ZUR GESCHICHTE DER TECHNIK UND IN- 
DUSTRIE. (CONTRIBUTIONS TO THE HISTORY OF 
TECHNICS AND INDUSTRY). Year book of the Verein 
Deutscher Ingenieure 1913, Vol. 5. Edited by Conrad 
Matschoss. Three hundred and forty-five 11x7%-in. 
pages; numerous illustrations; paper bound; price 8 m. 
Julius Springer, Berlin, Germany. 


In the past five years these volumes have been issued as 
sidelights on the history, especially from the German point 
of view, of Technics and Industry, and to anyone who is in- 
terested in the gradual growth of industry they have proved 
and will prove of use. They deal with the subject of technics, 
purely from the historical standpoint, and contain treatises 
of value written by men of acknowledged position. 

In the present volume there are 12 articles, each written 
by an authority, and each thoroughly covering the subject 
in hand; five of them deal with specific figures in the history 
of German industry; such men as Ludwig Franzius, by whose 
skill and energy the port of Bremen was created, Johann 
Segner, who is the true father of the turbine engine, Ferdi- 
nand von Miller, the brass founder, the great master of that 
industry in Bavaria, who, in his foundry in Munich cast the 
great model of Bavaria which now adorns the front of the 
Hall of Fame in that city. 

Of more particular interest to readers of this journal is 
an article by Dr. Hermann Fischer, of Hanover, on “The His- 
tory of Machine Tools; Some Contributions on the Subject.” 
This deals at length with the early design of these tools both 
in Germany and other countries. 

The first machine mentioned is a hand planer built in 1749 
by an unknown builder. In the early years of the nineteenth 
century there were plenty of varieties in the production of 
planers, the leaders in this field being Whitworth and Cavé. 
Wall and side-planers also came into use at about the same 
time, and in America, Pedrick and Ayer, of Philadelphia, are 
mentioned as being leaders in the production. The first idea 
of the shaper is believed to have occurred to Georg von 
Reichenbach about 1808. Oberhausen, whose machine re- 
ceived a_ prize in Paris in 1830, is believed to have copied 
Reichenbach’s design fairly closely. 

Platen planers were first built in 1814, in England. At- 
tempts to reverse the tool in the planers were being made 
and descriptions are given of the various methods by which 
this was attempted. Also early designs of reversing appar- 
atus for the machine are illustrated and described. 

The various steps by which control of tools and machine 
parts is assured by means of bearings, are dealt with in full, 
and the gradual development of both the rotating and sliding 
type of bearings is shown by means of illustrations and by 
examples of many of the earliest of such tools, among them 
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Maudslay’s slide rest. In the early days there were also 
methods of turning irregular forms by means of cams, the 
first known machine being invented by Besson, as early as 
the sixteenth century. 

Mention is made of the earliest wood mortising machine 
and also of some early designs of gages which were first 
used in the manufacture of firearms. The first limit gages 
used in Germany were imported from the Pratt & Whitney 
Co. They were used about the year 1870. Limit gages in reg- 
ular machine bvilding were first used in America in 1895 and 
at about the same time in Germany. a 

Another article deals with the history of machine building 
in Nuremberg. This industry had its inception in England, 
but was safely guided through the stormy waters of its early 
life by the genius of Johann Klett. The Klett factory ob- 
tained quite a reputation for supplying, in the unheard of 
time of 100 days, the steel work for the glass palace erected 
in Munich in i854 to house the All-German Exhibition of 
Industry and Machine Building. Its rise was steady, and it 
is now world known under the title of the Machinenfabrik 
Augsburg-Niirnberg, A. G. 

The development of the flint-lock gun between the years 
1800 and 1825, the development of street railway cars, the 
first practical steam engines in Bohemia, are subjects of 
other interesting articles in a publication which should prove 
of value to any careful student of the history of what is the 
most important industry of modern times. 


# 
Pressure Indicator for 
tric Press 


In the article published under the above title on page 
1081, Vol. 39, the fact that the invention of the apparatus 
was due to Ferdinad John should have been mentioned. 


Eccene-e 





PERSONALS 





R. T. Eaton, for many years Philadelphia representative 
of the Brown & Sharpe Manufacturing Co., has become asso- 
ciated with the Atwater-Kent Manufacturing Co., Phila- 
delphia, Penn. 

A. B. Hall, for the past 14 years connected with the supply 
department of the Whitman & Barnes Manufacturing Co., 
Akron, Ohio, was elected a director and second vice-president 
of the company. 

William Miller, until recently secretary of Henry Disston 
& Sons, Philadelphia, Penn., and for 37 years associated with 
that concern, has joined the organization of the Simonds 
Manufacturing Co., Fitchburg, Mass. 

John E. Sweet, so fittingly known as the dean of American 
mechanics, and well known to our readers through his fre- 
quent contributions, has received the degree of doctor of 
engineering from the Syracuse University. 

James J. Reynolds has resigned as foreman of the auto- 
matic screw-machine department cf the Standard Roller 
Bearing Co., Philadelphia, Penn., in order to become associa- 
ted with the Union Petroleum Co., of the same city, in a 
demonstrating capacity. 


# 
Henry Brinton 


Henry Brinton, president of the H. Brinton Co., Phila- 
delphia, Penn., died on Jan. 30. He was born in Christiana, 
Penn., in 1848, and served his apprenticeship in the shops 
of E. L. Broomell & Sons. Until the time he organized the 
knitting-machine manufacturing business of Brinton, Denney 
& Co., in 1888, he had been employed in some of the leading 
shops in various important capacities. Mr. Brinton was a 
prolific inventor in the textiie machinery line and his work 
formed a conspicuous influence in the development of auto- 
matic cylinder knitting machines of the latch-needle type. 


& 

Acknowledgment of attractive calendars distributed by 
the following companies is hereby made: National-Acme 
Manufacturing Co., American Tool Works Co., Cleveland Twist 
Drill Co., Norton Co., Philadelphia Gear Works, H. B. Under- 
wood & Co., Baldwin Locomotive Works, The Whitman & 
Barnes Manufacturing Co., Cincinnati Gear Co., Standard Tool 
Co., the Boye & Emmes Machine Tool Co., the Brown Instru- 
ment Co., Diamond Saw & Stamping Works, Goldschmidt 
Thermit Co., Baldwin Locomotive Works, Pittsburgh Meter 
Co., National Tube Co., the Atkinson Co. 
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American Machine Tools in 
Java 


By D. C. ALEXANDER, JR. 


SY NOPSIS—AIl American machinery builders welcome 
information in regard to the prospects for the sale of 
their products in foreign markets. To many the situation 
in Java is unknown. The facts given are from a recent, 
personal study by a trained observer. He points oul the 
machines now in use and those recently purchased in the 
railway machine shops, railway forge and boiler shops, 
naval repair shops, privately owned commercial machine 
shops and sugar-mull repair shops. Some types of Amer- 
ican woodworking machines are not found, and in regard 
to one line “even the names of the leading American 
builders of such machines are unknown.” 
co 

Until recently few machine-tool builders in the United 
States have given serious consideration to Java as a mar 
ket for their goods. Being remote, and away from the 


usual lines of travel, few Americans have visited the is- 
land, and those few have contented themselves with re- 
porting its scenic beauties, its marvellous vegetation, and 
the picturesqueness of the native Javanese. 


GENERAL CONDITIONS 


However, a brief consideration of a few general facts 
and statistics affords a plain indication of the possibilities 
of the island as a market for American machinery of 
many kinds, and machine tools in particular. In the first 
place, it belongs to a nation which is a comparatively 
small producer of machinery; and whose people, both in 
Europe and their colonies, are most favorably disposed 
toward American goods. In the second place, no protec- 
tive or preferential tariff prevails in the Dutch East In- 
dies, all “machinery, instruments, implements, apparatus 
and tools, and their component parts, for agriculture and 
manufacturing,” being admitted free of duty. 

The Java customs returns do not give a separate figure 
for imports of metal- and wood working machinery, but 
include them under the two classifications shown below. 
However, the imports of machine tools for the past three 
years have been estimated from U. 8. $200,000 to $250,- 
000 per annum. 





Fie. 1. A Large Recentty Burtt anp Equrppep MAcHINE SHOP IN JAVA 
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Imports 1910 1911 
Machinery for sugar factories, U. S.... $1,718,257 $1,925,232 
Machinery and steam engines (not a 
-luding locomotives or railway roll- 
> 4,537,900 3,998,000 


img GtOCK) .cvcccccccccccceseverseees 

Of even greater interest are the facts that Java has 
about 1300 miles of state-owned railways, with an addi- 
tional 800 miles of privately owned railways and steam 
tram lines. In 1910 the state railways alone carried over 
27,000,000 passengers, and employed 460 locomotives, of 
which (it may be said in passing) only 5 per cent. were 
of Dutch manufacture, and none from the United States. 
In 1912-13 the two hundred odd sugar mi!ls in East Java 
produced 1,331,180 long tons of sugar, an average of 
about 6650 tons for each mill. 

Aside from the state and private railway shops, the 
sugar mills, and the shops which build and repair sugar- 
milling machinery, establishments which use a consider- 
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assembled, all of the freight and passenger cars now ip 
use on the state lines. Wheels, axles and steel sections 
are all imported; but the shops are now building the 
bogie-frames, using for the purpose steel plate flanged in 
the hydraulic press. The shops at Soerabaya are likely 
to become much more important than formerly, as they 
have recently been moved into new and well designed 
buildings, and much new equipment has been added. 

In all of the State Railway shops a majority of the 
heavy machine tools are German. For example, all of the 
wheel lathes at Bandeong are from the Chemnitzer Werk- 
zeugmaschinenfabrik, while those at Madioen are from 
the Vulcan Works, also of Chemnitz. These are old ma- 
chines which turn up only two or three pairs of tires per 
day each; but new ones have recently been ordered from 
the Maschinenfabrik Deutschland, of Dortmund, which 





Ria, 2. . ANOTHER 
able number of machine tools are rare; there remain, 
indeed, only the large and important government naval- 
repair Shop: (or “Marina,” as it is called) at Soerabaya, 
the private dockyard of the Tanjong Priok Company, at 
Batavia, and a few minor establishments. Probably 80 
per cent. of all the machine tools in the islands are now 
to be found in East Java, of which Soerabaya and Samar- 
ang are the principal ports and commercial centers. 

For convenience, it is proposed to treat of the engineer- 
ing establishments of Java in groups; first, government 
and private railway shops; second, the large and im- 
portant governmental naval shops; and third, the com- 
mercial machinery building and’ repairing works. 


RAILWAY SHOPS 


On the State Railways (Staataspoorwegen ).large repair 
shops are maiptainéd at- Bande@my, Madioen and Soera- 
bava: with sthaller works*at .Mt; Cornelis, Djember and 
Poermoredjo; the three first named employ’ about four 
thensand men inall. In addition: to repairing Jocomo 
tives and. cars, both. the _Bandeong and Madioen shéps 
have large car-building departments, which have built, or 
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MACHINE SHOP 


are to be equipped with gang tools and formed cutters, 
and designed for heavy-duty work. The large surfacing 
and gap lathes are mostly German also; but many Amer- 
ican turret lathes, and engine lathes of from 12-in. to 36- 
in. swing are in use. Among the makers represented are: 
The Hendey Co., Schumacher. & Boyé, and Lodge & Ship- 
ley; and, for turret lathes, Warner & Swasey, the Gisholt 
Co., and the American Tool and Machine Co., of Boston. 
The Bandeong shops have the only atttomatic—a 10-in 
lathe from the Automatic Machine Co., of Bridgeport 
In every instance the American lathes were -praised for 
their accuracy and large output, but the shop managers 
do not seem convinced that the same characteristics are 
equally desirable on large work and could be secured from 
American machines. The difference in price between 
large American and Continental lathes seems often to pre- 
clude*all further consideration of their relative merits. 

In shapers, plain grinders, tool and cutter grinders, 
and bolt cutters, American machines are easily the favor- 
ites, though a fair number of German grinders have also 
been imported. Numerous shapers are to be seen ffom 
the American Tool Works Co., Mark Flather, Gould & 
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Eberhardt, and others; while a majority of the plain 
grinders and bolt cutters are from the Landis company. 
Other American plain grinders in the railway shops 
are from the Norton Co. and Brown & Sharpe, 
while the Gisholt Co. has supplied several tool and 
cutter grinders. J. E. Reinecker, of Chemnitz, is the 
leading European maker of grinders; though the Nether- 
lands Indies Railway Co. (generally called “The 
N. I. S8.”) has several machines from the Naxos-Union, 
of Frankfort, and three from Mayer & Schmidt, of Offen- 
bach, including one internal grinder with profiling at- 
tachment. Vertical surface grinders are rare in the rail- 
way shops, and there are no American machines of this 
type. 

In millers, American and German makers are about 
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chine, together with full information in regard to proper 
speeds and feeds on different materials. The specimer 
cutters would doubtless be copied to some extent, but a 
demand would also be created for American-made cutters, 
and the popularity of the miller increased at the same 
time. 

Plain millers of German build are more numerous than 
American, owing to a feeling which seems to prevail that, 
for the work on which they are employed, a cheap ma- 
chine answers about as well as a high-grade one. Amer- 
ican builders who can successfully combat this opinion 
will find Java a promising field. A large majority of these 
plain millers have been supplied by the Chemnitzer Werk 


zeugmaschinenfabrik, J. E. Reinecker, De Fries, and 
Grafenstaden: and a number of vertical millers from 





Fie. 3. 


equally represented in the railway shops, with a few 
British machines, mostly of an early date, though one or 
two slab millers from Beyer, Peacock & Co. are fairly 
new. In universals, American millers are unquestionably 
the most popular, each of the principal shops having in- 
stalled, or ordered, one or more of them recently. In the 
State Railway shops there are universals from the Cin- 
cinnati Milling Machine Co. and Kearney & Trecker; 
while in the private railway shops the Kempsmith Co., 
Brown & Sharpe and the Owen Machine Tool Co. are also 
represented. The comment on all of the American mill- 
ers was favorable, but they do not appear to be so widely 
and successfully used as in shops in the United States, 
which may be due to the fact that skillfu! operators have 
not yet been developed, and that the cutters generally em- 
ployed are not of the best, either in design or quality of 
steel. The builders of these machines would probably 
find it to their ultimate advantage to furnish (gratis, if 
necessary) one or two high-speed cutters with each ma- 


VIEW IN THE State Rarirways Reparr SHops IN JAVA 


the same makers are to be seen: but a growing interest 
in American vertical machines is evidenced by recent or 
ders, placed by different railways, with the Becker-Brain- 
ard Co., the Cincinnati Milling Machine Co.., 

Strangely enough, the hand millers and the Lincoln 
miller are still practically unknown in the machine shops 
of Java, though both could be advantageously emploved 
upon much of the small work which is handled by the 
railway and general repair shops. 

In the field of drilling, the works managers of the va- 
rious railway shops have been rather slow to seize the 
offered by high-speed drilling 
and most of the drilling machines now in use are of the 
old slow-speed design. The earliest of these—hboth ver- 
tical and radial—are from British makers, such as Apple- 
by Bros., J. Whitworth, and others: while. in the succeed- 
ing period most of the machines of this type were fur- 
nished by the Chemnitzer Werkzeugmaschinenfabrik 
(Zimmermann) and the Sachische Maschinenfabrik 


and others. 


advantage machines, 
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(Hartmann). Some shop foremen readily acknowledge 
that most of their drilling equipment is antiquated and 
should be replaced; but others argue that, as new hands 
are usually »roken in on drill work, and the pay of drill- 
ers is low, the old machines may be advantageously re- 
tained. However this may be, a considerable number of 
modern vertical and radial drilling machines have been 
recently purchased for the various railway shops, and 
most of the business has been placed with American build- 
ers. For example, the Bandeong shops have two new 22- 
in. verticals from the Hamilton Machine Tool Co.; the 
Madioen shops, two Rockford verticals and a 5-ft. full 
universal radial from the Niles Tool Works; and the 
Soerabaya shops, four high-speed verticals from two 
American makers. In the private-railway shops, new ver- 
ticals and a few radials are to be found from the Fosdick 


Co., the Cincinnati-Bickford Co., and the Rock- 
ford companies, and all are well spoken of. Recent- 


ly, however, the same shops—while ordering American 
millers and lathes—placed orders in Germany for sev- 
eral vertical drilling machines and a couple of heavy-duty 
wheel lathes. 

The sensitive drilling machine is still practically un- 
known in Java railway shops, and would probably have a 
limited range of usefulness in the repair work which oc- 
cupies most of them; but a couple of these machines have 
been recently ordered from a well known Hartford maker, 
and further business may develop as a result. It is in- 
teresting to note how, in such markets as Java, one ma- 
chine sells another; a frequent reply to the question, 
“How did you happen to select this machine?” being, 
“We saw one in such-and-such a shop, and, as it seemed 
suited to our work, and was recommended by the owner, 
we ordered one.” 


OPPORTUNITY FOR PLANERS AND BorING MILLS 


The planer equipment of the railway shops is, taken as 
a whole, far from modern; and British and German ma- 
chines are found to the practical exclusion of American. 
The larger planers appear to be too little used to justify 
their replacement by heavy-duty machines, but the field 
appears good for the sale of a few small planers for tool- 
room and similar use. Throughout all the machine shops 
of Java, the most used and most popular planer, is an 
open-side machine, built by George Richards, of Man- 
chester, England. This tool has a long, narrow bed, over 
which the carriage is driven by a lead screw; the tool 
head being mounted upon a projecting arm, and the work 
secured upon knees like those of a shaper. For long, 
light cuts upon narrow work, excellent results are se- 
cured ; but it seems probable that the larger and heavier 
American open-side planer might be successfully intro- 
duced into this market. 

In view of the vast amount of wheel, wheel-body and 
tire turning which is done in the various railway and 
steam tram shops, it is surprising to find that vertical 
turning and boring mills and vertical turret lathes are 
rare—a deficiency which can be ascribed only to lack of 
introductive enterprise on the part of builders and agents. 
In the shops of the Netherlands Indies Railway alone 
have I seen wheel and tire turning being done upon a ver- 
tical machine—which proved to be of German make. A 
little effort to prove to other works managers in Java 
that, “It is easier to lay a thing down than to hang it up,” 
could hardly fail to produce results. 
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RaILway ForGe AND BorILerR SHOPS 


In these departments there are few American machines. 
The steam hammers are usually of British or German 
make, with a few locally built. Where only light forg- 
ings are made, the most popular hammer is the power- 
pneumatic (with self-contained compressor) of from 100 
to 400 kg. These are of the “Yeakley” design, and have 
been supplied principally by Béché & Crohs or Billeter & 
Klunz, both of Germany. The Bandeong and Soerabaya 
shops of the State Railway have each one or more of these, 
while three have been recently installed at Madioen. A 
firm of importers which handles many of these hammers 
stated that they had tried in vain to get similar machines 
from the United States. 

The Madioen works have recently installed in their 
boiler shop two 6-ft. full universal radial drilling ma- 
chines, and an 18-ft. plate planer from the Niles Tool 
Works, and another plate planer, of the same size, and 
from the same makers is in use at Bandeong. Each of the 
railway shops is supplied with circular, slow-speed, cold 
saws from Gustav Wagner, of Rutlingen, Germany, the 
only American machine of this type being one from the 
Lea Equipment Co., of New York, in the shops of the 
Samarang-Joana Co., at Samarang. Punching and shear- 
ing machines and bending and straightening rolls are all 
from British and German makers, and include a few 
presses of plate-frame design. 

Bulldozers and forging machines have not yet come 
into general use—probably because of the low cost of ija- 
bor—but the time seems ripe for the introduction of 
rivet-, bolt- and nut-forging machines to supply the in- 
creasing demand for such parts. The Government Naval 
Works alone now have machines for this class of work. 

It is impossible to leave the subject of railway-shop 
equipment without some reference to a department which 
seems to offer a more promising field than any other to 
American machine builders. This is the car-building 
shop; and the machines, wood-working machinery. Amer- 
ican wood-working machines are only slightly known in 
Java, and I have never heard of any serious attempt be- 
ing made to introduce them widely. The antiquated de- 
sign of many of the wood-working machines now in use, 
as compared with the modern character of the metal-work- 
ing equipment in the same establishments, is conclusive 
evidence of the opportunity which Java offers to builders 
of uptodate, high-grade wood-working machines. Even 
the names of the leading American builders of such ma- 
chines are unknown to most of the works managers and 
shop foremen in the island. 

In the State Railway shops, at Bandeong, most of the 
wood-working machines are from Perrin & Panhard, or 
Perrin & Lavassor, of Paris, France; with only a chain- 
mortising machine from America, and three modern ma- 
chines from England. At Madioen, the above named 
French makers have supplied all the older machines, while 
some twenty new ones have been recently ordered from 
the Bollinder works, of Stockholm, Sweden. The wood- 
working shop of the Netherlands Indies Railway, at 
Samarang, has been entirely equipped by A. Ransome & 
Co. and T. Robinson & Son, both of England, who are 
also well represented in the Marina shops, and in some 
of the smaller railway and steam tram shops. Only in 
the shops of the Samarang-Joana Steam Tram Co. are 
American machines at all numerous; there being about a 
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dozen from J. A. Fay & Egan, all of which were said to 
be giving good satisfaction. 

Throughout the island, Java teak is the wood princi- 
pally used for car and boat building; and American ma- 
chine builders who propose to enter the market should 
first secure specimens of it, and the other native woods, 
and see that suitable cutters and saws are furnished with 
their machines. 


GOVERNMENT NAvAL Reparr SHOPs 


By far the most important establishmert in the island 
for ship repair work is the government naval station, or 
“Marina,” at Soerabaya, which is maintained to repair 
and refit Dutch warships stationed in the East Indies. 
The shops are equipped for work of all kinds, though 
many of the machines are used only occasionally. 

The boiler-shop equipment is almost exclusively Brit- 
ish, including hydraulic riveters and flanging presses 
from Fielding & Platt, a large, two-spindle, boiler-shell 
drilling machine from the Southgate Engineering Co., 
and plate planers and bending rolls from J. Whitworth 
and others. The punching-and-shearing machines are of 
British and German make, with the exception of a ro- 
tary bevel shear just purchased from the Lenox company, 
of Marshalltown, Iowa. The latter machine, which is a 
novelty in Java, had not been long enough in use to per- 
mit of an opinion being given on its usefulness. 

The rivet-forging machines, mentioned previously, are 
from the Hasenlever shops of Diisseldorf. Their design is 
merely that of a power screw press, as shown in the line 
drawing, Fig. 4, in which A and B are friction wheels 
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mounted upon a sleeve which slides longitudinally upon 
the shaft YZ. Another friction wheel, C is rigidly keyed 
to the end of the screw D. The rivet-head die is carried 
upon the other end of this screw, guided by grooves in 
the frame. When A is brought into contact with C, the 


screw runs down with accelerated speed to form the rivet 
head, and is raised again by disengaging the pulley A, and 
engaging pulley B, which revolves C and its screw in the 
opposite direction. 

The forge and smith shops are extensive, but not at 
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present equipped for any large work. There are three or 
four old steam hammers of five hundredweight each, from 
Glenn & Ross, of Glasgow; and four new power-pneu- 
matic hammers, one of which is from B..& S. Massey, 
of Manchester, and the others from Béché & Crohs. 
The blast for the smith fires (80 in number) is supplied 
by a steam driven “Roots” blower of British make, and 
a similar belt-driven machine from the B. F. Sturtevant 
Co., this being the only American machine in the smith 
shop. 

Most of the older machine tools in the general ma- 
chine shops are of British make, including such machines 
as large lathes, planers, traverse shapers, slotters, and 
many of the upright and radial drilling machines. How- 
ever, a large majority of the tools purchased in the past 
15 years are either American or German, and even Canada 
is represented by two large slotters from John Bertram 
& Sons, of Dundas, Ontario. 

Up to two or three years ago, the officers in charge of 
the works at Soerabaya were closely limited in their 
power to select or purchase new equipment; for, if the 
cost of the machine which was required exceeded four 
or five hundred dollars, an indent had to be sent to the 
Colonial Office at the Hague, where tenders were called 
for and the order placed. Under that system, price was 
of greater consideration than quality, and the machines 
which were sent to Java were not always satisfactory. 
But recently the powers of the works managers in Java 
have been so greatly increased, that the selection and pur- 
chase of almost any machine or tool made be made with- 
out reference to the Hague, a change which has resulted 
in the acquisition of an increasing number of high-class, 
modern tools. 

Notable among the larger modern machines are two 
vertical turning and boring mills; one, with 84-in. swing, 
from the Niles-Bement Pond Co., and a smaller one from 
De Fries, of Diisseldorf. J. E. Reinecker has supplied 
a surface grinder built on the lines of a vertical turning 
and boring mill, but with a grinding attachment instead 
of a tool head on the cross-rail. 

The small-lathe equipment is principally American, 
and includes six screw-cutting lathes from the Hendev 
company ; four new Lodge & Shipley machines of 24- and 
36-in. swing ; seven of Jones & Lamson’s flat turret lathes, 
and three Pratt & Whitney turret lathes. Four of the 
Jones & Lamson machines are quite new, the repeat order 
resulting from the satisfaction given by those first in- 
stalled. Several other new lathes are from Wohlenberg, 
of Hanover, Germany. These are of unusually heavy 
construction for their size, and have one novel feature— 
a V-shaped shear for the carriage on the side instead of 
top of the bed. There are also several 24-in. lathes from 
the F. E. Reed Co. in the machine shop, and another in 
the toolroom; but, with this single exception, the tool- 
room lathes (including two with backing-off attachment) 
are all from J. E. Reinecker, of Chemnitz. 

As might be inferred from the presence of the backing- 
off lathes in the toolroom, the Marina makes most of 
the milling cutters, as well as the taps, twist drills and 
reamers which are used in the shops. The universal 
millers for this work both from Reinecker, who 
has also supplied one universal grinder; but the other 
tool-and-cutter grinders are from the Norton Co., 
the Diamond Machine Co., of Providence, and Wilmarth 
& Morman (twist-drill grinder). The tools produced 
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here are of excellent design, and made from imported 
high-speed steel, accurately hardened and tempered in oil- 
fired muffle furnaces. As a result, the newer machine 
tools in the shop are operated at speeds and feeds which 
approximate American practice more closely than is usual 
in the Orient. 

In the general machine shop the grinding equipment 
includes, in addition to the Reinecker rotary-table ma- 
chine previously mentioned, four American planer-type 
grinders, of which two are from Brown & Sharpe, and 
two from the Diamond Machine Co. A large plain grinder 
—the first of its class in this shop—has been recently or- 
dered, but not yet installed. In the miller section, Amer- 
ican builders are represented by a single No. 2 universal 
from the Owen Machine Tool Co., of Springfield, Ohio. 
The other machines are all from J. E. Reinecker, and 
comprise several small plain millers, and four large 
planer-type machines. One of the two horizontal bori-g 
machines is also of German make, the second being from 
McArthur & Son, of Glasgow. 

As has been mentioned, the older drilling machines— 
upright, radial, wall and countersinking—are all from 
British and German makers; but recently two small 
radials, from the Dreses Co., of Cincinnati, have been 
put into service with such satisfactory results that Amer- 
ican machines are likely to have a preference in future. 
The vertical drilling machine is not so extensive'y used 
here as in American shops, and the sensitive drilling 1a- 
chine has not yet been introduced; but the electric drill- 
ing machine is in high favor. Indeed the machine shox s 
throughout Java have become a promising field for the 
makers of electrical tools and appliances of all kinds, 
since most of them have, within the past year or two, 
been connected with the large hydro-electric plants which 
have been lately installed in many parts of the island. 
This is true of the new Netherlands Indies shops, at 
D)jokja; of all three of the principal State Railway shops ; 
of some of the private establishments in Soerabaya; and 
of the Marina, as well. Current is generally received as 
three-phase, alternating, at from 6000 to 6600 volts, and 
is transformed to 220 or 230 volts, three-phase, of 50 
eveles. The cost of this power is low; U. S. $1.50 to 
$1.75 per horsepower-month being the usual rate for large 
consumers. 

In the general machine shop a number of smaller 
American tools are to be seen, which have not been speci- 
fically mentioned elsewhere, but which were warmly com- 
mended by the management for excellence in their par- 
ticular field. Among these are several crank shapers from 
Smith & Mills: four bolt cutters from the Acme Machin- 
ery Co. and the National Acme Co.; and a 3-in. pipe- 
screwing machine from the National Machinery Co. 

Owing to the marshy nature of the ground, the con- 
struction of drydocks at the Marina has not been at- 
tempted ; but there is a large basin, with deep water at the 
seawall, and a ship railway for handling the torpedo-boat 
flotilla. Tt is now officially announced, however, that the 
Dutch government has ordered, from European builders, 
a large floating dock (of 12,000 tons capacity, it is said), 
which will be sent to Soerabava. According to reports, 
the government proposes to lease this dock to a private 
company, rather than make it auxiliary to the Marina, 
but this seems hardly probable. In any case, the ma- 
chine-tool equipment for the floating dock will doubtless 
be purchased by government officials in Holland. 
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PrivATE COMMERCIAL SHOPS 


A majority of these are in Soerabaya, and most of them 
are principally engaged in the building and repair of 
sugar-mill machinery and other equipment. For machine 
building, the Fabrik Kalimas, the Netherlands Indies In- 
dustrie, and Braat & Co., are the most important, while 
the Maatschappiji de Volharding, Younge & Gill, the 
Lidgerwood Co., and one or two others, give more atten- 
tion to miscellaneous work, such as built-up steel frames 
for mill buildings, trusses, girders and light bridge sec- 
tions ; and tanks, stacks and conveyors for coffee and rub- 
ber estates, as well as for sugar plantations. 

Several of the oldest of these machine shops, including 
the Kalimas, Younge & Gill, and Volharding establish- 
ments, were founded by British citizens resident in Java; 
and were, consequently, first equipped with British ma- 
chines, many of which are giving good service to this day. 
As in the case of the State Railway shops and Marina, 
these early machines include many large lathes, some 
planers and traverse shapers, and a considerable number 
of vertical, radial and wall drilling machines, in addition 
to a large amount of forge and boiler-shop equipment. 

The names most frequently seen on the old lathes, plan- 
ers and the like are those of J. Whitworth, Lee & Hunt, 
J. Buckton, Hulse & Co., Broadbent & Co., and J. G. 
Robson, while Thwaites Brothers, Fielding & Platt, Craig 
& Donald, J. Whitworth, and Glenn & Ross must be 
credited with most of the older forge and boiler-shop ma- 
chines. Of all the machine tools purchased since the dis- 
tinctly British period, or since Dutch interests have con- 
trolled the shops, a slight majority are apparently Ger- 
man, American and British builders ranking next in the 
order named. But it may be said without hesitation that 
the bulk of the purchases in the past five years (rated by 
value) have been from American builders, the Germans 
being second, and the British third. 

The most popular of the modern British machines is 
George Richard’s light open-side planer, previously de- 
scribed, of which one or more is to be found in every 
shop. The same maker has supplied three large horizon- 
tal boring and facing machines to the N. I. Industrie 
shops. Metal band saws from Noble & Lund are used 
in two establishments, and the Pitt Machine Co., of Liv- 
ersedge, has recently supplied several gap lathes to the 
Volharding works. 

The most interesting feature of the Kalimas works is 
a pair of new Diesel engines, built by Mirrlees, Bickerton 
& Day, of Stockport, England, which supply electric 
current to the shops, and which have fulfilled the build- 
er’s guarantee by developing 100 brake-horsepower each 
on an oil consumption of 20 kg. per hour. With Diesel 
oil at U. S. $8 per ton (its recent price in Java) the 
cost of power is, therefore, only $0.0016 per brake-horse- 
power-hour. Another new and interesting machine in 
this shop is a pipe-bending rolls, of Scotch manufacture, 
taking diameters from four to six inches, and which is 
used chiefly for bending the copper pipe coils of sugar- 
milling vacuum pans. The Industrie and Volharding 
shops have each several small American lathes from such 
builders as the Hendey Co., Rahn, Meyer & Co. and 
Schumacher & Boyé, but their shaft and surfacing lathes 
are of German make. 

These private shops do not employ millers extensively, 
but most of the few in use are American. The Kalimas 
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shops have a new No. 2B universal from Kearney & 
Trecker, Volharding, a LeBlond universal; and the In- 
dustrie a Becker-Brainard No. 7 plain, and an American 
universal, from which the maker’s name has been re- 
moved. J. E. Reinecker, the only German miller maker 
represented in these three establishments, has a large 
planer-type miller and a cutter grinder im the Industrie. 
Plain, surface and internal grinders have still to find 
their places in these shops, though two or three American 
tool and cutter grinders are now in use. 

The popularity of American drilling machines is shown 
by four large verticals from the American Tool Works 
Co. in the Volharding shops, and a new 6-ft. full uni- 
versal radial, from the Cincinnati-Bickford Co., in the 
Kalimas works. Shapers from Smith & Mills or the 
American Tool Works Co. are to be found in every shop, 
and each has at least one small keyway miller of Amer- 
ican make. In the Industrie, the latter machines are 
from J. T. Burr & Son, of Brooklyn, and Volharding has 
a keyseating machine from Mitts & Merrill, of Saginaw, 
Mich. Bolt cutters are nearly all of the single-head pat- 
tern, a few being German, but more American—prin- 
cipally from the Landis company. 

As has been mentioned, German makers have furnished 
the greater part of the recent boiler-shop and forge equip- 
ment, as well as some power machinery, American build- 
ers seeming to have given little attention to this field. 
The German “Yeakley” pattern power-pneumatic ham- 
mers are in use in every shop; and the air compressors 
in the Kalimas and Industrie works are both German, 
as are the cold saws, and the newer punching and shear- 
ing presses. A 30-ton pneumatic horseshoe-pattern 
riveter, from Pedrick & Ayer, of Plainfield, N. J., in- 
stalled in the Volharding shops, is the only exception to 
the rule. 


SuGAr-MILL SHOPS 


A small but fairly complete machine shop is an adjunct 
to every sugar mill, to make quick repairs during the 
milling season, and renovations and alterations while the 
mills are shut down. The equipment of each shop usually 
includes two or three engine lathes, of 16- to 36-in. swing; 
a shaft lathe; several vertical drilling machines; a small 
planer; one or two shapers; a pipe-threading machine ; 
and often a radial drilling machine, while a light steam 
or pneumatic hammer, a one- to two-ton cupole, and sev- 
eral smith fires complete the outfit. It is obvious, of 
course, that, although each individual shop is small, the 
aggregate shop equipment of the two hundred odd sugar 
mills of East Java is considerable. 

Without visiting a majority of the mills, it would be 
impossible to state definitely from what manufacturers 
or countries most of these machine tools have come, but, 
from visiting a few mills, and from talking with the prin- 
cipal importers, it appears that German tools now pre- 
dominate, but that American machines are increasing in 
popularity, and are generally preferred if the difference 
in price is not too great. In other words, the more pros- 
perous mills, and those which take pride in the character 
of their plant, usually buy American tools, while the 
smaller and less prosperous ones content themselves with 
the cheaper Continental machines. An important factor 


in the sale of tools to the sugar mills lies in the ability of 
the importer to make delivery from stock and, for this 
reason, it behooves American builders to see that their 
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agents in Java have always a supply of the machines 
(which are actually limited in kinds and sizes) which the 
mills usually buy. 

When machines are held in stock, it is, of course, a 
great advantage if they can be demonstrated under the 
belt by competent machinists, and it is gratifying to note 
that at least one firm of importers, which holds a large 
number of important American agencies, has recently 
completed arrangements for doing so. Manufacturers who 
wish to introduce new machines into Java will have an 
excellent opportunity at the exhibition which is to be held 
in Samarang late in 1914. This exhibition is warmly 
supported by the railway officials and sugar planters of 
the island; and, since it will be visited by many persons 
keenly interested in metal- and wood-working machinery, 
it is to be hoped that American builders will be adequate- 
ly represented. If the machines exhibited are suitable to 
the kinds of shops discussed in this article, it is probable 
that many of them will be sold during the exhibition, 
especially if provision can be made for demonstrating 
them. The Bureau of Foreign and Domestic Commerce, 
at Washington, can doubtless furnish detailed information 
regarding this. 


og? 


Paying 1500 Men in Ten 
Minutes 
EDITORIAL CORRESPONDENCE 

The paying off of a large body of employees without 
undue loss of time to the men or cost to the company 
often becomes quite a problem. Antiquated methods pre- 
vail in too many cases, and men are obliged to stand in 
line, sometimes out of doors and regardless of the weather, 
and file past the wicket of the paymaster’s office. On 
railroads the favorite form of torture is to locate a pay 
car somewhere in the yard where men have the privilege 
of crossing tracks and fighting for a chance to get inside. 
These methods are based on the notion that a man is lucky 
to get his money anyhow, regardless of the fact that he 
has earned it perhaps some time before. 

A much better method and one which is fairer to all 
concerned is to have the paymaster distribute the pay 
before the men quit work. There are many modifications 
of this idea, but any of them are better than the older 
methods. 

One of the best plans we know of is that used by the 
Cleveland Foundry Co., of Cleveland, Ohio, which em- 
ploys approximately 1500 men. It seems almost unbe- 
hevable to be told that they pay off this number in less 
than 10 min., but such is the case; and it is a very simple 
plan which anyone can use. 

The pay roll is divided into seven stations or sections, 
as nearly equal as they can be made without splitting 
departments, giving from 200 to 250 men to a station. 
A pay envelope, 34x5% in., and opening at the 
end is used, although this is not important, and can 
be varied to suit individual ideas. This has on it the date, 
the man’s number and name, and the other information 
as shown. A receipt slip with similar notations is laid 
over the envelope with a carbon between and the receipt 
slip and pay envelope filled out at the same time. 


HAVING THE Recerpts REeapy 


The pay envelope goes to the paymaster to be filled and 
the receipt slip to the foreman of the department. Each 
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man signs his receipt slip, if the amount is correct, but 
retains it until he goes to get his money when the whis- 
tle blows for that purpose. 

The pay envelopes are arranged by number and carried 
in a metal tray to the paying station. This is located, to 
prevent confusion, to allow the men to pass by the pay- 
master and out to the street. 

On pay days the whistle blows 10 min. before quitting 
time, the foreman goes to the paying station, and the men 
form in line according to the numbers on their receipt 
slips, which are all signed and ready so that no further 
delay or identification is necessary. 

The foreman identifies the men of his department as 
they pass by the paying station where they present their 
signed receipts, get their pay envelopes and go out of the 
shop and on their way. 

PayIna 40 MEN A MINUTE 

The actual paying time varies. With no hitches a sta- 
tion has paid off 200 men in five minutes—a fair average 
time being given as eight minutes. As the work is nearly 
all piecework, the men give up the time required to sign 
their receipts and the company meets this by giving up 
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Thread-Angle Table 
By Grorce L, COLBURN 

In order to cut a smooth screw thread, it is important 
that the threading tool be ground or set to conform to 
the angle of the helix and have proper clearance. Since 
the angle of the helix varies for different depths of the 
thread for the same pitch, it is advisable to use the di- 
ameter of the helix at half the depth. The table here ilhus- 
trated gives the angles the helical line makes with a line 
on the circumference parallel to the axis for work varying 
in diameter from 4 to 3 in. and pitches from 1 to 32. 

The drawing shows the angle of the helix to be the 
complement of the included shaded angle. The thread 
shown is right-hand, but the angles in the table can be 
used for both right- and left-hand threads. 

The angles given are for single threads but the table 
can be used for double, triple and quadruple threads, etc., 


' 1 ; 
by using the equation L = p where L, the lead, in each 
case is equal to the advance of the tool along the axis 
of the work while the work makes one revolution. 


When the single pitch is 12, the leads of double, triple 


10 min. product from each man. It effectually does 2 3 4 
away with the long waits of the old method, and it shows ®@"d quadruple threads would be P’ pand P correspond- 
a man before he gets inte line the amount credited to him ing to pitches 6, 4 and 3, respectively, in the table. For 


sc he can see if it tallies with his own calculations. This 
is much fairer than having it sprung on him at the win 
dow, with an anxious crowd behind, which is apt to con 
fuse anyone. 

Altogether this plan seems to have much to commen( 
it from every point of view and so far as practical demon- 
stration goes, solves a problem that is vexatious in most 


work one inch in diameter and 12 pitch, the helical angles 
for single, double, triple and quadruple threads would be 
88 deg. 29 min., 86 deg. 58 min., 85 deg. 27 min. and 83 
deg. 58 min., respectively. 

The proper angle of the helix for the threading tool 
can be secured by placing an ordinary protractor upon the 
tool-rest of the lathe carriage, so that the movable arm, 
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Raw Materials the True Basis of 
Effective Production 


By L. F. 


SYNOPSIS—The selection of raw material for quantity 
production usually provides inviting possibilities for bet- 
terment, and as it is a basic element in finished-parts pro- 
duction, its purchase should receive the most careful con- 
sideration. A large pro portion of hardening-room troubles 
may be well attributed to unsuitable raw material and 
foundry difficulties only too frequently have a similar or- 
igin. Production difficulties regularly encountered are 
almost always traceable to defects of some kind in the raw 
material. 
Ay 

Common sense, masquerading in the guise of science, 
has fertilized the production field of modern manufac- 
turing, and now two units of production may be reaped 
where before grew only one. Antiquated, rule-o’-thumb 
methods for solving feed and speed problems have been 
discarded for logical formulas derived from intelligent 
study of the laws governing matter and motion. ‘The 
man at the machine tool has been educated to utilize en- 
ergy formerly wasted, to produce more without greater 
effort, and, incidentally, earn more. These are dogmatic 
principles of advanced methods of production. 

But many students of the course seem to have scorned 
the fundamentals, and to have progressed pellmell, with- 
out preparation, into the most complicated phases of the 
subject. 

Raw material is the basic element in finished-parts pro- 
duction, and there is no plausible reason for ignoring raw 
material in efficiency study. Study cf this point, once at- 
tempted, will be found well worth while; possibilities of 
betterment, apparent at the outset, will broaden and de- 
velop into money-saving ideas. This, logically, is the pri- 
mary lesson in the course. 

For instance, an overwhelming proportion of harden- 
ing room troubles may safely be attributed to unsuitable 
raw material. Like death and taxes, these troubles are in- 
evitable; in every manufacturing establishment costly dies 
and cutters are, more or less frequently, taken from the 
quenching bath ruptured and useless ; and tools, outward- 
ly perfection, dull like lead at the first contact with the 
material to be cut, because something went wrong or was 
overlooked at some stage of the hardening process. Such 
troubles are hair-grizzling incidents of a superintendent’s 
life. 

A Serious Case 


A world-famed forging plant was actually demoralized 
by hardening-room troubles a couple of years ago. The 
daily total of spoiled work was staggering and the tool- 
department foreman lamented loudly and viciously over 
the quantity of tools he was obliged to duplicate. The 
production staff, too, chafed at the delay in providing 
them with tool equipment for turning out the material 
ordered by clamoring customers, and mechanics on piece 
rates quit their jobs in disgust because a large part of 
each working day had to be devoted to changing and 
sharpening tools. Finally, in desperation, the general 
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manager called the foreman of the offending department 
to his office. 

“You’ve been with me for seven years, Jim, but now 
I’ve got to let you go,” the general manager declared. 
“T’m sorry ; but I’ve given you every chance to make good, 
and you’ve grown steadily worse. Though I hate to say it, 
Jim, I’m now thoroughly convinced that you’re a failure.” 

Jim twisted his gnarled and stubby fingers. He was 
far from young, as age is reckoned in manufacturing es- 
tablishments, and he foresaw difficulty in landing a new 
job. But he made no plea for another chance; his plaint 
was simply that of a man who has struggled against im- 
possible odds. 

“Maybe I am a failure,” he conceded huskily, “but if 
I am it’s your fault, not mine. Every steel salesman that 
comes in here with a glib tale goes away with an order. 
You buy steel from England and Austria and Pennsyl- 
vania—some of the high-speed steel you get won’t harden 
properly under 2300 deg. and some’! go to pieces at 2100. 
But it’s all the same to you. You stock all the different 
kinds together, use them all for tools which are shoved 
onto me with just: ‘Harden it up, Jim’—and then you 
call me a failure because I can’t guess at the proper treat- 
ment each tool requires. Nobody could have tried harder 
than I did, sir; and I don’t think anybody could have 
done much better.” 

Now the general manager was a just man, and he was 
broad enough to recognize his own shortcomings, as 
pointed out by the hardening-room foreman. So he sent 
Jim back to his job, with instructions to select the grades 
of steel that he preferred to work with; and thereafter 
the general manager bought only those grades of steel. 
Jim made good with a vengeance, because he understood 
the peculiarities of the metals which came to him for 
treatment, and at last reports he was still making good. 

This is a true incident, and the point it uncovers de- 
serves thoughtful consideration from those purchasing 
agents and shop executives prone to lend too ready an ear 
to the effusive claims of importunate salesmen. 

Some makes of high-speed steel are unquestionably bet- 
ter than others, but it is the height of folly to displace a 
material of known adaptability by one which merely of- 
fers a possibility of better results. The change, if un- 
dertaken at all, should be countenanced only when definite 
tests have proved the advisability of the move; and the 
tests should be conducted by the man who will ultimately 
be held responsible for proper results, not by a salesman 
familiarized through long practice with the peculiarities 
of his product. Far worse, too, than folly is the custom 
of changing frequently and without discrimination, from 
one make of material to another; for the results obtained 
will then depend solely upon luck and luck has no estab- 
lished standing in manufacturing routine. 


FounpryY DIFFICULTIES 


The selection of raw material for quantity production 
usually provides inviting possibilities for betterment, One 
large plant had for a number of years made many of its 
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finished parts from yellow-brass castings. These castings 
were finished in one chucking on a turret lathe, and ex- 
pensive tools and fixtures were designed to complete an 
operation with a single tool travel. But the desired ob- 
ject could be attained only with castings of reasonably 
uniform dimensions, and it seemed an utter impossibility 
to secure such castings. Thin spots and shrinkage de- 
pressions over which tools skipped without removing the 
surface; bulging areas which completely upset the nicely 
adjusted feeds; rough, prickly exteriors, calculated to 
turn the edge of cutting steel; these and other defects 
hampered finished production and disheartened the shop 
force, from superintendent to operators of the turret 
lathes. 

Foundrymen, called to account because of the poor 
quality of the castings they were furnishing, took refuge 
in the mildewed excuse: “Foundry variations.” It was 
impossible to mold castings more true to pattern, they 
stated ; variations must be expected from this cause and 
that, and the only possible solution of the trouble, to 
their minds, was to add considerably more metal and in- 
clude a roughing operation in the machining routine. Al- 
ways they cemented their arguments with the platitude 
so dear to the old-school founder: “Nobody has seen the 
inside of a mold while the metal is poured or cooling.” 

But there came an enterprising foundryman upon the 
scene, one to whom platitudes were meaningless, and he 
solved the problem by the aid of common sense and foun- 
dry experience. He recommended that yellow brass be 
discarded in favor of a low-grade bronze alloy, which was 
slightly more costly but which came from the mold clean 
and smooth of surface. He suggested, too, that metal 
patterns be made up to take the place of old wooden pat- 
terns, and that the patterns be attached to a plate or an 
angle-iron frame so as to be adapted to a machine-mold- 
ing process. And, finally, he guaranteed to furnish cast- 
ings true to specified dimensions within 0.02 in., provided 
his suggestions were followed. The price he quoted was a 
small fraction of a cent per pound more than had been 
paid for the yellow-brass castings. 


Tue FounpDRYMAN “MAKes Goop” 


He fulfilled his guarantee. The first lot of castings he 
forwarded were closely inspected for blemishes and de- 
fects, and were then measured with limit gages for di- 
mensions. About 2 per cent. were rejected, and most of 
these were within the specified limits, but possessed de- 
fects common to sand castings. Normal rejections of 
rough castings at that plant approximated 10 per cent., 
so the initial showing was particularly good. 

The seemingly good castings were then sent into the 
shop to be finished. And when all machining operations 
were completed it was found that from a total of more 
than 2000 castings only 18 had failed to properly finish ; 
less than 2 per cent. The average rejection of finished 
castings up to that time was shown by records to exceed 
8 per cent. More, the test determined that the bronze 
alloy was much easier to machine than yellow brass, be- 
cause it was harder, of more uniform quality, and with- 
out the stringy characteristics of the baser metal. The 
resultant greater production more than offset the trifling 
difference in first cost of the two compositions. 

Nowadays, that concern buys the greater portion of its 
castings from the foundryman that started it on the road 
to suitable raw material, and is insistent that castings 
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which it does buy from other sources shal] measure up to 
the same standard of quality. 

Raw material embraces such a wide scope and the possi- 
bilities of improvement are so decidedly dependent upon 
personal study of surrounding conditions that little can 
be done in an article of this nature beyond suggesting the 
application of the idea. But, to quote a supposition: 
Jones knows that gears upon his product crystallize and 
break after comparatively limited use, but, because Brown 
is using the same material for similar .yarts, he tacitly ac- 
cepts the condition as one that cann ot be overcome. Yet, 
were he to investigate, he might find” .that the addition of 
vanadium to his raw material would oppose the fatigue 
induced by operating conditions, and save him the cost of 
the replacements he is regularly forced to make. 

Consistently encountered production difficulties can al- 
most invariably be traced to defects of some nature in raw 
material, but the harassed superintendent, man of many 
burdens, cannot be severely blamed for taking the easiest 
route away from the trouble; throwing the spoiled parts 
upon the scrap heap and starting production afresh with 
the same grade of material. If brought to account his ex- 
cuse may rightfully be that the material is of standard 
quality and within commercial limits. 

This is the point where the student of efficiency may 
project his personality upon the scene of trouble. By 
careful investigation he may determine that the quality 
standard should be enhanced; or, by estimating the cost 
as compared to final production, he may fittingly decide 
that the tolerances should be drawn finer than commer- 
cial custom allows. His sole aim must be to achieve bet- 
ter, and consequently more economical, results; and if he 
attains this end, with or without added primary cost, his 
labors are assuredly worth while. 


3 


Old Shafts as Forging Billets 

An interesting example of the re-use of heavy material 
is reported from the Pacific Coast, where the Union Iron 
Works, of San Francisco, is using sections of old wrought- 
iron steamer shafts as forging billets in the manufacture 
of cam shafts for the batteries used in crushing ore. 

The forging of these is done with a heavy steam ham- 
hammer; and this further reduction gives the material 
a dense, homogeneous structure desirable in this prod- 
uct, so that the re-forging serves a double purpose. Af- 
ter being reduced, the cam shafts are turned to size, be- 
ing of the same diameter throughout. Wrought iron, 
because of its toughness, resiliency and resistance to cor- 
rosion, is an ideal material for cam shafts, as they are 
not only subject to severe strains from the constant lift- 
ing and dropping of the heavy gravity stamps, but are 
continually spattered with water from the mortars. Many 
are also used in tropical or semi-tropical regions where 
the climate is extremely destructive of metal of any kind. 

How well wrought iron stands a hot, humid climate 
is shown by the columns and doors found in a good state 
of preservation among the ruins of India, where every- 
thing else has crumbled away. That country also boasts 
the famous pillar of Delhi, a wrought-iron column which 
has stood in the market place for nearly 1300 years. It 
shows practically no deterioration. 

It is perhaps worth noting that the shafts formerly 
used for steamers were of the pure puddled wrought iron, 
not the busheled product. 
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A System of “Substitutable” 
Design 


By Rupotex# L. Hanavt 


SY NOPSIS—The principle of this system is that the 
various elements of machine parts are so related that one 
element may be substituted for any other with a similar 
nominal size. For example, all bosses, regardless of 
where they are employed, are made a certain diameter 
for any certain nominal size. When suitably combined 
these elements give a series of standardized elementary 
and compound machine parts. This method supplies the 
draftsman with knowledge which enables him to design 
parts to fit on these bosses without any danger of inter- 
ference, thus saving time and producing better designs. 


* 

The prime object of this article, in sequence to the 
author’s article in the AMERICAN MACHINIST, Vol. 36, 
page 899, is again to call attention to the general neglect 
of proportion and lack of unity in the various machine- 
element standards of individual manufacturers, and to 
demonstrate how his work can be checked and systema- 
tized. The lack of system is apparent, should machine 
details which are built by reputable manufacturers in 
different sizes and usually carefully indexed and tabu- 
lated, be analyzed. 
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CHART A. A STANDARDIZED 


GRAPHICAL ANALYSIS OF 
HANDWHEEL 


A standardized handwheel, which is analyzed by Chart 
1, is the product of a prominent manufacturer. This 
handwheel is selected because it was found to be fairly 
well proportioned and because it possesses elements seem- 
ingly independent of each other. The center boss dimen- 
sions should be governed by its bore while the rim should 
be dimensioned for proper handling and neat appear- 
ance. On the other hand a large-sized shaft, which per- 
forms heavier duty than a light shaft, should have a 
larger size wheel diameter to give its operator a better 
leverage. 

These are the three points to be considered for a hand- 
wheel. The size of the bore of a handwheel should be 
looked upon as one of main dimension. For our analy- 
sis the outside diameter D of the handwheel is selected 


*Copyright Hill Publishing Co., 1914. 
+Mechanical engineer, Hanau Engineering Co., New York, 


and taken as abscissa. The other dimensions as ordinates 
in terms of D. Plotting down these dimensions we find 
a certain amount of relative proportion between the di- 
ameter (A) and length of the boss (C) and _ its 
offset (#) and certain bores (B). Sometimes, as 
many as three different-size bores are recorded for the 
same size boss. A little thought leads us to believe that 
a handwheel of a certain size was originally intended by 
the designer to have a certain boss for a certain bore, but 
in practice the manufacturer was called upon to vary the 
size of the bore for the same handwheel. The analysis 
even shows that bores were asked for which called for 
extra bosses, and these were entirely out of proportion to 
the others. No doubt before these particular handwheels 
were turned out the special attention and time of the de- 
signer, the pattern maker, the foundry man, the various 
shop men, the stock and other clerks were called upon. 
Not to mention the delay. to the customer who had to 
suffer accordingly. 


THe HANDWHEEL ANALYZED 


The thickness of the rim analyzed in curve F gradu- 
ally ascends in proportion to the outside diameter D to 
a maximum of 1% in. when PD is about 16 in. For sizes 
above 16 in., dimension # remains the same for quite 
apparent reasons. The curve @ is an analysis of the price 
for the unfinished castings as quoted by the manufac- 
turer. These quotations contain the weight of the cast- 
ing as a factor. The irregularity of the price curve be- 
comes evident for wheels from 10 to 14 inches diameter. 
l'o allow a wider range of bores for a certain size hand- 
wheel and yet preserve uniformity in assembling, the root 
of the spokes could be suitably designed to permit the in- 
terchangeability of bosses on the pattern. Dimensions 
for a handwheel set closely adhering to those discussed 
and yet showing even proportions, may be taken from the 
dotted curves, making an appropriate allowance. The 
differences in dimensions are mostly so slight that the 
adoption of system certainly would not have interfered 
with their practicability and would have resultetd in a 
more evenly proportioned set of handwheels. 

The specimen of the standardized handwheel here 
criticized is far above the average market standard prod- 
uct both in design and proportion. Upon analysis of any 
standard product on the market, especially the various 
drop-forge specialties, striking examples of faulty design 
and lack of system will become apparent. In fact, ex- 
cepting elements built to 8S. A. E. proportions, the dimen- 
sions of some products, even of our most prominent con- 
cerns, reveal such lack of uniformity or relative propor- 
tion of the dimensions that it is impossib.e to show any 
system at all. The application of system to standards 
widens the range of their use, is an important factor in 
shop economy and facilitates the designer’s work. This 
argument holds good for any part of machine building. 

A standard system should be applied to elementary 
parts, such as levers, yokes, crosses, handwheels and the 
like, so that they may be kept in stock. A system can 
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often be used to advantage for special working parts. 

After several years of experience in the practical appli- 
cation of standards in the building of special automatic 
machinery, the author feels safe in predicting that with 
the general application of systematic standards the effi- 
ciency of every branch of the machine-building industry 
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would be increased to an extent which cannot be foretold. 
The saving in time and cost also cannot be predicted, 
the methods of experimental-machine designing and 
manufacture will be revolutionized. Many “special” ma- 
chines will be built as we build “new” pumps, steam 
and gas engines, etc. Does not the conscientious designer 
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TAPER PINS 


FIG. 4. 
in big concerns often use connecting-rod, say type 1636B 
and bearing type 435F, etc., when he lays out a new 
design for a new machine? 


PRACTICABILITY OF THE SYSTEM 


The author has put together machines out of standard 
parts which should be purchasable from stock, shafts and 
rod cut to size, stock nuts and bolts and a few direct 
working parts which naturally had to be designed espe- 
cially. The frame without exception requires special at- 
tention. 
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The standards of the system discussed in the following 
remarks are designed for automatic and special machin- 
ery where stresses are low, motion being the principal 
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In this article we will endeavor to present revisions 
on the dimension of these elements which we have found 
necessary in their practical application to machine build- 
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ing. A wider range of uses and additional standard ele- 


duty of the parts. It can be readily seen, however, that 
similar systems of standards can be designed to suit any 
condition. 

The theory and method employed in the development 
of this system has been thoroughly expounded in the 
article previously published, to which the reader is re- 
ferred for a more thorough understanding of this subject. 


ments are presented. 
SHOULDERED STUDS 


A table of hexagonal-head studs, a chart of the various 
dimensions plotted, and also the formula, are shown in 
Fig. 1. The S. A. E. standard thread is used in place | 
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of the U. S. standard thread, which was found too 


coarse. 

It will be seen in the table that the various studs are 
designated by a part number. This figure indicates the 
type of the element and its nominal size. This is ele- 
ment type No. 1 and the nominal size is expressed in an 
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arbitrary unit, here yg in. For example a 5%-in. hexa- 
gonal head stud is part No. 110. The first digit indicates 
the type, the two digits on the right indicate ¥% in., the 
nominal size expressed in 16ths of an inch. 

The illustration, Fig. 2, is a table for round-head 
shouldered studs. ‘These are used for cam rollers and 
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lever ends where it is necessary that the head of the 
stud should not project. These studs have the same di- 
mensions as the hexagonal-head studs, Fig. 1, excepting 
that the head is round and slotted and the length of the 
body L, is shorter, to allow the head of the stud to set 
below the finish surface of the roller or lever end. 


COLLARS 


A table for collars, chart and formula is shown in 
Fig. 3. They are used for holding shafts or parts there- 
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FIG. 13. SPLIT BOSS FOR LEVER 


on in position and to prevent lateral motion. They are 
fastened by means of taper pins or setscrews when nec- 
essary, or if used as spacers, the pins or screws are 
omitted. In Fig. 4 is shown a table of standard taper 
pins. The nominal sizes of these do not refer to any 
dimension of the taper pin, but the diameter of the shaft 
for which it is intended. In the table it is stated whether 
the pins can be taken from commercial stock or must be 
cut to designated length. It is worthy of notice that 
commercial taper pins have been used and where neces- 
sary have been cut in length to conform to this system. 
Fig. 5 shows a table for cam rollers, a chart and for- 
mulas used for designing them. The diameter and depth 
of the counterbore D, will be found to fit the head 
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of the round-head stud. These same dimensions are used 
for the countersunk lever head. 


WASHERS 


The illustration, Fig. 6, shows a table of standard 
finished washers. It will be found that the outside di- 
ameter C, is smaller than the standard boss dimension C 
and larger than the cross-corner dimension of a stock 
nut. 

Vig. 7 shows a table for offset brackets, and a chart and 
formulas for designing them. These parts are used where 
it is necessary to run two shafts or rods, the centers of 
which are at right angles and offset a distance W,. The 
torque, if any, should be small and therefore negligible 
for a part of this kind. The boss C is the same di- 
ameter as any other boss of any element in the system 
of the same nominal size, and when the machine is as- 
sembled a neat appearance is presented, 

Fig. 8 shows a table of crosses which are used for uni- 
versal movement. The center lines of the bores are in 
the same plane and perpendicular to each other. 

A table of the pivot studs used with the crosses is 
shown in Fig. 9. The length L, is made long enough to 
have sufficient bearing and yet the ends will not inter- 
fere with a shaft or pin carried through the bore. The 
threaded part of these pins fits into the yoke ends. 

Fig. 10 shows a table with chart and formula for the 
wide yoke ends which are used with the crosses and off- 


set crosses. 
Rop ENpbs 


The illustration, Fig. 11, shows table, chart and for- 
mula for designing the standard rod end. The rod is 
screwed into the tapped end and properly locked by a 
locknut. If no adjusting is required it will often be suf- 
ficient to have a straight bore and the rod fastened by a 
pin. 

Fig. 12 shows a table of dimensions, a chart and for- 
mula for narrow yoke ends. It will be noticed that the 
dimension is made to fit the standard lever head. 
The dimension L, is identical with the length of the boss 
of the rod end (Fig. 11) in fact it is substituted for 
Fig. 11, where for some reason a rod end and lever end 
are fulcrumed on the same pin and a transmission of the 


movement is desired. The dimension JZ, was also 
found satisfactory for the depth of the throat of 
the yoke from the center line. This dimension al- 


lows for a sufficient angle (270 deg.), in which the lever 
may he moved, without interfering with the yoke. These 
restrictions being specified save the draftsman the ne- 
cessity of trying out each connection to see if enough 
clearance is allowed. The combination of standard parts 
will be dwelt upon later and will more clearly demon- 
strate the advantages of like dimensions and the advan- 
tages of this system of substitutable elements in ma- 
chine design. 

Fig. 13 shows a table of dimensions of levers with 
split bosses. This form of lever is used when it is de- 
sired to be clamped onto the shaft, and where setscrews 
or pins are undesirable. It will be noted that the drafts- 
man is given a permitted angle in which he may place the 
center lines of the web without interfering with the screw 
head or the slot. This saves the energy and time of the 


draftsman and at the same time insures accuracy. 
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Machining Reaction Castings 
for Panama Gates 
By E. R. Serrer 

For the locks of the Panama Canal at Gatun and 
Miraflores, about 4000 vanadium-steel reaction castings 
weighing between 114 and 2 tons each, were used. These 
castings were used at the extremities of the gates, which 
were made of structural steel and riveted to the castings. 

In the slot D, Fig. 1, which is 10 in. wide, a convex- 
faced tough steel shoe is fitted. This is ground on the 
curved face and works against a concave-faced shoe, set 
in the masonry, to prevent leakage around the gates. The 
method of machining these castings was rapid and em- 
bodied some features possibly interesting to mechanics 
not engaged in this class of work. 

The cutting tools were of high-speed steel and the 
cutting speed was 40 ft. per min., which, considering the 
toughness of the steel castings, was remarkably good. In 
fact, the strain on the machine was so severe that all 
gears and racks had to be replaced with steel ones. 

A year and a half was required to machine these cast- 
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Fig. 1 


ings, working night and day, except Sundays. The plan- 
ing work was divided between two planers, one doing the 
operation indicated by Fig. 1 and the other that indicated 
by Fig. 2. In each case two strings of castings were on 
the planer at the same time having been previously 
mounted on separate jigs on the floor plates. 

Cutting Down THE IDLE TIME OF THE PLANER 

Four planing jigs were made for each operation ; while 
two were on the planer the other two were on the floor 
plates having castings assembled. The planer platens 
had grooves planed in them to fit corresponding tongues 
on the jigs, so that in changing jigs the minimum amount 
of time was consumed. 

Referring to Fig. 1, A is the casting as it comes from 
tle foundry ; after having the finish size scribed on it from 
a template, it is placed on the jig D, adjusted for position 
by the setscrews shown, and clamped in place by the 
C-clamps C. Two tool heads were used in this operation, 
one for each string of castings. 

Fig. 2 shows the casting A in place to have the trough 
planed. The jig B is made to fit the groove machined 
in the first operation, and C-clamps fasten the two to- 
gether. In this operation six tools were used at the same 
time, three for each string of castings. The tools B and 
C cut with the platen running forward, and the tool A 
with the platen on the reverse stroke. 
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FACING THE ENDs 


Fig. 3 shows the casting in place to have the end faced. 

This was done on a 10-ft. boring mill and the castings 
were in pairs on a jig that had a boss to fit the center hole 
in the table for quick assembling. The proper length was 
gaged with a pin gage of 3¢-in. sq. tool steel hardened 
and the ends ground to \ in. diameter tapering back for 
1 in. to the stock size. 

Fig. 4 shows the special cross-slide with tool heads on 
each side. The same speed, 40 ft. per min., was maintained 
on both forward and reverse strokes and the string of 
castings was about 16 ft. Jong. 

In the shop where this work was done it was interest- 
ing to note that where the men worked in three shifts of 
eight hours each, there was decidedly less accomplished 
than when the shifts were changed to nine hours for the 
day and 14 hours for the night force; one explanation 
being that two men could agree, while three men could 
never agree. 

On the 14-hour shift the men were paid straight time 
for the first nine hours, and time and a half for the re- 
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maining five hours. There was no difficulty in getting 
men to work this way, attracted by the large pay envel- 
opes, in spite of the excessive hours. 

* 


Much trouble has been experienced in nickel plating die 
castings with the ordinary solution, due to black streaks ap- 
pearing in the deposit caused by local action of the ordinary 
solution upon the metal. The following formulas will give 
satisfactory results without the difficulties mentioned: Nickel 
sulphate, 10% oz.; potassium citrate, 7 oz.; ammonium chlo- 
ride, 10% oz.; water, 2% gal. To prepare this bath dissolve 
the nickel sulphate and ammonium chloride in half the 
amount of hot water prescribed; then dissolve the potassium 
chlorate in the balance of the water and mix thoroughly. 
The voltage should be 2% to 3 volts. This bath should al- 
ways be kept neutral to avoid black streaks. For this pur- 
pose pure caustic potash should be used dissolved in water 
and added to the bath so that the solution is neutral to the 
test of red or blue litmus paper. The following bath is 
used extensively in plating articles made from zinc and 
gives excellent results: Double nickel salts, 8 oz.; chloride, 
of sodium, 1 oz.; magnesium sulphate, 2 to 4 oz.; water, 1 
gal. To prepare the bath dissolve the nickel salts in half of 
the water at a temperature of 180 deg. F. and dissolve the 
other salts in the balance of cold water; then mix thor- 
oughly together. Use this solution cold, anodes of cast nickel 
should be used. The voltage should be 2% to 3% volts. The 
articles to be nickel plated .may be plated direct or pre- 
viously lightly coated in the copper or brass baths. The 
time of immersion in either of the nickel baths should be 
according to the thickness of deposit required, although 30 
min. gives a fairly good deposit in either case. These 
formulas are the result of the experience of the National 
Lead Co. 
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Repairs to Boilers by Oxyacetylene 
Welding--II 


By J. 


SYNOPSIS—In the article is shown the application of 
a patch to a boiler by means of autogenous welding and 
riveting; the advantages of appearance and lower cost 
of the method are discussed. The removal and replace- 
ment of tubes in boilers is a question of importance owing 
to the difficulty of providing safe ends. This method of 
welding has proved good and safe at a much lower cost. 
FE -9 

In a recent article the subject of oxyacetylene welding 
for boilers was discussed ; here some of the practical dem- 
onstrations are given. 

Continuing the line of argument of the former article, 





F. WHITEFORD* 


the reader to better appreciate the gains which can be 
obtained by such a process. 

The illustrations Figs. 2 and 3 show the application of 
a patch on the back head sheet at the corner of the mud 
ring, both by autogenous welding and by the old process 
of riveting. 

In addition to the increased cost of applying a patch by) 
the latter method, the liability of mud collecting on the 
rivet heads and causing the sheets to burn out more rap- 
idly, is very evident. The accumulation of mud in that 
particular portion of the water space and the necessity 
for avoiding such a condition is known. 
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Fie. 1. 





Fie. 2. 





AUTOGENOUS METHOD OF APPLYING 
PATCH . 
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such renewal on the average locomotive will involve an 
expenditure of appro=imately $1200 and hold the locomo- 
tive out of service for from three to six weeks, it is appar 
ent that much saving can be effected through the auto- 
genous welding process by an expenditure of not to exceed 
10 per cent. of the cost of renewal, as well as effecting a 
considerable reduction in the time out of service. 

The halftone, Fig. 1, illustrates the method of insert- 
ing a patch in the side sheet of a locomotive and enables 


*Consulting engineer, Suffern & Son, London, LE. C. 





In Fig. 4 may be seen four cracks which have been 
repaired by autogenous welding. 

In addition to the repairs shown, the building up of 
worn rivet and stay-bolt holes can also be accomplished, 
particularly where the action of the sheets has caused th: 
rivet holes to become oblong. 

In such work it is necessary to remove the additional 
rivets from 12 to 20 in. on either side of the weld to enable 
the sheet to have perfect freedom for expansion and con 


traction during the welding. 
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Aside from the repairs just mentioned, the welding 
process presents great possibilities in the application of 
locomotive fire tubes, in place of the usual method of 
rolling, expanding and beading. 

After the old tubes have been removed, the holes in the 
sheet should be cleaned in the regular manner to remove 
all rust and scale that may have accumulated. The holes 
should then be countersunk on the fire side of the back 
tube sheet to a depth of 14 in. with a countersinking tool 
whose cutting faces are at angles of 90 deg. to each other. 

This countersinking is for the purpose of giving the 
tube sufficient purchase on the sheet so that it will with- 
stand the stresses induced while the engine is in service. 
Welded tubes without this countersinking have been 
found to have insufficient strength for practical service. 

Fig. 5 shows the method of countersinking the sheet 
and also the tube in position preparatory to welding. 


ORDER IN Wuicu TusEs ARE WELDED 


Fig. 6 shows the order in which the various tubes are 
welded in order to secure the best results. The 11 tubes 
specially indicated are the first ones welded, after which 
the front end of these tubes is rolled in the front tube 
sheet in the usual manner. These tubes are so distributed 
over the sheet that it is firmly held in position during the 
subsequent welding. 

The welding of the balance of the tubes should follow 
along the lines 1 to 14, but every seeond tube only.should 
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oughly fused during the operation. Swedish iron is used 


as a filler. 


CoMPARISON OF WELDED AND EXPANDED TUBES 
Tubes welded in this manner parted under a tension of 
32,380 lb. without disturbing the weld as shown in Fig. 7, 
while the tube applied by rolling, expanding and beading, 
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Fie. 7%. Tuse Testep UNDER 
TENSION FOR WELD 


be welded, in order to avoid detrimental strains being set 
up in the adjacent material, both during and following 
the welding operation. After one-half of the tubes have 
been welded it is advisable to allow the heated metal to 
cool thoroughly before welding the remainder. 

Previous to the welding, each tube is expanded slightly 
into the sheet with a prosser, in order to hold it firmly in 
position for the welding operation. 

In welding, the flame is first applied at the lower part 
of the tube and the metal built up from the bottom of the 
countersink, as this method permits the metal to be thor- 


Fic. 8. Test or EXPANDED 
AND BEADED TUBE 


pulled out of the sheet under a tension of 25,540 lb., as 
shown in Fig. 8. 

Welded tubes crushed under a pressure of 34,000 Ib. 
without disturbing the weld, while tubes applied in the 
other manner were forced from the sheet under a pressure 
of 32,880 lb., as shown on the left in Fig. 9. 

The welding of tubes not only gives an increase of 25 
to 35 per cent. in holding capacity, but the thorough fus- 
ing of the metal surrounding the tube results in a more 
homogeneous mass at the junction of the tube and the 
sheet, which increases the resistance to deterioration from 
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the impingement of the flame. This is shown in Fig. 10, 
the one at the right being welded, the other expanded in. 

The successful application of locomotive fire tubes by 
means of the oxyacetylene flame opens an extensive field 
for economy in the maintenance of locomotives. 

The repairs to boilers constitute the major portion of 
the total locomotive maintenance expense and this indi- 
vidual item is steadily increasing with the increasing 
duty required of locomotives. 

Where locomotives are operated in bad water districts, 
the difficulties involved and the expense attached to the 
keeping of tubes, which have been applied by the usual 
method of rolling and expanding tight in the sheet, are 
familiar to all railroad operating officers. 

The continued working on flues in the round houses, in 
conjunction with the action of the flame eventually de- 
stroys the material and the tubes must be renewed for this 
reason. 

The removal and replacement of tubes, including the 
application of safe ends, is very expensive and the welding 
process will enable this expense to be practically elimin- 
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tubes by such a process, it is quite apparent that the 
gains to be made are sufficient to warrant thorough in- 
vestigation of the matter so that all objections can be 
overcome. 


.. 


The Progressive or the Ulti- 
mate Standard 
By Frepertck R. Hurron* 

At a recent meeting of an engineering society, one of 
its committees presented a report on certain proportions 
of parts to be used in the construction of machines, with 
a view to having such proportions become a recognized 
standard. 

The committee with a wise frankness in the recom- 
mendations, stated that it expected that the future would 
show progress in design and construction, and that when 
such progress should warrant it, the committee intended 
to modify the standard now urged, to conform to the new 
conditions. In the discussion of the report and its recom- 
mendations, someone raised the point that if the commit- 
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COMPARISON OF EXPANDED AND 
WELDED TUBEs 


Fig. 9. 


ated’ as®with the use of treated water in the boilers, the 
renewal of the tubes should not be necessary, except when 
a new.firebox or new tube sheet is applied. 

All ‘the expense incident to such work in the round- 
house and locomotive-repair shops will be avoided, while 
the elimination of tubes leaking in service will enable the 
fireboxes to last much longer, as the forcing of the boilers 
to overcome these losses will be discontinued. 


SOME OF THE SAVING OBTAINED BY WELDING 


A further substantial saving will be the reduction in 
the maintenance of firebrick arches, as the water thrown 
off by the leaky tubes causes them to crumble, while the 
damage to these arches by the roundhouse workmen en- 
gaged in tube repairs is quite extensive. 

The numerous delays and expenses incident to bringing 
a train to a terminal after the engine has “died” on the 
road due to tube leaks, will be avoided; this, in conjunc- 
tion with the reduction of fuel and water consumed by 
locomotives will permit substantial improvement in loco- 
motive performance and in the transportation expenses 
of the railroad. 

While there may be difficulties in the application of 


Fig. 10. Comparison SHOWING BETTER 


HoMOGENEOUS MAss 


tee was not sure in its own mind that the standard pro- 
posed was to be permanent, and stood for the final word 
in standard proportions, why ask for an action of accept- 
ance or concurrence in it? This question raised the whole 
larger issue of the ideal of standards in construction of 
manufactured articles and the wise attitudes as to the ac- 
ceptance of progressive standards, when the time may not 
be ripe to say that the last word has been said. 

~The discussion and this article use the word “standard” 
with a special meaning, to define an agreement to follow 
and use a set of sizes or proportions or arrangement of 
parts in a design or construction, when these parts are not 
susceptible of engineering or theoretical computation, but 
will be arranged by a sort of whim of the designer, who is 
not guided by any existing code in such matters. 

The standard is not intended to give recipes, or to elim- 
inate engineering responsibility; but when the calcula- 
tions have been made, and the concept in the mind is to 
be actually made in metal, then let the center distances 





*The author is a past-president of the American Society 
of Mechanical Engineers, and its honorary secretary; for 
many years professor of mechanical engineering at Columbia 
University in New York. and chairman of the Technical Com- 
mittee of the Automobile Club of America. 








be what the standards recommend for the bolts, and the 
forms such as will match up with the designs of others. 

The idea of a progressive or improving standard seems 
te be the more rational one, to make for progress and that 
at a more rapid rate. It means that the committee or 
other deliberative body which formulates the recom- 
mended standard holds the opinion at this time that the 
mark which it sets is better than a chaotic absence of uni- 
formity, and is a safe goal to aim at. There will be at 
the convenience of interchangeability for repair 
work; accessory manufacturers can count on the agree- 
ments and not on the divergencies of producers of the 
primary machines, and much time and loss be saved. 

But the standard must not be too firmly fixed to change 
when the time is ripe. It must be regarded as a progres- 
sive standard, to be followed until a better is found. Then 
the “peg” will be driven in at a point further ahead, and 
the industry will move forward on ‘the new and higher 
plane for another cycle. To wait before formulating any 
standard until the standard is so perfected that no change 
is to be expected in it, is to say that the industry is nearly 
dead on the one hand; or that its movement is so retarded 
that all live industries are moving past it at a higher rate 
To wait for the ultimate standard is a blunder 


least 


of speed. 
of policy. 

This argument carries with it a side light on the wis- 
dom of not “adopting” standards, but of accepting them 
as working hypotheses to be used until acceptance is 
sccured for another and better one. The accepted and 
used standard has all the value of an adopted one, and 
is not nearly so hard to be released from. Some of the 
best engineering societies hold this view of policy. 


Woodruff Key Data 
a eA 


The table gives some data regarding the subject of 
Woodruff keys, that should be of interest to the designer, 


SCRIBNER 


\t---€ --—> 0 + 0.0! Overall Length ae 
| in Hub ...— 
—~ typeof 
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Shaft Dia. Std. Keys DimensionO Shaft Dia. Std. Keys 
i 1 0.3406 ly 14-17-20 1.5385 
| l 0.4037 1} 15-18-21-24 1.6145 
2, 2-4 0.4794 Ly 15-18-21-24 1.6774 
, 2-4 0.5427 1} 15-18-21-24 1.7403 
* 3-5 0.6181 iT 18-21-24 1.8032 
; 3-5 0.6812 1 18-21-24 1.8660 
H 3-5-7 0.7443 1 23-25 1.9552 
1 3-5-7 0.8073 lj 23-25 2.0181 
1} 6-8 0.8831 1H 23-25 2.0811 
i 6-8-10 0.9460 2 23-25 2.1440 
+4 6-8-10 1.0091 2 25 2 2069 
1 9-11-13 1.0849 2} 25 2.2697 
ly 9-11-13-16 1.1479 24 25 2.3326 
1} 9-11-13-16 1.2109 2} 25 2.3914 
ly 11-13-16 1.2738 24 25 2.4582 
1} 12-14-17 1.3497 2? 25 2.5209 
1 12-14-17 1.4127 2% 25 2.5837 
1} 14-17-20 1.4756 2} 25 2.6465 
Key A B Cc D Key A B Cc D 
1 } rs ei 14 I i 1 ts 
2 , is & 15 1 i 1 ts 
3 ; a 16 1} a 1} & 
4 Pe vs 17 1} "3 1} ti 
5 : ts 18 1} i 1} ei 
6 b ts 19 
7 { is 20 1} v3 if & 
8 ts ts 21 1} i 1 a 
9g a ts 22 
10 bh ty 23 1 fs 1} 
il * oy 24 i F % 
12 a3 i ts 25 1 Ys 1 ws 
13 1 i l % 
WOODRUFF KEY DATA 


AMERICAN MACHINIST 


Dimension O 





Vol. 40, No. 9 


whether he be engaged in the automobile line, machine- 
tool line or only has a machine to design occasionally. 

In the automobile industry, use is made of Woodruff 
keys of several different types, in addition to the stand- 
ard carbon-steel key, as follows: 

NICKEL STEEL, HEAT-TREATED 


Thickness with soft shaft, standard. 
Thickness with hardened shaft, standard — 0.000 to 0.003 in. 


When ordering for soft or hardened shafts, order: as 
follows: 
For soft shaft No. — Woodruff standard nickel-steel key, 


heat-treated. 
For hardened shaft No. — Woodruff nickel-steel key, heat- 


treated. 
STANDARD CARBON-STEEL KEYS 


Thickness with soft shaft, standard. 
Thickness with hardened shaft, standard — 0.000 to 0.003 in. 
When ordering for soft or hardened shafts, order as 


follows: 
For soft shaft No. — Woodruff standard carbon-steel key. 
For hardened shaft No. — Woodruff carbon-steel key. 


CASE-HARDENED KEYS 


Thickness with soft shaft, standard. 
Thickness with hardened shaft, standard — 0.000 to 0.003 in. 
When ordering for soft or hardened shafts, order as 


follows: 
For soft shaft No. 
key. 
For 
The table gives information as to the size of key which 
it is found desirable to use in shafts of different diame- 
ters, the detail sizes of the keys and the measurement 
over the shaft and the assembled key. With the latter 
dimension it is easily possible for the designer to specify 
the sizes of hubs, so that they will be strong enough for 
the duty they have to perform. 
A Shaft-Holding Fixture 


By ErHan VIALL 


The fixture shown in the illustration is used in the 
shop of the R. K. LeBlond Machine Tool Co., Cincin- 
nati, Ohio, for holding overarms while milling the spline. 
Two of the fixtures are used, one at each end of the work. 

This type of holding fixture is adaptable for many 


— Woodruff standard case-hardened 


hardened shaft No. — Woodruff case-hardened key. 











A Suart-Houpine FIxture 


milling jobs. The body is of cast iron, with a V in the 
middle, for the shaft-to rest in. Shoulders on each side 
provide rests for the outer ends of the clamping straps. 
Capscrews are used to tighten the clamps, and springs 
are placed on these under the straps to raise them as the 
screws are loosened. For accurate duplicate work these 
form an unusually convenient method of clamping. 
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Machining Large Parts of Printing 
Presses 


By Rospert MAwson 


SYNOPSIS—The boring of press side frames is shown; 
two cases where graduations on the machines are used 
to obtain the dimensions for boring the holes, in the third 
case a jig is used to guide the boring tools. A method 
of machining a half bearing, the edges of the lower being 
accurately ground to be used as locating surfaces, the 
bushing being held in a special fixture and the boring 
and facing operations being performed complete. They 
are afterward turned, being held on an arbor located by 
the finished ends. A triple-thread-cutting method on the 
lathe, the tools being spaced to enable the three threads 
to be cut at once. A cam-cutting attachment fitted to a 
milling machine which enables various-shaped cams to 
be accurately machined with only slight changes in the 
device. 
wR 

The boring of the bearing holes in the press side frames 
at the Hoe plant is an important operation. The holes 
must be in line and a correct distance from each other, 
otherwise the rollers will not produce the desired pressure 
and the gears will be noisy when the machine is in opera- 
tion. Fig. 1 shows the operation of boring the bearings 
on a pair of large press side frames. The castings A are 
placed against the outboard support and rest upon the 
table B. They are then securely clamped together and 
aiso fastened to the support and table to resist the cutting 
stresses. It will be noticed that the various bronze bear- 
ings are in position before the frames are placed onto the 
boring machine. The boring operations are performed 
with the bar C, in which is fitted the cutter set to the 
correct size of the hole desired to be bored. The machine 
used for this operation is a Niles. The method of boring 
a pair of frames at one setting insures the holes being 
opposite when set up; the correct distances apart are 


the vertical column as shown. The various dimensions 
are obtained from graduated scales on the machines in a 
manner similar to the operation described for Fig. 1. 











Fic. 1. Bortna Press Sipe Frame 








Fie. 2. Bortne Fotper Sipe FrRAMEs 


obtained from the horizontally and vertically graduated 
scales with which the machine is fitted. 


Bortne Fouper Sipe FRAMES 


The operation of boring a folder side frame is shown 
in Fig. 2. The casting is held on the table and against 





Fie. 3. Bortnc SmAatt Press Frames 


Fig. 3 shows the operation of boring a pair of small 
press side frames. The castings are fastened onto the 
table and against the upright column as shown. Jacks 
and supports are placed at suitable places to hold the 
castings securely during the boring operation. The bor- 
ing of these frames is different from that already illus- 
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trated, being performed with a jig. This is located on 
the finished pads of the casting A, and when the two 
frame castings are placed in line and fastened, the holes 


may be bored in both, the bar being guided by the jig 
bushings. The boring of these side frames is performed 


in a Rochester boring machine. The bushings in the jig 
are made of such length that the tools are so guided as to 
enable the holes in both frame castings to be bored in line 
with each other. 


MACHINING CyYLINDER-Box BusHINGs 
The machining of cylinder-box bushings is shown in 


yr. 4. The bushings are made in halves and are ground 


= 


Fi 
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-fitted with a cone shouldered bushing at the lower end, 


and a washer J at the upper end, also made with a cone 
surface. The two half bushings are held together on the 
arbor by fitting into these two coned surfaces, the neces- 
sary end pressure being supplied by the two nuts K. 
‘The arbor is then run in the lathe and the outside of the 
bushings turned to size. 

Fig. 5 shows the operation of cutting triple lead worms, 
The blanks A are placed on the arbor, six at once, and 
held against a shoulder with the nut as shown. The out- 
side diameter of the worm is 3 in., and there is a 1%-in. 
triple-lead thread. The roughing cut is made with the 
turning tool B. This is made with three tools spaced 54 
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Fig. 4. MAcHINING CYLINDER BUSHINGS 


Fic. 5. Currinec Tripte Leap Worms 











Fie. 6. Cam-Cutrtineg ATTACHMENT—FRONT 

on two sides A to a predetermined width. The castings 
are located in the fixture by setting them against 
the surfaces B. They also rest upon the supports C, 
hold them securely. The hinge strap D is then 
swung over. This is fitted with two V-supports £, sim- 
ilar to those in the lower part of the fixture, and locates 
the upper half bushing central with the lower half bush- 
The boring bar F is fitted with roughing and fin- 
ishing two point cutters. As the saddle carrying the 
bushings and fixture travels over the bar the hole is rough- 
and finished-bored accordingly. One end of the bushing is 
other chamfered as shown at G, with 
For the second oper- 


which 


ing. 


then faced and the 
tools also carried in the boring bar. 


ation the bushings are placed on the arbor H, which is 


Fig. 7. Cam-Cutting ATTACHMENT—REAR 

and with the lathe geared up for a 1%-in. 
lead, the triple thread is cut. The finished cut is made 
with the tool C. This is a single tocol and necessitates 
three separate operations. The tool is run down one 
thread, which is turned to size, and lathe is then revolved 
to give the worm a 5 lead and the second thread is 
and so on for the third thread. The gage D is 
testing the thread. 


in. apart; 


finished, 
used for 


A Cam-CuTTiInG ATTACHMENT 


An attachment for cutting small cams, fitted to a 
miller, is shown in Fig. 6. The motion for the cam blank 
is obtained by a chain which runs from the table-driving 
shaft to the sprocket wheel A. The motion is transmitted 
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by a shaft to the worm B. This is engaged with a worm- 
wheel C mounted on a shaft on the other end of which 
is fastened the former plate D. The fixture FZ is held by 
a weight suspended by a chain which runs over a bracket 
fastened to the machine table so that the cam former is 
in contact with the follower roller F, the center line of 
which is a parallel to the cutter G. 

The cam H to be machined is fastened to the opposite 
side of the fixture which holds the former plate. As the 
cutter C revolves the cam and former plate are fed in 
toward the cutter by the worm, driven from the sprocket 
wheel as explained, and the cam is machined. As the 
roller follows the contour of the former plate and is in 
line and parallel to the milling cutter a duplicate shape 
is machined on the cam H. One of the machined cams J 


is shown on the machine table. 
CamM-CuTTInG ATTACHMENT 

Fig. 7 shows a rear view of the cam-cutting attachment. 

The chain A is the means used for driving the cam to be 

machined, as explained. A strong tension spring B is 

fitted to the fixture, and as there is a suspended weight as 
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Table of Squares of Inches and 
ractions 
By P. P. Fenavx 

The accompanying table of squares of inches and frac- 
tions from 15 to 6#4 in. I computed, to facilitate check- 
ing work on jigs and fixtures. Frequently, the drawings 
of the parts give dimensions in polar codrdinates or 
radially, while the convenience of the toolmaker requires 
dimensions given to two axes, 

You will notice that the squares are given to six deci- 
mals, so as to obtain exact thousandths of an inch when 
taking the square root. The table is made to conform in 
size to the “AmerICAN Macuinist’s Handbook,” in 
which I pasted the original of the blueprint. 

For the convenience of those who would extend the 
table, I give below a method which requires only additions 
to obtain rapidly any square in a tabulated form. 

Referring to the table, we find that the squares of 

: : 

% = 1.128906 ais 
2% = 4.253906 ot 
3% = 9.378906 6; = 36.753906 


This enables the cam surface to be machined 


16. 503906 
25. 628906 


the roller. 


























Fic. 8. BroacuinG CoRNERS OF CHASER 


shown in Fig. 6, the former plate is held in contact with 
It may be noticed that the last three figures are always 
without vibration and a smooth surface is obtained. One 
of the cams being machined may be seen at C. 


BROACHING THE CHASERS 


The method of broaching the corners of a chaser is 
shown in Fig. 8. The piece is located by resting on a 
finished pad A and an adjustable stop B. It is forced 
down by a handwheel C, which operates a V-block to 
locate the corner of the chaser. A screw DP is also used 
in hoiding the part being broached. The broach F is 
guided through a slot in the fixture at F to enable a 
smooth cut to be taken. This method of machining the 
chasers insures the corners being square and at right 
angles to the outside, which it will be realized is an im- 
portant factor. 

Fig. 9 shows a testing machine testing the accuracy of 
a pair of bevel gears. This machine was made by the 
Gleason Co., and has graduated scales on the slides A and 
the handwheels B are also graduated. When testing a 
pair of gears, it is thus easily determined how much the 
gear centers may be out, the slides A showing what 


should be these centers and any variation from them, 


either plus or minus, is ascertained from the graduations 
on the handwheels. 





Fie. 9. Trestinc Breve. GEARS 
SQUARES 
1 2 3 4 5 6 
»d 1.063476 4.125976 9.188476 16.250976 25.313476 36.375976 
is 1.128906 4.253906 9.378906 16.503906 5.628906 36,753906 
3 1.196289 4.383789 9.571289 16.758789 25.946289 37.133789 
‘ 1.265625 4.515625 9.765625 17.015625 26.265625 37.515625 
el 1.336914 4.649414 9.961914 17.274414 26.586914 37.899414 
Ye 1.410156 4.785156 10.160156 17.535156 26.910156 38.285156 
s3 1.485351 4.922851 10.360351 17.797851 27.253351 38.672851 
F 1.5625 5.0625 10. 5625 18.0625 27 . 5625 39.0625 
1.641601 5.204101 10.766601 18.329101 27.891601 39.454101 
ft 1.722656 5.347656 10.972656 18.597656 28.222656 39.847656 
1.805664 5.493164 11.180664 18.868164 28.555664 40.243164 
i 1.890625 5.640625 11.390625 19.140625 28.890625 40.640625 
$ 1.977539 5.790039 11.602539 19.415039 29.227539 41.040039 
2.066406 5.941406 11.816406 19.691406 29.566406 41.441406 
ff 2.157226 6.094726 12.032226 19.969726 20.907226 41.844726 
2.250 6.250 12.250 20. 250 30. 250 42.250 
ij 2.344726 6.407226 12.469726 20.532226 30.594726 42.657226 
* 2.441406 6.566406 12.691406 20.816406 30.941406 43.066406 
; 2.540039 6.727539 12.915039 21.102539 31.290039 43.477539 
2.640625 6.890625 13.140625 21.390625 31.640625 43.890625 
; 2.743164 7.055664 13.368164 21.680664 31.993164 44.305664 
i 2.847656 7.222656 13.597656 21.972656 32.347656 44.722656 
2.954101 7.391601 13.829101 22.266601 32.704101 45.141601 
3.0625 7.5625 14.0625 22. 5625 33.0625 45.5625 
q 3.172851 7.735531 14.297851 22.860351 33.422851 45.985351 
2 3.285156 7.910156 14.535156 23.535156 33.785156 46.410156 
; 3.399414 8.086914 14.774414 23.461914 34.149414 46.835914 
3.515625 8.265625 15.015625 23.765625 34.515625 47. 265625 
4 3.633789 8.446289 15.258789 24.071289 34.883789 7.606289 
i 3.759906 8.628906 15.503906 24.378906 35.253906 48. 128906 
3.875976 8.813476 15.750976 24.688476 35.6259076 48.563476 





TABLE OF SQUARES OF INCHES AND FRACTIONS 
the same and that the three preceding ones are successive 
eighths plus 0.003; the whole number is the square of 
the first figure. 
We can, therefore, write the following squares: 


7s = 49 878906 1iA = 122.378906 
84 = 65.003906 124 = 145. 503906 
Or, = 82.128906 134 = 170. 628906 
104 = 101. 253906 14% = 197.753906 
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Being careful to add a unit to the whole number every 
time the eycle of decimals repeats itself, for instance for 
the square of 8g in. 

As the proof, we can apply (a + 6)? 
b?; taking 


=a? + 2ab + 


1, = 10 +1,, = 10? + 1,42 +2 X 10 X 1,4 = 100 
2 ~ - 
+ 1.128906 + 2 IY _ 101.128906 + 7 
) 


= 101.128906 + 21.250 = 122.378906 


This method is useful when an isolated square is required. 


The Widening Field for the 
Keyseater 


By C. A. TUPPER 

In line with the growing importance attached to the 
shaper, both as a manufacturing tool and for ordinary 
shop use, is the increasing use of the’ keyseater for a 
great variety of operations, which are exemplified in al- 
most every branch of machine industry. 

The use of the tools is not merely confined to ordinary 
kevseating. It has been adapted to numerous slotting 
operations, some of which are complicated to a consider- 
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slots, 3g in. wide, in a steel plug through which the gear- 
shifting lever of an automobile passes. 

Fig. 3 shows the method used in the same plant with a 
keyseater for cutting slots in drilling-machine columns 
and other similar work. Formerly, this work was per- 
formed on a planer. It required an expensive holding 
fixture and took more time than was warranted. Hence 
the adaptation of the keyseater proved economical. 

The same type of machine has been applied to the 
manufacture of chucks, being used for squaring out the 
ends of slots in the bodies of combination chucks where 
the slots do not pass through to the outer rim. A miller 
is used for cutting out the slots, but this leaves the end 
of each slot rounded; and it was formerly the practice 
to square them by hand filing. To adapt the kevseater 
to the work a special fixture was constructed on which 
the chuck bodies could be mounted and indexed quickly 
to position after each operation. The slots were then 
rapidly and accurately finished. 


& 
Co., in dealing with the subject of 
electroplating zinc-alloy die castings, make the following 
suggestions as to cleansing and polishing. Die castings 
that are to have a polished surface should be cut down with 
the usual buff wheels and tripoli composition. The finish- 
ing should be accomplished with white compositions of 
Vienna lime. After the articles have been polished the. ex- 
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Fie. 2. CuTrine 
GEAR SHIFTER 


Fic. 1. Macutnr ARRANGED FOR 
ORDINARY IKCEYSEATING 


able extent by the positions in which they have to be per- 
formed. 

The illustration, Fig. 1, shows the regular arrangement 
of a keyseater as used in the works of the W. P. Davis 
Machine Co., at Rochester, N. Y. With this the principle 
employed is that of a broach which is fed into the work 
The 
broach is held in position by means of a bushing which 
fits the bore of the piece to be slotted and a suitable feed 
stop limits the depth of cut. Hence, in operation the 
machine, the piece to be worked on is placed over the 


by means of a plunger located in the feeding arm. 


bushing, bringing the feeding arm in a position where it 
rests on the top of the hub and is clamped there by an 
eccentric lever. 


Fig. 2 shows a keyseater arranged for cutting elongated 


SLoTs IN 
SLEEVE 


Reapy ror CutTtine SLots IN 
Dritt-Press CoLuMN 


Fie. 3. 


material should be removed by the aid of 
and afterward dried out in maple saw- 
dust. If the benzine or gasoline is dispensed with then hot 
alkaline solutions should be ‘used for cleansing. The strong 
alkalies of caustic soda or potassium should never be used 
in cleansing zinc, as they have a reducing action upon the 
metal and produce oxides; thus destroying the polished sur- 


cess of polishing 
benzine or gasoline 


face. The cleaner should be maintained at a temperature 
of 160 to 180 deg. F. Soda ash may also be used for the 
purpose. In such an event one pound of the material and 


quarter of an ounce of cyanide of potassium should be used 
per gallon of water. The article should remain in the 
cleansing bath for.a few minutes and then the excess of the 
polishing material brushed away, using a painter’s oval 
sash brush for the purpose. The rubber-set variety is the 
most economical. After cleansing immerse in clean, cold wa- 
ter and then into a cyanide dip. This dip should consist of 
6 oz. of cyanide of potassium or sodium to each gallon 
of water and should be used cold. After re-washing the 
articles in clean, cold water they are ready for the plating 
bath. 
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SYNOPSIS—A sequence of operations for accurately 
machining a connecting-rod of conventional form is given. 
The first operation and fixture is the testing to see that 
the forging is straight enough to allow of the various ma- 
chining operations. A circular jig, which enables a per- 
petual drilling of the rods to be accomplished and milling 
fixtures on which the rods are placed at an angle, thus 
allowing the travel of the cutters to be reduced to a mini- 
mum, are shown. 





® 

Few automobile owners understand the vast 
cf machining operations that is necessary to produce the 
parts of an automobile accurately, and with interchange- 
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FIG.2 TESTING FIXTURE 





FIG.4 FINISHED CONNECTING ROD 











FIG. 3. MILLING FIXTURE WRIST BARS 


ability. Some idea of the importance of accuracy, inter- 
changeability, and quick production, which means smaller 
cost of production, will be gathered from the accompany- 
ing article. 

The connecting-rods are drop-steel forgings of H-sec- 
tion, and the caps are a separate forged piece from the 
rod. The small end of the rod has a pressed-in bronze 
bushing bearing for the piston pin. The large end, which 
is the crankshaft end, is a babbitt-lined bearing. The 


habbitt is cast into the rod and cap separately as will be 
shown later. 

Fig. 1 shows a finished connecting-rod, and the fol- 
lowing is a list of the operations for its successful produc- 
tion. 

Operation 1. Test the small end of the rod for square- 
ness with the center stem; this will be the locating point 
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Tools for an Automobile Engine 
' Connecting-Rod--] 


ae A 


GEORGE 


in the first machining operation. After testing, straighten 
in the smithy, if necessary, on the fixture, Fig. 2. 

Operation 2. Straddle-mill the sides of the smal! end 
boss, locating from the stem of the rod, 16 at one setting 
on the fixture, Fig. 3. 

Operation 3. Drill small-end boss, six at one setting 
in the jig, Fig. 4. 

Operation 4. Test large end for squareness with small 
end and straighten if necessary in the vise on the fixture, 
Fig. 5. 

Operation 5. Straddle-mill the sides of the large end, 
eight at one setting, locating by the hole in the small 
end boss and the large-end bolt boss on the fixture, Fig. 6. 
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FIG.5. TESTING FIXTURE 


Operation 6. Straddle-mill—form and machine white- 
metal slots 16 at one setting, locating by the hole in 
small end and the sides of the large end on the fixture, 
Fig. 7. 

Operation 7. 
two at one setting, locating by the hole in the small end 


Drill and ream the large-end bolt holes 


and large end on the jig, Fig. 8. 

Operation 8. Mill the shoulders on the fixture, Fig. 9, 
eight at one setting. 

Operation 9. Fit the small-end bushing. 

Operation 10. Drill and countersink the oil hole in the 
small end and cut the oil groove. 

Operation 11. Form radius on connecting-rod, large 
end, with the cap on the fixture, Fig. 10. 

Operation 12. Babbitt, or white-metaling fixture. 
ture, Fig. 11. 


Fix- 
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Operation 13. Lap joint face of large end. 

Operation 14. Drill oil holes in the jig and cut the oil 
grooves. Fig. 12. 

Operation 15. Fit the connecting-rod cap. 

Operation 16. Hand ream, face the radius and burnish 
in the fixture, Fig. 13. 

Operations for the connecting-rod cap are as follows: 

Operation 1. Straddle-mill the sides, eight at one set- 
ting on the fixture, Fig. 14. 

Operation 2. Straddle-mill—form and machine white- 
metal slots 16 at one setting on the fixture, Fig. 15. 

Operation 3. Drill and ream bolt holes and face for 
nuts on the jig, Fig. 16. 

Operation 4. Babbitt on the fixture, Fig. 11. 

Operation 5. Lap joint face. 

It will be seen that some of the operations on the cap 
are performed with the rod and cap bolted together. 


AND OPERATION OF JIGS AND 
FIXTURES 


THE CONSTRUCTION 

The fixture Fig. 2 is a rough gaging fixture for the first 
operation. Owing to the ends of the connecting-rod be- 
coming slightly twisted in relation to each other, and to 
the stem, in cooling after forging, this operation is usually 
The fixture consists of a cast-iron base A out 
Two lugs 


necessary. 
of which are formed the necessary projections. 


A, carry a steel bushing B into which the scribing plug 
( works. The lug D has two machined pieces D, on 


which the rod is placed. A strap F& has also two pieces 
formed F’; this strap is operated by a thumbscrew G@ and 
is held from revolving by the pin H. In the first milling 
operation, the rods are located from the center stem, there- 
fore it will be seen that the small-end boss must have a 
good alignment with the stem before this is done. 

Before testing, the rods are chalked on both ends of the 
small-end boss. They are then held securely in the fixture 
on the pieces D, by the strap F on the pieces F. By 
bringing the scribing plug C' into operation any uneven- 
ness in the boss will immediately be detected without 
trouble. After scribing the one side of the boss the plug 
(' is put into the other steel bushing B and the other side 
scribed. The rod is then taken out of the fixture and 
straightened according to the scribed marks that show 
on the boss. After this process the rods are put into the 
fixture Fig. 3 for straddle milling the sides of the small- 
end boss, locating from the stem of the rod. 

The fixture is a cast-iron structure A, which has two 
machined. top rails A, and A,. These form a resting 
place for the rods before they are finally secured in ppsi- 
The machine pieces A are the locating points for 
A section of those projecting pieces, with the 
method of locating, is shown at B. It will be seen that 
the rods are set on the fixture in pairs. This means a 
saving of time on the operation, the operator is able to 
unload and reload while the machine is in motion. The 
rods are held securely on the projecting pieces A, by the 
steel straps C and the nuts (,. The studs D are screwed 
to their full length; a key prevents them from turning 
when the nuts are being tightened up. Note should be 
taken of the arrangement of the rods on the fixture, which 
eliminates much unnecessary cutting of wind occurring 


tion. 
the rods. 


if they were set in any other way. 
A gage E, cold-rolled and 
ground in position, which insures the accuracy of the 


made of steel hardened 


cutters, is screwed and doweled in position on the one 
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end of the fixture. The two outside cutters F are of the 
ordinary gang-milling type, with the teeth cut spirally, 
right- and left-hand. This allows of the cutting pressure 
being always transferred to the center of the fixture. The 
center cutter G is of the interlocking type so that the 
thickness may be easily adjusted after grinding the teeth. 
The cutters are all keyed to the machine arbor by steel 
round keys with spacing collars between them. The fix- 
ture is held securely to the table of the machine by bolts 
which are located by two keys that fit into the slots of the 
machine table and keyways set at each end. 


Jig FoR SMALL Boss 


The next operation on the rods is drilling the small- 
end bosses, six at one setting in the jig, Fig. 4. This is 
arranged for a multiple-spindle drilling operation, on a 
12-spindle machine where there are six drills and six 
reamers. 

The fixture is made up of a cast-iron base plate A. A 
cold-rolled steel plate B carries the bushings C. This is 
held securely in position by the steel pillar D, which has 
two small-diameter ends and two screwed ends. This pil- 
lar is kept from turning by a key and locked securely in 
the plate by the nut and washer F. The bushing plate is 
held securely in location with the bottom plate by the key 
G and the nut and washer //. The drill bushings J are 
of the conical-ended type. These bushings have a knurled 
head and pressure is applied by means of a wrench, which 
works on two flats J. The bushings KX act as guides for 
the pilot of the reamer ZL and are also a hardened and 
ground steel face on which to locate the rods. 

The operation of the jig is simple, the rods are put 
in position as illustrated, and the bushings screwed firmly 
down. The conical end of the bushing locates the hole 
with the boss of the rod. The knurled screws M are then 
screwed up to the stem of the rod to touch the web, the 
straps \V are then slipped in position, and by adjusting 
the wing-nuts O the stem of the rod is held securely with 
no possible chance of the rod moving when the drills are 
operating. The bushing hole is the exact reamered size 
of the finished hole in the rod. 

The drills are first put through the rod and the jig is 
then moved along the machine table and the six reamers 
brought into operation. This method saves the use of 
slip bushings of two sizes, one for the drill and one for 
the reamer. It will be clearly seen the holes will be true 
because the reamers pilot in the bushings A with no pos- 
sibility of running out of truth. 

As the large end has not been tested in relation to the 
small end, the next operation is to test it on fixture Fig. 4. 
This fixture consists of a cast-iron base plate A. A hard- 
ened-steel ground plug B is made to suit the diameter of 
the small-end hole. The connecting-rod is slipped onto 
this and is held down to its face by the wing-nut C and 
washer D. The rod is then positioned by the two pins £, 
which are slightly flattened off to suit the rough forgings 
with a little clearance. The bosses of the rod are the 
most important gaging point in this operation. The gage 
hiock G is then brought into operation. This is a cast- 
iron machined base block H with a hardened-steel plate 
riveted into the block. The illustration shows the method 
of gaging with the block. After the one side boss has been 
tested for accuracy the block @ is tried on the other boss 
for alignment. The machined piece A keeps the block in 
alignment with the bosses L. 
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Fixture For StTrappLe-MILLING SIDES 


The next operation is straddle-milling the sides of the 
large end on the fixture Fig. 6. The construction of the 
fixture is as follows: The main part of the fixture A is 
of cast iron, with the necessary parts, the slots and key- 
ways machined, and the keys are shown for fastening to 
the machine table. The rods are set at such an angle as 
to eliminate the cutting of unnecessary wind, and also 
te afford the best possible means of clamping without dis- 
tortion. It will be seen the fixture takes eight rods 
clamped in pairs. Six steel castings B are screwed and 
doweled to the main casting A. These are so formed that 
they not only act as a clamping arrangement for the rod, 
but locate it as well. 
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FIG.7.MILLING FOR BABBITT BEARING 


There is a machined vee C into which one boss of the 
rod drops, and thumb-screws J) hold the rod securely 
in the vees. A steel plate # out of which are formed the 
vees to accommodate the end rods, is screwed and dow- 
eled in position. Another hardened and ground steel 
plate F forms the necessary gage to which the cutters are 


set, as well as a bracket for the clamping screws. This 
is also screwed and doweled in position. Hardened- 
steel and ground plugs G, with the aid of the wing- 


nuts and washers H, locate the small end with relation 
to the large end. The steel clamps J, with the ad- 
justing screws K, afford the final means of clamping 
tlie rods. To operate the fixture, the rods, after being 
tested on the fixture, Fig. 5, are put onto the plugs @ 
and put into place in the vees C and held by the screws 
D. The wing-nuts and washers H are afterward screwed 
in position on the small end of the rod. After these 


have been adjusted the back screw A is brought into 
connection with the 


center web of the rod. This must 
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just touch the rod without undue pressure. The steel 
clamps J are then put in position and secured by means 
of the nuts and washers 1 and M. Note should be taken 
of the studs on which these nuts operate; they not only 
form the studs for the nuts, but also clamp the steel 
brackets B firmly in position. 

The steel clamps J have studs or pins N for getting 
down to the web of the rod and the pins M act as a sup- 
port for the clamps. The cutters P are of the ordinary 
gang-milling type, with the teeth cut right- and left-hand 
spirally. These cutters are spaced by the steel collars ( 
and are secured to the machine arbor Ff by steel keys 8. 


Stor STRADDLE-MILLING FIXTURE 


The next operation is straddle-milling the slots for the 
babbitt bearings, 16 at one setting. The rods are located 
by the hole in the small-end boss and the sides of the 
large end on the fixture Fig. 7. 

The main body of the fixture A consists of a casting o' 
cast iron. The operation is for a heavy-duty machine, so 
the fixture has been provided with four holding-down 
places and also has to be of substantial construction. A 
support for the steel pieces B and a position for locating 
them with the casting, is obtained with a tongue as shown. 
To facilitate the machining of the pieces B they are made 
separately with a slot cut in each to suit the tongue in 
the casting. The steel pieces are held securely by fillister- 
head screws. ‘T'wo steel plates C and PD) are screwed and 
doweled at each end to locate the four end rods. The 
steel plate D also forms a gage for the cutters to be set to. 
Kach rod is located vertically by a floating vee £. As will 
be seen, these vees slide between two steel bars # and in 
the slots provided in the steel pieces B and the plates C 
and D. A section of the vees and the method of fitting 
are shown in the section. The clamping of the rods is 
done in pairs. The straps @ are steel forgings, on to the 
ends of which are screwed the cross-levers 17. The bot- 
tom of the straps is supported by turned steel pins / 
screwed into the body of the casting. 

The pressure on the clamps is effected through the rods 


A’, which have a head at one end and are screwed at the 
other. The hand levers L serve to tighten up the clamps. 


The rods are prevented from turning by the key M, which 
slides in a suitable slot in the casting. Hardened-stee! 
ground bars N with knurled handles take care of the 
location of the rod, from the small end. These bars are 
threaded at one end, so as to accommodate the knurled- 
handled nut 0. A collar portion prevents any upward 
movement of the rod. 


OPERATING THE FIXTURE 

The fixture is simple in operation. Eight connecting- 
rods are put on to the bar V, and the nut O is screwed on 
just sufficiently to prevent the connecting-rods from com- 
The operator then slips the bar with the connect- 
ing-rods on into place in the slots P in the casting. He 
then swings all the rods up in their respective places. The 
clamping levers which are in a downward position are 
turned into place, a slight twist of the hand lever L 
will hold them. The knurled nut O is afterward screwed 
tightly in place. The hand levers are then given pres- 
sure, which secures the fixture ready for milling. 

To eliminate any possibility of undue strains springing 
the bars, the adjusting piece Q is arranged under the cen- 
ter of the rods. The arrangement consists of a steel 


ing off. 
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piece R which is adjusted by means of the thumb-screws 
() through the steel bracket S, which is screwed to the 
base of the main casting. 

[t is an easy matter to unload the fixture; all that is 
necessary is to release the hand levers by half a turn and 
the clamping levers will immediately fall clear of the rods. 
The rods can then be taken from the fixture after un- 
screwing the knurled nuts O. Two form cutters mi!! 
out the semicircular portion of the connecting-rod and the 
siots for holding the babbitt metal in place. A larger 
view of the cutters showing these slots is given. The 
other cutters 7’ are of the ordinary gang-milling type 
keyed to the machine arbor by steel keys. The distance 
between the cutters is regulated by a suitable steel collar 
or distance piece. 
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A Special Shaper Tool for 
Internal Work 


By W. R. CHALLONER* 


Anyone having had internal shaper work to do where 
the tool post was used, has found that the post was more 
or less in the way. This is especially true where the tool 
must be extended in order to clear the post, as in working 
out large blanking dies and the like. The internal goose- 
neck tool is, as a rule, annoying; also where the clapper 
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SuHarer Toor. For 


Fie. 1. 


is changed frequently for a special clapper the box and 
pin soon become worn and give trouble. 

The tool shown in Fig. 1 was designed to avoid these 
troubles, and has proved satisfactory. It was made of 
1x114x10-in. machine steel. One end was planed to 5% 
in. thickness, to within 134 in. of the end, as shown by 
the illustration, Fig. 2. A 5-in. hole was drilled and 
reamed for the cutting tool, and a slot was milled to allow 
the tool to be clamped in place. A %g-in, capscrew was 
used for this purpose, and was placed to clear the 54-in. 
hole by about yy in. Five 4j-in. holes were drilled in 
it through which a %4-in. capserew might be passed. A 
piece of machine steel was turned to fit the tool-post 
socket, and was drilled and tapped for a %-in. screw. 
This was used as a nut into which a capscrew was screwed 
to clamp the tool to the clapper. A piece of %-in. cold- 
rolled steel was turned a snug fit for the 44-in. holes and 
cupped out to fit over the end of a coiled spring about % 


*With Giddings & Lewis Manufacturing Co., Fond du Lac, 
Wis 
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in. diameter. ‘These, together with the cutter, comprise 
the parts used in the tool. 

The cutting tool used was made of 54x6-in. drill rod, 
centered and milled in the dividing head with an end mill 
The head was set so as to give the tool about 0.01 in. 
clearance at the back. One end of the cutter is 3¢ and 
the other + in. 

The work shown clamped to the shaper tool is a four 


bladed, adjustable boring tool, the holes of which were 
Sushing tor Small Tool 
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FIG.3. FORM OF KEYSEATING TOOL 
SPECIAL SHAPER TOOL FoR INTERNAL WORK 
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all drilled through and then slotted out with an end mill. 
It was necessary to square up the corners of the slots, 
both top and bottom. For this purpose a cutter 0.002 
in. smaller than the slot was used. After squaring out 
the bottom of the slot, the tool was turned over in the 
holder and the top finished. 

The tool is also handy for cutting keyways too small 
to be done in a regular keyseater. For this purpose, cut- 
ters made like the one shown in Fig. 3, are useful. 


*. 


SF 
For copper plating zinc-alloy 
Lead Co. gives the following formula. The solution should 
consist of the following proportions: Water, 1 gal.; cya- 
nide of copper, 3 oz.; carbonate of potash, 1 oz.; cyanide of 
potasium or sodium, 4 oz. To prepare the solution the pot- 
ash and copper should be dissolved in half the amount of 
hot water, the cyanide in the balance of luke-warm water; 
then mix thoroughly together. Use the solution at a tem- 
perature of 150 deg. F. and at 2 to 2% volts pressure. Cast 
copper anodes give the best results, but the electrolytic va- 
riety may be _ used. In brass plating the same _ solution 
is used with the following additions. Dissolve equal parts 
of cyanide of zinc and cyanide of potassium in warm water. 
An addition of one ounce of the zinc carbonate and the same 
proportion of cyanide should be added to the copper bath per 
gallon; then add one-half of sal ammoniac per gallon of so- 
lution. If the color should be too deep a yellow a little 
more zine should be added to the bath to obtain the requisite 
shade. This bath should be run at a temperature of 120 deg. 
F. and at a 2- to 3-volt pressure. 
% : 
A British syndicate is exploiting a process for the con- 
version of waste oil into motor spirit. The method consists 
of converting water into steam, which, at a temperature of 
600 deg. F., is brought into contact with the heavy oil to be 
treated, which has also been heated to a certain temperature. 
The steam and oil flow together through a series of heated 
tubes, in each of which there is a nickel rod. The steam, oil 
and nickel, when they meet, set up chemical action which 
drives the hydrogen from the steam into adhesion with the 
oll, so that the latter, which before treatment had an excess 
of carbon, has now an excess of hydrogen. This excess is 
sufficient to transform the heavy oil into a light oil or spirit. 


die castings the National 
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Letters from Practical Men 





Miller Vise 


The vise illustrated is intended for use in the usual 
way and also with its solid end bolted down to the table 
locating its bed, at an angle of 80 deg. from the sur- 
face of the table. 

The advantage of using it in this position is shown in 
Figs. 1 and 2. Fig. 1 shows a job of straddle milling 
which required a table travel of about 4,5; in. when han- 
dled in the usual way. Fig. 2 shows the same operation 


The groove H in the frame J is made to carry the cut- 
ting compound back onto the table of the machine when 
the vise body is being used flat and at a right-angle to 
the table. The jaws have an opening of 6 in. This de- 
sign allows the body of the vise to be considerably short- 
er than the average vise of this capacity and as the screw 
is operated by a hand wheel, it is quick and handy in 
operation. 

Martin H. BAauy 

Watervliet, N. Y. 

































































Detrarts or MILLING 


done with a table travel of about 2 in. when the vise is 
placed in an upright position. The circles in both in- 
stances show the location of the cutters at the start and 
finish of the cuts. 

The 10-deg. angle allows the vise to be run close up 
to the arbor and clear the supporting bar. The sliding 
jaw Fig. 3 A has a wedge B which has a slight movement 
up and down; to this the wearing plate C is attached. 
These members are forced toward the bed of the vise 
by the action of the screw forcing the jaw against the 
work. The hand wheel D is attached solidly to the screw 
E and is used when the work needs to be secured tightly 
after tightening by the hand wheel. If the handle F 
is given a part turn, it advances the screw 0.05 in. in a 
complete revolution, as it is attached to the differen- 
tial threaded nut G; it thus affords a large leverage mak- 
ing it easily operated. A setscrew is provided for the 
handle so that it may be made secure to the nut and 
prevent any lost motion if there is any vibration to the 
machine. 








FIG.3 
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DisK for Turning Multi-Throw 
Crankshaft 


In these days of the multiple-throw crankshaft as 
used in the gas engine, any little short-cut or time-saving 
device seems worth while passing along. 

I well remember the annoying trouble experienced with 
two turned disks placed on the ends of the crankshaft 
and having offset centers, which had to be set exactly in 
line with each other and also opposite the proposed crank- 
pin centers. 

It seemed that they were forever twisting and slipping 
and getting out of place after being set preparatory to 
tightening up the setscrews. 

In describing this device to a class of steam-engineer- 
ing students a few days ago, the idea occurred to me that 
by planing two flat places on the edge of the disks, as 
shown, all trouble from rolling would not only be elimin- 
ated, but in addition, the important advantage of self- 
alignment of the two disks would be automatically ob- 
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tained, by reason of these two flat places seating them- 
selves upon the surface plate necessarily used in this 
work. 

The same idea may be applied to any number of cranks 
on the same shaft and the illustration shows such a disk 
intended for a three-throw crankshaft. 











Mutti-Turow 
CRANKSHAFTS 


Disk FoR TURNING 


If cast with a flange, as shown, these disks may be read- 
ily bolted to the surface plate should that be found either 
necessary or desirable. 

A. J. Wircnarprt. 


Gainesville, Fla. 
Recessing Tool for Motor 
Cylinder 


The engraving shows a recessing tool for automobile 
cylinders, which is made of the following parts: The 
machine-steel body A and the three cutters B. Each cut- 
ter is pivoted on a pin C and is controlled by a plunger 
D operated by the tapered end of the spindle FZ, the latte: 
piece being securely fastened to the taper shank F which 
fits the machine spindle. By means of the pin G, pressed 
into the spindle # and bearing in slots cut in the body 4, 
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the latter piece is revolved when the machine spindle is | 
turning. It is readily seen that when the spindle £ is : 
forced downward the tapered end will bear against the 
plungers D, thus forcing the cutters outward into the 
cylinder wall. The movement of the spindle £ is adjusted 
by means of the setscrew //, carried in the washer J. 
This regulates the depth of cut in the cylinder. Pressure 
on E being removed, the coil spring S will force the spin- 
die upward and allow the cutters to close in toward the 
center, the small coil spring K being provided for this 
purpose. The tool is inserted in the cylinder bore with 
the cutters in a closed position; when the face LZ on the 
washer J comes in contact with the bottom of the cylin- 
der the movement of the body A is checked, and further 
downward movement of the spindle / results in the com- 
pression of the spring J and the forcing of the cutters 
outward, thus cutting the recess desired. To secure a 
steady cut free from chattering the bushing M, revolving 
on the body A and a few thousandths of an inch less than 
the cylinder bore, was provided. When the machine spin- 
dle is raised the cutters close in clear of the cylinder wall 
and thus permit the tool to be withdrawn from the cylin- 
der without scoring the walls. 
S. W. Mitts 
Poughkeepsie, N. Y. 


Machining Rotary Motor 
Pistons 


The illustration shows the method in which this opera- 
tion was performed. The fixture consisted of a rocker 
arm A pivoted in a bracket B bolted to the slide rest of 
the lathe. The piston C being fastened to the rocker arm 
at a radial distance equal to the radius of the path of the 
piston in*the cylinder D. 

The tool used is an adjustable boring tool F with the 
cutter in the inverted position, and is set so that 
when the rocker arm is in the vertical position it strikes 








MACHINING Rotary Motor Pistons 


the face so that the piston will be turned circular. The 
carriage was then locked in this position and the piston 
turned to diameter. 

The feed was obtained by means of the tail spindle F, 
which butted against the rocker arm, the arm being held 
against the tail spindle by the spring @, the feed always 
being taken against the tool. Great care was used in 
turning the piston as there was no other means of finish- 
inging to size and once removed from the arm it would 
be almost impossible to replace it in the same position. 

The next operation was cutting the grooves for the 
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rings. A narrow, square tool was set in the holder, and 
the grooves roughed out leaving them narrower than the 
finished size. The carriage was then released and the tool 
offset an amount equal to one-half the thickness of the 
finished groove less an amount equal to the thickness 
of the tool, first one side, then on the other. 

The piston rings which were eccentric were made on the 
same rig. As they could not be ground to size they had 
to be machined to size both in diameter and width. The 
ring blank was turned */,, larger to get sufficient spring 
and to leave stock for lapping in, which was done when 
they were assembled in place in the cylinder. The joints 
in the ring had to be staggered to prevent leakage as far 
as possible; this made it necessary to make three settings 
in making the rings. To get the eccentricity of the ring 
it was necessary to offset the turned blank before the ring 
was bored offset horizontally to the front, the next offset 
was to the rear and the last was offset vertically to the 
top by shimming up the rocker bracket. To get the ring 
to fit the groove the tool was set off center one-half the 
thickness of the groove on each side of the radial plane. 

The two pins showing in the side of the bracket were 
used to set the tool by, a scale butted against them in the 
vertical position would pass through the center of the 
pivot and stand perpendicular to the ways. 

JOHN EpGar. 

Detroit, Mich. 
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Multiple Milling Fixture 


A rapid and easily operated multiple milling fixture for 
milling the square on crankshafts for door springs is 
illustrated. The shafts A are held by steel jaws B and C; a 
stationary jaw C is fastened to the body by screws and the 
movable jaw B slides on clamp bolts which advance sufli- 
ciently, when the clamping cams PD are thrown out in a 
vertical position, to allow the springs F to spread the jaws 
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enough to facilitate the removal of work from the fixture. 

The lower end of the work is slipped in a hardened cen- 
ter F held in position by the locating pins G on the center, 
swiveled by the lever H at 90 deg.; the center is partly 
slotted at top, allowing the work, when raised slightly, to 
be drawn forward. When tilted the work can be easily 
withdrawn from the jaws by dropping it toward the 
milling table. As the jaws have considerable spread, the 
fixture being well drawn back from the gang mill, they 
can be readily loaded again; doing about 50 pieces per 
hour. 

The lever H is swung by the rack J, which is slotted 
for the pin XK to slide in when work is thrown over. The 
rack J, operated by the sector Z is thrown over 90 deg. 
in direction of the arrow after milling the two sides of the 
square. The jaws are released, then the work is swung, 
the jaws are retightened and the other two sides are 
milled. It requires but a few seconds to throw up the 
cams and swing the work for another operation. Before 
the work was turned separately and a few at a time milled 
on a hand miller; the work was held by vise jaws and 
each crank reset in locating pins for the next operation. 

The wear is taken up by the gib M in the rack, and stop 
screws V hold the rack in position when it is brought 
against them. The fixture is closed in the operating 
parts to prevent chips clogging it, the center has a hole 
to allow dirt. to fall to the bottom. 

The fixture is split near the base and bolted together 
and doweled, making it easy to assemble or take apart; 
the sector is covered by the gear guard P. 

HaroLp A, STEPHENS. 
Brooklyn, N. Y. 
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Simple Ring-Expanding Arbor 

The accompanying illustrations show three arbors 
which have proved successful when taking light cuts, 
such as facing the sides of cutters, pulleys and the like; 
they are quick to operate and do not mar the hole in the 
work. 

The illustration, Fig. 1, is an arbor the shank of 
which fits into the headstock of the lathe or shaving ma- 
chine and has the piece to be machined placed on it. The 
part of the arbor on which the piece is placed is made 
a good sliding fit for the work. When the work is placed 
on the arbor it is held in position by the expanding ring 
B which is caused to expand by the shoe C,, operated as a 
wedge in the beveled cut that splits the ring, being pushed 
out by the shoe D and the screw FZ, thereby effectively 




















FIG.3. THE METHOD APPLIED 
TO THREADED ARBOR 
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A Srmpite Rinc-ExpaANDING ARBOR 


driving the work being turned. When making this arbor 
the expanding ring is assembled on it by being spring 
tempered and sprung over the arbor into the groove. 

Fig. 2 is a square arbor of the same type as Fig. 1, 
operated in the same manner. The ring expands, how- 
ever, against the flats in a square hole to hold the work 
from sliding back and forth on the arbor; it is not re- 
quired for driving as this is done by the square. 

A method which is used for turning work on the tur- 
ret lathe and one which permits the turret to be piloted 
is shown by Fig. 3. This is in the form of a cap A 
which is serewed on the end of the spindle, while the bush- 
ing B is for piloting a bar held in the turret hole as the 
turret comes forward to turn the work, thus keeping the 
tool and piece in alignment. The mechanism for operat- 
ing the ring ( is of a different construction to Figs. 1 
and 2, consisting of an eccentric stud D which bears 
against a wedge # when the stud is revolved by means of 
the handle F. The bushing G@ is necessary to assemble 
the mechanism. In operation the work is placed on the 
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arbor, as shown, and the binding ring C, expanded by 
turning the stud D, causing the eccentric on the stud to 
push the wedge and expand the ring, which holds the 
work effectively where this does not require heavy cuts 
to be taken. 

Morris FEENEY. 
Pawtucket, R. I. 

¥ 


Turning Plugs for Ball Cocks 


The Fairbanks Co., Binghamton, N. Y., makes a special 
type of plug cock in which the plug is in the form of a 
ball, the machine shown being designed especially for 
turning these balls rapidly and accurately. 

The ball is fastened in a chuck at the end of the spin- 























FIG.2 THE EXPANDING SQUARE ARBOR 





dle, the turning tool set at the spindle center and adjusted 
to the desired radius from the center of the vertical work- 
table support. Then the power feed is thrown in, and the 
tool swings around the work, being driven by a large 
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worm gear at the bottom of the spindle. The feed throws 
off as soon as it reaches the desired point, so that one man 
can handle all four machines, except on the smallest work. 

Each machine can handle any sized ball which may be 
necessary for this work, as all that is needed to change 
from one radius to the other is to change the position of 
the point with reference to the center about which it re- 
volves. These balls are turned accurately to dimensions, 
snap gages being used as can be seen. 

Frank C. Hupson. 
New York 
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Discussion of Previous Question 





Uncle Sam’s Law School 


On page 126 appears an editorial under the caption 
“Uncle Sam’s Law School,” in which the Patent Office 
and its procedure get another rap. While our Patent 
Office methods are by no means perfect and have been 
subjected to a great deal of criticism, nevertheless, a 
careful analysis of such criticisms will in many instances 
disclose the fact that their authors are more or less un- 
familiar with the subject matter with which they deal. 

A perusal of the editorial mentioned is only another 
instance where the actual facts regarding the Patent 
Office are not as clearly understood as perhaps they 
might be and where its author’s vision no doubt, has been 
distorted by an occurrence with which the Patent 
Office properly, has no concern. 

In the first place the editorial asks why Uncle Sam 
should run the Patent Office as a law school, or training 
place for cub lawyers who finally leave their government 
jobs for private practice or for employment with some 
corporation. Let us grant that the Patent Office is a 
form of law school. The training it affords goes to 
young engineers rather than to cub lawyers. 

The successful passing of a civil-service examination 
is required for a position as examiner and this examina- 
tion is such that a thorough technical education 1s prac- 
tically a necessity to get the position sought. It is not 
until after the applicant has obtained the position and 
entered upon his duties that the study of law begins 
and then it is largely of his own volition. This in it- 
self refutes the assertion that the granting of letters pat- 
ent involves at the present time only a legal procedure. 
These engineers first make an investigation as to the 
state of the art and which is purely of an engineering 
nature. Then, if there are no interferences or refer- 
ences to previous patents covering a similar invention, 
the legal part of the procedure is the issuing of the 
letters. 

While it is probably true that many of the exam- 
iners, after having gained certain experience, leave the 
government employ to take up private practice or en- 
ter the employ of some corporation, is this not for the 
good of the people at large? The Patent Office is self- 
supporting and therefore is no burden upon the public, 
so why is it not a commendable feature to offer training 
and experience to young men in this particular field of 
work so that they can go out and become valuable citi- 
zens to the community? 

The doors of the Patent Office are open to anyone 
who can successfully pass the required examinations, just 
as the doors are open at West Point and Annapolis. An 
officer in the army or navy has the privilege of resign- 
ing from the employ of the Government at any time he 
chooses, even though he has received his education and 
training at the expense of the people. The more edu- 
cation, training and experience the Government can give 
to the public, the better the whole country will be. 





As for the usefulness or otherwise of any invention on 
which a patent is granted, that is a matter with which 
the Patent Office should have absolutely no concern. If 
it did, there would be no end of trouble because it would 
make the Patent Office an appraiser as to the value of all 
patents issued, and this on the face of it would be quite 


out of the question. A canvass of the earlier records 
of the office will show, however, that it now does dis- 
criminate to some extent; that is, there are not nearly 
so many patents covering harebrained ideas as formerly. 

The Patent Office can hardly be held to blame in 
the case cited in the editorial where a family lost some 
$35,000 or $40,000 in a perpetual-motion scheme on 
which a patent had been granted. The idea involved was 
no doubt novel. The blame should rather be placed upon 
the promoter or person who induced the family to in- 
vest in it, probably knowing right along that it was 
worthless. 

The chief function of the Patent Office is to issue 
patents covering ideas or inventions which it believes to 
be novel, and to determine such novelty a search of past 
records must be made. This of necessity involves en- 
gineering knowledge and, judging from some of the ref- 
erences cited, questions asked, and arguments put forth 
by the examiners in their investigation and considera- 
tion of some of the applications, it would seem that 
such engineering knowledge is not at all lacking, at least 
in most of the men in the office. Furthermore, it has 
been said that the United States Patent Office, with its 
methods and procedure, is second to none in the whole 
world, with, perhaps, the exception of that in Germany. 

I might add that I am not a patent attorney and 
have never been in the employ of the Government. 

EVERARD Brown. 


Pittsburgh, Penn. 
# 


Flexible Methods 


The perusal of the article on page 167, entitled “Flex- 
ible Methods,” calls to my mind a state of affairs.I came 
across in Europe in the course of my last visit and, as 
a sample of management, it may be interesting. Two 
shops, one supplying parts for the other’s product, were 
closely allied in management; as a matter of fact, the 
superintendent of the first was also sales manager for the 
second. He had two offices, one in each plant, the plants 
being all in the same enclosure. One day, visiting him, I 
found him, as superintendent, busy dictating a letter to 
the sales manager, inquiring with a certain amount of 
vigor why a consignment of parts had not arrived; the 
letter was typed, copy filed and it was dispatched. The 
next day, as sales manager, he sat in the other office and 
received the “call down,” read it, dictated “the soft 
answer that turneth away wrath,” and, late in the same 
day, in his other office, received his own apology 

E. A. Mann. 

New York, N. Y. 
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Automobile Shops in the United 


States 


The map shows the location of most of the automobile 
factories in the United States. A few shops in the far 
West and on the Pacific Coast are not included. 

It will be noted that the area in which the shops are 
concentrated, as a whole, is practically the same as the 
machine-tool-building area shown by our map on page 
210. 

There is a total of 430 automobile shops indicated by the 


dots on the map, 197 of these representing establishments 
producing pleasure cars, the remainder indicating shops 
building commercial vehicles. Of the organizations re- 
ferred to as making pleasure vehicles, a number are en- 
gaged also in the production of trucks. 

The states leading in. the number of automobile shops 
are Michigan, with 86, Ohio with 56, New. York with 54, 
Indiana with 44, Illinois with 43, Pennsylvania with 29. 
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Editorials 





A standard in machine construction should be progres- 
sive not ultimate. Such a standard can be accepted at any 
time that a need arises without waiting for a complete 
crystallization of design and practice. Such a standard 
does not hamper or hinder progress, but on the contrary 
fixes a stable foundation for further advancement. Pro- 
fessor Hutton discusses this important subject with di- 
rectness and clearness on page 371. 

m 
‘‘Substitutable’’ Design 


The word “substitutable” is not in the dictionary, but 
it ought to be. It accurately describes the system of de- 
signing machine parts presented in the interesting ar- 
ticle in this issue by Rudolph Ha..au, on page 363. 

The idea behind the system is to save the designers’ 
labor, simplify the process of designing machine parts, 
and bring about desirable uniformity in part details. This 
is accomplished by standardizing the elements of ma- 
chine parts. When these elements are used the resulting 
parts mate as to details. 

Once it is pointed out to us, we realize how foolish it 
is for a designer to determine every half day how large 


a boss to use around a 1-in. hole, or how wide to make . 


the opening in a %-in. yoke, or how thick to make the 
end of a lever having a %-in. hole, or what proportions 
to use for a 54-in. cam-roll stud, and so on through the 
entire list of minor machine parts. But these are the things 
that the average designer is continually doing. For proof, 
one has but to examine the machine parts with which he is 
familiar. Uniformity, there is none. Provided a medium 
diameter of boss is right for a 1-in. hole, some are too 
heavy and show a waste of metal, and others are too light 
and probably too weak. If one is right, the others are ob- 
viously wrong. And this variety is not only found when 
comparing the designs of several men, but can be traced 
through the work of many a good designer. He uses fig- 
ures from different formulas on different days, or guesses 
with his eyes open and shut different distances, or fol- 
lows some equally illogical method, in determining di- 
mensions. 

Within wide limits of application, why should not the 
diameter of the boss sufrounding a 1-in. hole be uniform 
no matter of what machine part it happens to be a com- 
ponent? There can be but one answer. Such uniformity 
can be established. Consider what this means to the 
machine designer. With a careful mathematical study or 
from ripened experience, he can determine the proportions 
of the elements of, or elementary, machine parts, knowing 
that the corresponding dimensions throughout a series of 
sizes are in proper proportion, realizing that by their use 
he will attain a much desired and pleasing uniformity in 
appearance, and feeling certain that he has the necessary 
strength without a waste of material. He solves the prob- 
lem, once for all, by taking steps to preserve the answer. 

An accompanying advantage is the opportunity to de- 
velop complete designs without filling in all the details, 
and relying upon some of the younger members of the 
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designing staff to work up these details completely, mak- 
ing use of the proportions that have been fixed. We have 
seen detailed drawings prepared in this fashion, and it is 
almost a source of wonder how quickly they can be made. 

This idea of “substitutable” design seems important 
enough to form the basis for a new book on machine de- 
sign, and this, properly written, might well be a most 
valuable engineering textbook. Its study would, at least, 
show the coming designer that the short cuts, savings and 
final efficiency of a designing room depend upon the fash- 
ion in which smal] details are handled. 


w 


Influence of Interior Painting 
on Shop Lighting 


Bright, wholesome surroundings in the shop contribute 
to cheerfulness and thus réact in a helpful manner on the 
vorkman and his work. Dark surroundings as naturally 
tend toward an atmosphere of gloom and depression with 
corresponding lessening of interest in the task at hand. 
Strange to say, in spite of the general acceptance of these 
facts, shop spaces are to be found where gloominess might 
easily be replaced by surroundings of pleasing appearance, 
with no more than the intelligent application of the paint 
brush, 

Light-colored ceilings and walls have been tried out in 
many cases, perhaps more or less as an experiment in the 
beginning, but with gratifying results. Not only does the 
brightness of the shop yield a pleasing impression to the 
eve, but for some reason such surroundings act as a stim- 
ulus to the unconscious worker. From extended obser- 
vations it must be admitted that working day by day 
under bright or dark surroundings leaves an impress for 
hetter or worse, as the case may be, on the mind. 

These facts become apparent to anyone dealing with 
groups of individuals on cloudy or rainy days. The de- 
pression which is natural on the dark day is materially 
offset in large measure if the individual is placed under 
such conditions as to make him forget the rainfall with- 
out. Hence it may be set down as a working basis that 
those compelled continually to work under a depressing 
shop environment will gradually become influenced in a 
negative manner. The opposite effect produced by cheer- 
ful environment is, of course, equally true. 

Aside from the healthy conditions resulting from care- 
ful attention to interior painting, it should be noted that 
light painted upper walls and ceilings produce a marked 
effect on natural and artificial lighting conditions. These 
effects, while here given in a general way, have been the 
subject of careful tests, and losses of the light which 
might be secured on the work from given electric or gas 
lamps are found to be unexpectedly large. 

This adds a distinctly economic feature to the whole 
question of interior painting. If the ceilings and walls 
must necessarily be retouched at comparatively short in- 
tervals due to adverse conditions, such as much dust and 
dirt in suspension, it will be found even in such extreme 
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cases that the resulting expenditures are apt to be quite 
small when compared with the labor charges thus directl) 
affected. Better surroundings produced by systematic 
attention to interior painting promote as a natural se- 
quence satisfied workmen, and more careful, as well as 
better workmanship. 

# 


Buying Machines Instead of 
Being Sold Machines 


How many have ever thought of the difference between 
buying a machine and having a machine sold to them? 

If we buy we should take the initiative. Instead of 
waiting for the salesman to come to us with his story and 
arguments, we should go to the shops where his machines 
are built and then to other shops where his machines are in 
use. There is no quicker and surer way of knowing the 
quality of workmanship in a machine than to visit the 
shop where it is turned out. An hour or two will show 
the methods and tools used in machining the parts, will 
give a pretty accurate idea of the quality and accuracy of 
the workmanship, will show the care or shiftlessness in 
assembling and testing before the machine is shipped. 

Similarly a few visits to shops where these machines are 
in use give an opportunity to talk with the foreman who 
has them in charge and the operators who are running 
them. This brings out the machine’s limitations and 
shows up the common troubles in operation, if any. It 
also gives an idea of the average accuracy of the work 
produced, the expenses for repairs, the cost of tooling for 
« particular job, and much other information of value to 
the intelligent buyer. 

It will be argued that all of this takes time and costs 
money for traveling expenses. This is true, but against 
it must be measured the value of the information obtained. 

By contrast, take the position of the man to whom a 
machine is sold. He sits in his office, tips back in his 
chair, is confronted by one salesman after another and 
listens to arguments and selling talks, which, perhaps, do 
not hit upon the points which are most vital to him. It 
is possible that these points do not occur to him at such 
a time and will not occur to him until he sees the machine 
in operation. Then it is too late if he has made a mistake 
in judgment. 

We would not argue that it is necessary to investigate 
in the shop every machine tool that one purposes to buy ; 
but on the other hand, we believe it is unwise to merely 
have machines sold to us. A combination of the two 
methods is the happiest and most successful in the long 
run. It is unwise to have all of your machines sold to 
you and never to buy them yourself. 

# 


Cost of Training a Workman 


What is the money value, to a shop, of the specialized 
skill of its workmen on the work that is being turned out? 
How often does the foreman, or superintendent, or man- 
ager think of this when he considers the discharge of a 
man, or a number of men? How many realize that a cer- 
tain amount of the firm’s money has been spent in train- 
ing a man for the particular work that he has been doing 
in the shop, and that when he goes that investment is 
wiped out ? 

The first few days of any man in a shop are unproduc- 
tive. It takes time for him to learn the shop itself, how 
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to find his way to the toolrooms, storerooms and other 
places that he must visit, to learn the system of keeping 
time, paying premium or bonus if such is the case, to 
learn how the work is handled, how instructions are given, 
the general degree of accuracy required, to get acquainted 
with the crochets and burrs of his foreman, and the men 
around him. In fact, it takes some little time for a man 
to adjust himself to the new conditions. While this is 
going on he is not producing at his best. Meanwhile the 
firm is paying for this training. 

As a man remains in the employ of the firm so his 
individual skill on his particular job increases and he 
becomes more valuable. He may be timber for promotion. 
While this additional skill may not represent an item of 
cost to the firm, it does represent an asset; his particular 
knowledge, and special skill, are direct money value to 
the-shop where he is employed. If a man leaves, or is 
discharged, this asset, the money invested in his original 
training and the money value of his specialized skill are 
wiped out as far as the shop is concerned. 

It would be instructive if we could gain some knowledge 
and have figures in dollars-and cents as to-the amount of 
these two items. If these figures could be presented many 
of us might think twice, or three times, or four times, 
before we fired Bill Smith, or reduced the number of men 
in the lathe department, or took some similar action. 

& 


Snap Criticism 


It is doubtful if there exists a more insidious force 
working to undermine the foundations of business char- 
acter than that of unfavorable and unfounded criticism 
of superiors. Some call it mere human nature, and 
this is true to a certain extent, but even if the trait 
be not a natural one there can be no doubt that it is 
one easily acquited, due largely to the fact that our 
whole system of education and bringing up leads a boy 
to believe that he will some day be President rather than 
merely a highly respected and useful member of the 
community. We do not mean to inveigh against such 
an ambitious scheme of training, but merely state that 
as a corollary to any such system we must expect a con- 
siderable sprinkling of egotism, and wherever this is 
present a critical attitude seems to be constantly assumed 
as a sort of birthright. 

As we rise to positions of greater responsibility we 
realize more and more that such a critical outlook, far 
from being a prerogative, is rather a privilege acquirea 
through demonstrated intelligence, experience, and a full 
knowledge of all the facts. It is this ignorance of all 
the facts that lies at the bottom of most criticism and 
strikes at the heart of loyalty. If the energy and thought 
expended in snap criticism were utilized in attempting 
to remedy the defect rather than to parade the cause 
we would soon find that our value to the firm and our 
own self-respect had materially increased. 

We would soon realize the full force of the evil, its 
moral effect on inferiors, and the reflex action on our- 
selves. Involuntarily we would so order our personal 
and official relations as to reduce to a minimum the op- 
portunities of others to criticize our own acts, and we 
would learn that snap criticism in a business concern is 
so closely akin to insubordination and is a practice so 
dangerous that it may even be potent in producing fail- 
ure of the firm. 
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Shop Equipment News 


Automatic Multiple-Spindle 
Drilling Machine 


This machine, manufactured by the Windsor Machine 
Co., Windsor, Vt., is intended for drilling, reaming, 
counterboring and facing parts. The spindles are indi- 
vidually adjustable radially, vertically and circumferen- 
tially. Holes can be drilled cutting into each other as 
far apart as the capacity of the machine will allow. As 
the thrust on one side is balanced by the thrust on the op- 
posite side, spring, due to heavy feeds, is minimized. 

As shown in Figs. 1 and 2 the work is held in chucks 
or fixtures on a rotating work table, which revolves 
around the center column. As it is necessary to have one 
position of the table idle for the purpose of removing the 
finished piece and inserting a blank, one more chuck or 
fixture is used than there are spindles. 

The machine is usually built with from five to nine 
spindles. 

The table indexes one point each time it is lowered 
from the tools, and one finished piece of work results 
each time the table moves upward. The time taken to pro- 
duce the piece is that of the longest operation plus the 
idle time required to bring the work to the tools in the 
next position. 

Each spindle can be geared to the right speed for the 
tool which it carries and in cases where extra-heavy ser- 
vice is required of one or more tools, special heavy 
spindles can be used for these operations. 
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In drilling a layout of holes, two methods of holding 


drill bushings are used. When only a few drills or other 
tools need guide bushings, holders with adjustable verti- 
cal and horizontal arms are used as shown in Fig. 1. 
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When a large number of holes are to be drilled a bush- 
ing plate is furnished, extending around the center col- 
umn between the work-carrying table and the spindles, 
as shown in Fig. 2. 

The machine is set by placing a sample of the exact 
size and finish of the piece to be made in the chuck or 
fixture. The table is then indexed from station to station 
and the various spindles and tools set. 

Change gears give different speeds to the spindles and 
feeds to the table. 

In operation the table moves rapidly up to cutting po- 
sition. At this point a cam pin on the operating disk 
throws out the fast feed clutch and allows the feed gears 
to drive the table at the proper tool feed. 

After the table has reached its highest point and the 
tools are through cutting the second cam pin on the op- 
erating disk throws in the fast reverse clutch. This 
mechanism is shown in Fig. 3. 

The machine is provided with gear-driven oil pump, 
oil tank and separate oil supply with adjustable nozzle 
to each spindle. 

Ample drip room is provided with a se!f-draining drip 
tank, strainer and room for removing chips without dis- 
turbing the oil guards. 


Spacing Collar for Milling 
Cutters 


The illustrations show a spacing collar for milling eut- 
ters, manufactured by Scully-Jones & Co., Chicago, Ill. 
The collar consists of two parts, one of which, when the 
collar is assembled, nests in the other. The face of one 
member is divided into three wedge-like sections of equal 
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SPACING COLLAR 





For Miutinc CUTTERS 


length with ratchet teeth. The other member is provided 
with three equally spaced pawls or ratchets of equal 
height. This member is marked with a zero and line 
opposite one of the pawls. The other, serrated, member 
is marked from 0 to 24 by increments of 2. When the 
two members are placed together, as shown to the right, 
with the two zeros in line, the outside faces of the collar 
are as close together as they can be brought. By mov- 
ing the zero on the one member opposite the two on the 
other member, the outside faces are further apart than 
they were before by 0.002 in., and so on as the pawls of 
the one member are engaged with the succeedingly rising 
serrations on the wedge-like sections on the serrated 
member. 
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Providence ‘“‘Shaper’’ 


It will be noted that the machine shown constitutes, 
essentially, a small open-side planer, in the design of 
which it has been the aim to combine the features of 
such a tool with those of a shaper. The design and con- 
struction will be readily noted from the illustration. 

The open-side feature, in reversed form from the gen- 
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ProvipENCE “SHAPER” 


eral practice of open-side planers, permits the accommo- 
dation of work that could not otherwise pass the hous- 
ings. Both ends of the work are, of course, visible at all 
times and the cutting tool can-be set to a line on the com- 
mencement of the cut instead of at the end of the stroke, 
as is necessary when the open-side construction is not 
used. 

All the operating handles for all feeds and speeds are 
within reach of the operator without changing his posi- 
tion. When using vertical feed in conjunction with the 
longitudinal feed, both operating handles are close to- 
gether, and this eliminates a long reach from one to the 
other. 

The table has a stroke of 24 in. The horizontal and 
vertical feeds are up to 4 and 8 per inch, respectively, 
while the tool has a horizontal travel of 19 in. and a ver- 
tical feed 6 in. The swivel head has a diameter of 14 
in. and the saddle has a travel of 19 in. on the cross-rail. 
The distance from the table to the cross-rail, when up, 
is 19 in. The table is 16x46 in., and has 6 changes of 
speed. The machine is equipped with single-pulley drive 
and there is a table-stroke range from 10 to 100 per 
minute. 

The machine weighs 4400 lb., and is a recent develop- 
ment of the Providence Engineering Works, Providence, 


R. I. 
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Automatic Piston and Piston- 
Ring Machines 


The illustrations show a machine built by Potter & 
Johnston, Pawtucket, R. I., for the rapid production of 
pistons and piston rings from 3 to 8% in. diameter and 
up to 12 in. in length. 

The operation of the machine is entirely automatic, 
the attendant merely chucks the work and the machining 
is performed without further attention and the feed 
knocked off at the completion of the cut. 

The spindle is of steel 534 in. diameter and all gearing 
and shafting are of hardened steel. 

The machine has a single-pulley drive, the power being 
delivered to the spindle through gearing; change gears 
provide correct spindle speeds for different diameters of 
work. 

The movements of the turning and cross-slides are con- 
trolled by steel cams, which require no adjustment when 
changing from one diameter to another. The feed is 
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grooves—these two latter operations being performed by 
the cross-slide. 

Self-centering, expanding pin arbor, or air-operated 
chuck, or any other type of holding fixture best suited to 
the requirements, can also be furnished. 

Piston rings are commonly made from sleeve castings, 
long enough to produce eight to a dozen or more rings 
(according to size) with a tapering chucking end. The 
ring sleeve is held in a heavy scroll chuck, the jaws are 
bored taper and draw the casting firmly against the chuck 
face. On the main slide of the machine the eccentric 
turning attachment is carried, and the eccentric motion 
is imparted through a shaft geared to the spindle, keyed 
to which is an eccentric bushing. The inside of the ring is 
bored concentric with a piloted boring bar made sufficient- 
ly long to enter a tool-steel, hardened and ground bush- 
ing in the chuck, before commencing the cut. Mounted 
on the same bracket and operating simultaneously with 
the eccentric turning tools, is an automatic marker, which 
marks the ring at the thin or low point for parting. While 








Fia. 1 


constant for both the turning and the cross-slides, and 
variations of feed can be secured through change gears. 
A central oil reservoir delivers oil to all the bearings. 
As previously stated the machine is adapted for hand- 
ling both piston and piston rings and can be operated on 
either without chang'ng cams. 
As regularly furnished, each machine is equipped with 
tools to finish one size of piston and one size of ring. 
Current piston practice demands that the roughing cut 
be taken and the piston allowed to cool or season, then re- 
inserted on the drawback arbor for the finishing chip; 
thus producing a uniform, well balanced piston. In this 
machine the piston is held on a fixture or drawback ar- 
bor screwed to the spindle nose, with a stud passing 
through the wristpin hole, and drawn back by the lever 
at the front of the headstock. The open end of the piston 
is bored and squared before coming to the automatic. 
A piloted bar having an adjustable turning tool holder 
mounted thereon is carried by the main slide and supports 
the tool while it is cutting. This turning tool is supported 
close to the cutting edge, irrespective of the diameter 
of the piston being turned. The machine has ample 


power, and through the use of a piloted turning head 
feeds and speeds are employed, limited only by the ability 
of the high-speed cutting tools to stand up to the work. 
All cutting tools are in simultaneous operation, turning 
the outside, facing the solid end and forming the ring 
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the boring and turning operations are proceeding, stepped 
tools carried on the cross-slide block are severing the fin- 
ished rings, which drop onto a carrier, to be removed by 
the attendant upon the return movement of the turning 
slide. 

% 


Serpentine Shear 

The serpentine shear shown was aesigned particularly 
for the straight and irregular cutting of sheets and plates. 
The frame is a steel casting of spiral construction, de- 
signed to provide sufficient clearance for material of un- 
limited length or width. This machine will handle not 
only straight cutting but also in or out curves having a 
minimum radius only slightly larger than the diameter 
of the blades. The spiral steel frame carries all gearing 
and is mounted on a substantial cast-iron base. All gears 
are cut from the solid and are provided with cast-iron 
gear guards. 

The blades, which are made of tool steel, are set in ap- 
proximately a horizontal plane. This gives a large cut- 
ter bearing on the sheet or plate and, consequently, distor- 
tion in the cutting is reduced. The upper cutter is posi- 
tively driven, while the lower cutter is mounted in an ak’ 
justable sleeve, so that its position may be varied to allow 
for different thicknesses of material and for re-dressing. 
In addition to this a cam is provided so that the lower 
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blade can be dropped enough to permit the removal of 
shoots without reversing the machine. The cutters have 
a flush fastening to the shaft, so that no nut projects to 
interfere with the handling of the work and the knurled 
edges feed the sheet automatically into the machine. A 
tool-steel pin is provided to take up the end thrust on the 
lower cutter shaft. 

The machine is driven by means of a two-speed pulley, 

















SERPENTINE SHEAR 


giving slow speed for intricate curve cutting and high 
speed for straight work, and is made in a variety of sizes. 
It is a recent product of Joseph P. Ryerscn & Son, Chi- 
cago, Ill. 
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Small Manufacturing Lathe 


The lathe shown was designed primarily for manufac- 
turing operations, such as turning all kinds of short pieces 
up to 12 in. in length, held between centers, as well as 
small chuck and faceplate work. The swing over the 
chip guard is 8 in. diameter. 

The overhanging tailstock is secured to its own dove- 
tail ways at the rear of the bed. This permits of the car- 
riage being constructed on the plan of a miller table. 
The bed is 32 in. long, and the solid-top form lends rigid- 
ity. The ways are protected by the chip guards fastened 
at each end of the carriage; the front one passes under 
the headstock. 

Both hand and power feed is obtained by means of rack 
and pinion located nearly under the center of the carriage. 
The pinion is integral with a vertical shaft, extending 
down through the bed, where it is connected by means of 
suitable gearing and a positive clutch, to the regular 


change gears on the end of the lathe. Threads from five 
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pitch to the finest may be cut. The feed in either direc- 
tion can be automatically disengaged by the adjustable 
trip, shown underneath the carriage, and when so thrown 
out the carriage may be run farther along by hand to the 
full limit of its travel. 

The spindle can be furnished either for a plain center 
or a set of draw-in collets, handling bar stock up to 5 in. 
diameter. The drive is obtained by a bevel gear and smal! 

















SMALL MANUEACTURING LATHE 


pinion running at a high rate of speed, thereby permit- 
ting the use of a light belt. The gears are entirely in- 
closed and run in oil. When necessary to change the 
spindle speed, it can be readily done by changing the 
driving pulley, the difference in length of the belt being 
taken care of by a compensating countershaft. 

The carriage may be run back underneath the tail- 
stock, thereby making it unnecessary to have the tail 
spindle extended when taking cuts near the dead center, 
or for short work. This is also convenient for such oper- 
ations as filing, polishing and taking measurements, as 
the carriage may be run entirely out of the way without 
disturbing the tailstock. Means are provided for adjust- 
ing the headstock sidewise in order to keep the centers in 
proper alignment. There is a reservoir for cutting lubri- 
cant in the upper part of the base, and a cupboard in 
the lower part for tools. 

This machine is a recent development of the Porter- 
(‘able Machine Co., Syracuse, N. Y. 


Geared-Head Lathe 


The machine shown represents the latest addition to 
the line made by the Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. Changes of spindle speeds are ob- 
tained through sliding clutches, which are so arranged 
that no two speeds can be engaged at the same time. 

The special feature claimed for this machine is that 
the spindle may be stopped, started or reversed by the 
onerator from his working position without the need of a 
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countershaft or a reversing-motor equipment. ‘This is 
made possible through two clutches and gearing, located 
in the reversing friction-gear box at the head end of the 
machine. The general construction is similar to the regu- 
lar product of the makers. 
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attached or several inches below as in the case of a pump- 
valve seat, and will operate as readily in a vertical as in 
a horizontal position. 

The spindle, which is of standard taper, and quill, re- 
volve together. When the cutter used is no larger than 




















Moror-Driven Gearep-Heap LATHE 


This machine is made in sizes ranging from 14 to 30 
in., and is adaptable for either single-pulley belt drive 
from a line shaft or direct-connected motor drive. 
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Portable Miller 


The portable tool shown is made in two styles, with and 
without automatic feed. 

The bed has rib supports in the center and removable 
posts at both ends. These posts are made to take out, if 
necessary, When setting up the machine, so as not to in- 
terfere with a wrench when tightening holding nuts in- 
side the base. In the base are numerous elongated slots 
to permit attachment of the machine to the work. The 
machine will mill a surface level to that on which it is 














PoRTABLE MILLER 


the diameter of the spindle, it may be lifted out of the 
bearing, together with the spindle, and the cutter sharp- 
This machine is the latest ad- 


the Pedrick Tool & Machine 


ened or a new one put on. 
dition to the line made by 
Co.. Philadelphia, Penn, 


Four-Unit Single Spindle 
Tapping Machine 
built by 


Penn., for tap- 
The work 


tapping machine, 
Pottstown, 


The illustration shows a 
the Pottstown Machine Co., 
ping flanges, single-end fittings and the like. 
is held in toggle-operated chucks. 
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Owing to the large amount of adjustment provided at 
various points, the machine is adapted for turning out 
small lots of work quickly. This machine is built in va- 
rious sizes to handle fittings up to 12 in. diameter. 


Heavy Cylinder Planer 


The illustration shows a 72x72-in. heavy-pattern lo- 
comotive cylinder planer recently developed by the Cin- 
cinnati Planer Co., Cincinnati, O., and made in various 
This machine has rapid power traverse to all 
heads in any direction. All movements are independ- 
ent of each other, and can be operated whether the table 


sizes. 


is in motion or not. 
The motor pinion engages a large 
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A Shop that Failed and the 
Reason Why 
By C. D. Crary, JR. 

The mercantile agencies, which have endeavored to lo- 
cate the causes of business failures from time to time, 
unite in saying that lack of capital, inexperience and bad 
credits are the chief stumbling blocks to success. 

They are right—in a lot of cases. But one of the rea- 
sons why many a promising little machinery-manufac- 
turing business fails to come out on top, and finally goes 
down into oblivion, may almost be summed up in the 
statement, “‘the owner would rather wear starched linen 
than overalls.” 

This may seem like putting too much stress on what, 





gear on the horizontal rapid tra- 
verse shaft, from which the pinion 
that drives the feed clutch receives its 
power. Near the center of this hor- 
izontal shaft is shown a gear meshing 
into a pinion on the gear case of the 
elevating device, through which pow- 
er is transmitted for raising and low- 
ering the crossrail. The power feed 
to the heads comes from the driving 
clutch, which has a link motion to 
the bevel gear on the large horizon- 
tal shaft. This bevel meshes 
into a gear on the shaft, 
thence through a set of spur gears 
to the trigger gears on the end of 
the rail The driv- 
ing clutch from a rod 
which from the 
tumbler and dogs on the side of the 
The amount of feed 


gear 


vertical 


and side heads. 
is tripped 
motion 





receives its 


tables and bed. 
is varied by the graduated slot heads, 


which indicate the exact amount of 
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feed. 

The rapid power traverse recelves 
from a vertical 
shaft on the side of the housing, similar to the feed ar- 
rangement. The small shown on the end of 
the rail and side heads operate the rapid traverse and 
Turning these handles to the left engages the 


its power second 


handles 


feed. 
rapid traverse and to the right the feed, and in no case 
can both be engaged at the same time. The long handles 
at the back of rail and side head are used for revers- 
ing the direction of the rapid traverse. 

A specially added feature in this machine are the ex- 
tra side head supports, used while planing locomotive 
cylinders. The side heads are provided with extra brack- 
ets, which are bolted on the inside of the housing; these 
support the slides while planing the frame fits, and the 
like. They are adjustable in height and can be used 
in any position between the top of the table and bottom of 
the erossrail. 

A sliding shoe fits the front face of these brackets and 
has a dovetail onto which the cross-slide fits. This con- 
struction is designed to eliminate twisting strains on 
the housing face, usually caused by the long, overhung 
slide and upward pressure of the tool. These brackets 
can be easily removed from the machine, thereby con- 
verting it into a standard planer. 


Heavy CYLINDER PLANER 

apparently, is a minor detail, It may seem like empha- 
sizing merely shop efficiency at the expense of general ex- 
ecutive ability. In fact, it may appear, to the successful 
machinery manufacturer, who relies on his superinten- 
dent to run things out in the shop, as if the suggester 
failed to take into account the fact that the financial, sell- 
ing and general managerial duties of the head of such an 
establishment are more important than the purely me- 
chanical operations of the boys at the machines. 

Recognizing the necessity of proper guidance by some 
executive, it must nevertheless be remembered that the 
small concern, just branching out into the machinery 
business, must frequently compress into one job the duties 
of sales manager, credit manager, superintendent and 
even machine hand. While the business is small, the 
manager must be able and willing to do anything that 
needs to be done—whether it is putting on a white shirt 
and a stiff collar and going out and landing an order, or 
jumping into overalls and running a machine. 

Concrete illustrations are, of course, a lot better than 
glittering generalities; and here is a story, which is true 
as to facts, which will indicate the point to which ref- 
erence has been made. 
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THe Start IN BUSINESS 

A young man with a lot of experience in designing and 
installing in a certain type of manufacturing plant, de- 
cided to go into the business on a larger scale. That is, 
he put in a shop for the manufacture of the equipment in 
which he specialized, and went after trade covering a 
pretty wide territory. He knew his business, and began 
to get orders which required such a heavy outlay of money 
that he decided to incorporate. He showed his books to 
a number of people with money to invest, and they, see- 
ing what seemed to be a real opportunity, put their funds 
into his stock. 

The shop owner was made president and general man- 
ager, one of the investors, who had had some office exper- 
ience, became secretary and treasurer, and took a position 
with the concern on that basis. The machinery man, 
suddenly transformed from an ordinary person into the 
president and general manager of a real corporation, char- 
tered under the laws of his state and empowered to do 
many important things, couldn’t help paiting himself on 
the back, mentally, at least. 

With money in the bank, produced by the sale of stock, 
things looked good. 

“I’ve got capital enough now to do this thing right,” 
he said. 

Doing it right included first, hiring a shop foreman to 
run the practical end of the business, to which he former- 
ly had given much of his time. He was in a big hurry, 
you see, to get out of the overalls and into the starched- 
collar class. He rather liked sitting at his big desk in 
the front office, dictating to a real stenographer and sign- 
ing his name as “president and general manager.” The 
sensation was mighty pleasant, and the feeling that he 
was a real executive, instead of a mere machinist, was 
exhilarating. 

It must be acknowledged, however, that the head of the 
concern did not lose himself in building air castles en- 
tirely. He got out and hustled for more business, and 
landed a number of good orders. The trouble was, how- 
ever, that he was putting too much of his capital into the 
frills and appearances of the business, instead of into pro- 
ductive equipment and labor. 

Before he knew it, his little $10,000 corporation had 
an office expense of $550 a month, made up of such items 
as salary for himself, the secretary-treasurer, the drafts- 
man, the stenographer and bookkeeper and incidentals of 
various kinds. The office, which was producing nothing 
of actual, tangible value, was being allowed to eat its 
head off, at the expense of the shop, the product of which 
had to carry all of the expenses and all of the profits, 


necessarily. 
A PERTINENT QUESTION FROM THE SHOP 


One of the men employed in the shop, who had bought 
a few shares of stock when the business was incorporated, 
went to the president of the company one day and said: 
“Mr. Beech, I’m working for you, and don’t want to butt 
in; but don’t you think expenses ought to be cut down? 
We don’t need much of an office, and if we could use the 
money we’re spending up there in the office to buy a few 
more machines, that we know we could keep busy on 
profitable work, we’d be in a better position to make 
money.” 

“That’s all right, Jim,” said the boss, smiling in a 
kindly fashion, as though pitying the abysmal ignorance 
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which could not appreciate the necessity of a manufactur- 
ing corporation having a real office and putting up a 
front. “We’re getting the business, and you’ll have a nice 
little dividend on your stock before you know it.” 

But, unfortunately, Jim knew what he was talking 
about, because he realized that with the amount of work 
being turned out, the big office expenses could not pos- 
sibly be carried. It was as though a little 10-hp. motor 
had been asked to run all of the machinery in a factory 
which formerly had been operated with the energy pro- 
duced by a 100-hp. boiler plant. In other words, there 
was an utter lack of proportion between the possible 
profits which could be made by the shop and the obvious 
expenses which were being piled on by the big office or- 
ganization which had been created. 


THE INEVITABLE RESULT 


The inevitable happened. Creditors found it hard to 
collect. The foundryman who supplied the castings had 
to sue, and this brought down a flock of other creditors on 
the corporation, and before those who had been sitting in 
swivel chairs and dictating business letters to nattily-at- 
tired stenographers knew what was happening, a petition 
in bankruptcy had been filed and a trustee was appraising 
the vaiue of the machinery. The newspapers recorded the 
date of the sale of the property, and the proceeds were 
distributed among the creditors, who got in the neigh- 
borhood of 20c. on the dollar, and congratulated them- 
selves that the loss was not total. 

The mercantile agencies, of course, reported the cause 
of the failure, for statistical purposes, as lack of capi- 
tal. Mr. Beech, by the way, has a job as salesman for a 
concern in the same line in which he had been engaged, 
and finds himself much more comfortable and care-free 
than when he was attempting to run a shop without get- 
ting his hands dirty. 


THE SEQUEL 


A sequel to this story, which should properly be ‘ap- 
pended, is that Jim, referred to above, bought a few of 
the machines of the company at the final sale. He rented 
a little building in an inexpensive location and installed 
his equipment. He got a few of his friends to go in with 
him, and they are now busy turning out the same kind of 
goods as were made in the old shop. The “office” consists 
of a space 6x8 ft., in which is a drawing-board and a 
ledger. Jim is not a genius at selling goods, but he has 
called on the plants consuming his products in that vicin- 
ity, and has lined them up for business. He is putting 
most of his time in at a machine, where he knows that 
every lick is going to count. 

“I know I’m making money here,” he said not long ago, 
“because we are keeping busy and our customers are giv- 
ing us work as fast as we can take care of it. We have 
already got far enough ahead to put in another machine, 
which has been ordered. We intend to grow slowly, so 
that when we get to the point where I can put on my 
Sunday suit everyday, and forget that I ever wore over- 
alls, we will have enough business to be able to carry 
the expense. But for the time being I expect to carry my 
office chiefly under my hat, and to handicap the shop as 
little as possible by expenses which are not absolutely 
necessary.” 

Jim will win. 
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American Society for Fire 
Prevention 


The American Society for Fire Prevention, formed for 
the purpose of carrying on an aggressive campaign for 
fire prevention along every practical line and throughout 
all parts of the United States, held its organization meet- 
ing, Feb. 11. Abram W. Herbst was chosen director of 
safety of the society and he will have charge of its techni- 
cal work. In this work he will have the assistance of a 
strong advisory board of experts. 

The Society is maintained solely by the voluntary con- 
tributions of its members and its services, codperation and 
records are offered free to all persons, corporations and 
institutions interested in the work for which the society 
was formed. 

Bernard Glaser is secretary of the society. 
are at 51 Chambers St., New York City. 


The offices 
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WELDING By Richard M. Hart. Second edition. Two hun- 
dred and ten 6x9-in. pages; 127 illustrations; indexed; 
cloth bound Price, $2.50. McGraw-Hill Book Co., Ince., 
New York City. 


This second edition of a book originally published in 1910 
has been made necessary because of the rapid progress in 
the development of apparatus and methods for welding dur- 
ing the last three This is especially true of are and 
oxyacetylene welding. Because of this, the reviewer is a 
little disappointed to find but scant attention given to the 
uses of flame welding and cutting in manufacturing opera- 
tions. The greater number of the illustrations shown are 
drawn from repair work. 


FACTORY 
Hugo Diemer. 


years. 


ORGANIZATION AND ADMINISTRATION, By 
Second edition; three hundred and seventy 


eight 6x9-in. pages; 174 illustrations. Bibliography; in- 
dexed; cloth bound, Price, $3. McGraw-Hill Book Co., 
New York City. 


This second edition of a well received book on industrial 
management, contains some 70 pages more than in the first 
printing. In the work of enlarging, the volume has been, 
to a large extent, rewritten and extensively rearranged, to 
bring about a more logical sequence. This has been necessi- 
tated by the important development in industrial manage- 
ment, since the book was first issued. The paragraphs are 
now numbered and are given topical headings. At the end 
of most of the chapters is a reference to specific chapters or 
sections of modern books, the transactions of engineering so- 
cieties and articles that have appeared in the technical press. 


These changes will make it more useful and of more help 
to anyone who wishes to pursue the study of the subject 
further. 

MACHINERY’S HANDBOOK. Fourteen hundred 414%x7%%-in. 


numerous illustrations; indexed; leather bound. 

Price, $5. The “Industrial Press,” New York City. 

For 20 years “Machinery” has been accumulating material 
for a handbook dealing with machine design, construction and 
This has now been shaped by Erik Oberg and 
Franklin D. Jones into a volume, having a page a trifle larger 
than the usual pocketbook. size, and 24% in. thick. The me- 
chanical makeup of the book in type, headings, tables, illus- 
arrangement, is excellent. It is an unusually 
fine product of the technical borekmaker’s art. The matter 
has been prepared in a series of condensed treatises, 75 in 
all. These treatises naturally range themselves into five 
groups. The first deals with mathematics and strength of 
materials, occupying a little more than one-quarter of the 
volume. The second and largest group is devoted to the de- 
sign of machine parts, and covers 425 pages. Machine-shop 
practice is treated of in the third group comprising 328 pages. 
The fourth is short, occupying but 86 pages, and deals with 
foundry, forge- and welding-shop practice, and a few other 
brazing, etching and coloring metals. 
is made up of miscel- 


pages; 


operation. 


trations, and 


subjects, as soldering, 


The last group, covering 179 pages, 
laneous subjects, including horsepower of machine tools, 
proverties of material, composition of alloys, pneumatics, 


weights and measures, and others. The material has been 
drawn from many sources, “Machinery’s” data sheets, books, 


transactions of engineering societies, and catalogs. 
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Franklin Phillips 


Franklin Phillips, president of the Hewes & Phillips Iron 
Works, Newark, N. J., and for a number of years a recog- 
nized authority on steam and hydraulic engineering work, 
died, after a brief illness, on Feb. 9. 

Mr. Phillips was born in Newark in the year 1857, and 
was a son of the late John M. Phillips, founder of the Hewes 
& Phillips Iron Works, originally mechanical engineers and 
machine-tool builders, and of late years manufacturers of 
Corliss engines and other Jarge engineering equipment. His 





, 


Evening News.’ 


Courtesy “The Newark 
FRANKLIN PHILLIPS 


education was received in the schools of Newark, the Stevens 
Institute of Technology, and finally Cornell University, where 
he graduated as a mechanical engineer with the class of 
1878. 

Immediately upon completion of his education Mr. Phillips 
entered his father’s plant at which time machine-tool build- 
ing was the principal feature of the business. His natural 
inventive ability soon found an outlet in the design of va- 
rious types of machine tools, and he is believed to be one 
of the first to make application of the steep-pitch worm 
gear in connection with a planer drive. Later on engine 
design occupied most of his time and for that reason the 
machine-tool end of the business became less important and 


was finally abandoned about 20 *years ago. 
Jersey Foundry- 


Mr. Phillips was president of the New 
men’s Association and was actively interested in the public 


affairs of his city. 





PERSONALS 











E. J. Lees, member of the Lees-Bradner Co., Cleveland, Ohio, 
sailed for New York on February 13, after a European busi- 
ness trip. 

H. Pellard has become superintendent of manufacture of 
the Chicago plant of the Benjamin Electric Manufacturing 
Co., Chicago, Ill. 

Joseph T. Ryerson, treasurer of Joseph T. Ryerson & Son, 
Chicago, Ill., sailed for Bermuda on Feb. 11. Mr. Ryerson 
was accompanied by his wife. 

E. M. S. Young, formerly associated with the Superior 
Steel Co., Carnegie, Penn., has become general manager of 
the Standard Gauge Steel Co., Beaver Falls, Penn. 

A. B. Hazzard, for the past six years general manager of 
the J. Morton Poole Co., Wilmington, Del., has resigned that 
in order to accept one on the staff of managers of 
the Detroit Engine Works, Detroit, Mich. A farewell dinner 
was tendered Mr. Hazzard on the evening of Feb. 18, ar- 
ranged by his many friends in Wilmington, on the occasion 
of which he was presented with a silver cigar service by 
members of the Delaware Automobile Association. 


position 
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Producing Lawn Mowers ona Large 
Scale 


By ErHan VIALL 


SYNOPSIS—The shop practice of one of the largest 
and best known lawn-mower factories in the Middle West 
is described. Illustrations of turret-lathe work on the 
wheels, a special machine of unusual design for finish- 
ing both disk plates at once, a method of forming the 
cutter blades, three machines in one for work on reel 
spiders, assembling and grinding reels, a blade-beveling 
grinder, with detachable cam guides for grinding all 
forms of reels, cutter-bar and pinion work, and a univer- 
sal clamping fixture. The works have an unusual meth- 
od of handling wheels and other work with a minimum 
of handwork, 
a 

There are a number of things which call up painful 
memories of our boyhood days—things that kept us from 
that fishing trip or the ball game on the back lot. For 
instance our mother would mention, just as we were 
ready to slip away, that the potatoes must be hoed, or the 
onions weeded, or perhaps that the lawn must be mowed ! 
How we hated the very sight of a hoe, or a lawn mower! 
However, the older ones of us had some excuse for hat- 
ing to mow the lawn, for in those days most of the lawn 
mowers were heavy enough to make a good husky man 
grunt and perspire. The beautifully finished, light, ball- 
bearing machines of the present day, that any good 
healthy boy can run across the lawn and which cut 
grass nearly as high as his head, were only a dream. 
No one, at that time, ever had an idea that the business- 
like, yet push-with-a-touch machine of the type shown 
in Fig. 1 would ever be within reach. 


spoke and the webbed type. From this it may be gath- 
ered that the individual parts may differ considerably 
in form, or in minor ways, though the general lines of 
the machines are to a certain extent standard and char- 
acteristic of this firm’s output. 

Following our usual practice in a shop article, only 
typical examples of the more interesting operations and 
machines will be shown, many obvious steps being pur- 
posely omitted. 


MACHINING THE WHEELS AND Disk PLATES 


The method of machining the wheels on a Garvin 
machine is shown in Figs. 2 and 3. 


The chuck is oper- 























Fic. 2. MACHINING A WHEEL 

The ball-bearing lawn mower shown is but one of a 
large number of models built by the American Lawn 
Mower Co., Muncie, Ind. This firm manufactures such 
well known models as the Garland, Columbia, Marvel, 
New Peerless and many others known to thousands of 
mower users all over the world. 

Among the various models are those with three-. four- 
and five-blade reels; the wheels used are of both the 





Fic. 3. Tue Back-Factne Toor 

ated by a lever from the rear like a regular screw machine 
chuck. The center reamed and faced, 
using the tools A, B, and (, in order. The back of the 
hub is then faced off with a tool operating through the 
This method of machin- 


hole is bored, 


spindle as shown at D, Fig. 3. 
ing finishes the wheels at one setting. 

Disk plates, which are the castings that form the ends 
of the frame, are cast right and left and are machined 
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in pairs in the special machine shown in Fig. 4. As 
both ends of this machine are practically alike one end 
is shown on a larger scale in Fig. 5 for the purposes of 
a description. 

The disk-plate casting to be machined is set into the 
machine close to the-housing, as shown at A. A slid- 
ing chucking: jaw B is screwed down by turning the 
handle C, the shaft of which is connected to the screw 
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sertion and removal of the work and throwing in the 
clutch, the machine is entirely automatic. 


Work on CuTtTerR BLADES 


The steel cutter blades are made of a special grade 
of metal, rolled to the cross section desired, then cut to 
length and drilled. They are next given the spiral 
form familiar to everyone, by rolling them on a form, 





—— 





AUTOMATIC 





Disk 
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PLATE MACHINE 




















Fic. 6. BLapE-FoRMING MACHINE 


} 
| 


back of the jaw by means of spiral gears D, 


ter F of the 


The cen- 


casting is finished on the outside and the 


end is faced, with the hollow mill F. The center hole 
s cored out and is not machined at all as a clamping 
bolt passes through it. The various other holes in the 


casting are drilled out or bored and faced by means of 
tools in a multiple head that feeds up from the back; 
full A pair 


of the disk plates are shown lying on the bed of the 


and fH, 


it may be seen in view of the machine. 


machine at G@ With the exception of the in- 


Fig. 7. 


BLADE FORMER 


ANOTHER VIEW OF 


as shown at A, Fig. 6. One of the formed blades is also 


shown at B. The spiral master form over which the 
blades are bent has a channel or recess into which the 


blades fit 


form by 


as shown. The steel blade is pressed to the 
and JD. The roller C holds the 


blade to the form while the other does the real bending. 


two rollers C 


The master form has two spiral “wings” to it, the upper 
one to hold and form the blades over and the other, 
lower one to do the guiding. This is done by running 


the lower wing between two guide rollers, one of which 
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Fic. 8. Sprper-MACHINING SET 
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TACKING BLADES ONTO THE SPIDERS 
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is shown at #. The forming and guiding head itself 
is on a carriage which is fed along by a lead screw F. 
The machine is driven by two belts, one of which is 
crossed, stops being arranged to reverse the motion of 
the lead screw at the end of the distance set for the car- 
riage travel. Another view of the machine taken from 
the opposite end is shown in Fig. 7. 

After being formed, the blades are tumbled to give 
them a polished surface and they are then ready to be 
assembled on the reel spiders. 

MACHINING THE SPIDERS 

Two drilling machines and a horizontal tapping spin- 
dle have been grouped, as shown in Fig. 8, in order to 
make it easy for an operator to finish the reel spiders 
with the least possible effort. At A the setscrew hole 
is drilled, using a simple angle plate with a pin in it for 
a jig; a stop is provided on which to rest one of the 
spider legs while drilling. At B the drilled hole is 
tapped. The tapping spindle works on the usual prin- 
ciple with a friction disk on it running between twb 
pulleys traveling in opposite directions. Simple pres- 
sure of the work causes the tap to be revolved forward 
or backward, as the case may be. The spider to be 
tapped is held on a pin in a slide which runs on two 
guide rods. A handle C underneath is used to operate 
the slide to make the friction disk grip on the right pul- 








Fic. 10. RIVETING ON THE BLADES 


ley. At D the spider is drilled through for the shaft 
clearance and the.casting is bored out for the ball race. 
The holding device consists of a universal, three-jawed 
chuck, to which special holding jaws have been fitted. 
Other chucks are provided for spiders with four or five 
legs. 


ASSEMBLING AND Rivetrine REELS 


The blades, spiders and shaft are roughly assembled 
and the rivets “tacked” in, as shown in Fig. 9. For this 
purpose a simple stake anvil and a hammer are used. 

The final riveting is done in a drop hammer, as shown 
in Fig. 10, the drop being regulated by the foot of the 
operator as he guides the reel with his hands. 
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The correct setting of the spider with reference to the 
end of the shaft is gaged in the device shown in Fig. 
a p ° . mn as . 
11. The ends of the shaft rest in channels. The slide 
A forces the shaft against the stop B. The Y-piece C 
at the same time forces the end spider against the end 
of the channel D. The setscrews are then tightened and 
the reel is ready for grinding. 
GRINDING REELS 


The first grinding operation on a reel is to bevel the 
cutting edge of the blades, which is done in the special 
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grinder shown in Fig. 12. The hollow tail-center, in 
this case, has a rack-and-pinion movement and is kept 
in firm contact with the end of the shaft by means of a 
lever and weight A, instead of a spring. The move- 
ment of the carriage and the indexing of the reel are 
automatic. The spiral movement needed to grind the 
blades properly is obtained through the rack B and pin- 
ion C. The rack is made to slide and is forced against 
the cam PD by the spring #. As the blade is ground, the 
table and the end of the rack feed along in the direction 
indicated by the arrow. When the end of the rack 











12. Reet-BLADE 
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Fia. 11. Reet-Sprper Setrrine Device 





Fie. 13. Cams Usep on BEVELING MACHINE 











Fic. 14. Reet. Truine GRINDER 


STATIONARY BLADE-SEAT GRINDER 


Fig. 15. 
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reaches the part F, this part lifts up and the rack trav- 
els on to the abrupt rise at @ and a little beyond. The 
hinged part then drops down so that, as the table re- 
verses the blades of the reel are shifted into a position 
where they clear the grinding wheel. At the opposite 
end of the cam is another abrupt rise which indexes the 
reel to the next blade, a simple spring finger being used 
to latch the blade in position. 

Two other cams that may be bolted into place for other 
types of reels are shown in Fig. 13. 

The blades are next trued up to give a nice shear to 
the edges in the grinder shown in Fig. 14. The rack- 
and-pinion tail center, held to the work by a lever A 
and a weight, is plainly shown. The reel is simply re- 
volved rapidly, and automatically fed past the wheel B; 
the method of revolving the reel is plainly shown. 








CuTtrer-Bar Work 


The cutter bars that hold the stationary blade are 
ground for the blade seat in the grinder shown in Fig. 
15. The bar is simply held between the stops A and B, 
and fed past the wheel. The lock is the simplest of cam 
movements. 

After the blade has been riveted in place, the bar is 
clamped in a similar fixture in another machine, as shown 
in Fig. 16. The back of the blade is beveled by the 
disk wheel A and the face of the blade is ground true by 
the cupwheel B, the blade being finished at one setting. 


DRILLING PINIONS 


The small cast pinions through which the reel is driven 
from the wheels are rough drilled out in the machines 
shown in Fig. 17. These four machines have an auto- 
Fic. 20. Wert Racks AND TRUCK matic feed, so that one operator can turn cut an enormous 
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number of pinions in a day. The holding jig is extremely 
simple and is shown on a larger scale in Fig. 18. 

A simple piece of iron is used, which is recessed to re- 
ceive the pinion and has a pin A to engage one of the pin- 
ion teeth and keep it from turning. ‘The block is drilled 
through near the outer end and a bolt is run through 
loosely, allowing it to “float” and let the work adjust it- 
self. 

Pin holes in the ends of reel shafts are drilled in the 
two-spindle machine shown in Fig. 19. The holding fix- 
ture is a universal two-jawed vise ; the screw operating the 
jaws is right- and left-hand. The jaws are opened or 
closed by turning the handwheel A on the end of the 
screw. Steel bushings set into brackets over the ends of 
the shaft are used to guide the drills. 

One of the best ways to handle certain classes of work 
is shown in Fig. 20. In this particular case from 200 to 
250 wheels are piled on each holding rack. The bases of 
these racks have legs on them, raising them high enough 
above the floor to allow the type of truck shown to be run 
under them. This truck is made on the same plan as a 
stove lifter, and when it is run under a rack it may be 
elevated by means of a lever which lifts the rack legs off 
the floor and allows the truck and its load to be run wher- 
ever needed and the entire load again deposited on the 
floor by the simple movement of the lever. In work of 
the kind illustrated two men are usually required, one 
to steady the load and the other to push the truck, but 
for loads not so high only one man is needed. 


# 
Tracing Back 


By R. S. STONE 


The department for assembling and shipping machines, 
which may be termed collectively the “delivery” depart- 
ment, is the one place where the condition of the whole 
shop organization is best reflected. There the various 
castings and forgings come together, after machining, 
any purchased parts or accessories are added, the neces- 
sary checking and testing are done and the final touches 
given to machines before shipment. If any detail of a 
machine is missing, is behind time or is rejected as the re- 
sult of test, it means a corresponding delay in filling the 
order on which it applies. 

This may cause the estrangement of a customer; and it 
always results, at the least, in reducing or eliminating the 
profit that would otherwise have been made—often, in- 
deed, in an actual loss. 

That, however, is not the important point. 

What most concerns the management is whether the 
missing or defective part is an isolated example of blun- 
dering or whether it represents a condition that needs 
remedying. 

The best means of getting at this is to “trace back.” 

LOCATING THE TROUBLE 


Somewhere along the line the responsibility can be 
fixed. Frequently it is concentrated at one point, but 
more often, probably, will be found divided among sev- 
eral; for in a great majority of cases the errors that show 
up in the assembling department are the result of the 
assumption of one or various employees that a matter is 
being attended to by someone else. The next largest 


number of failures is usually due to lack of suitable co- 
operation between different departments. 
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Tracing back is more effective, as a rule, than tracing 
forward, because it starts where the trail is freshest and 
begins with the foreman or other employee whom the de- 
fect or omission was the last to get by. 

Missing parts are an exception, to the extent that they 
should first be looked up on the shop order to ascertain 
whether they were properly entered. As a rule, however, 
they have been; and the omissions will usually be found 
to lie between the drafting room and pattern shop, be- 
tween the latter and the foundry or between the foundry 
and machine shop, most commonly between the latter 
two. From the time when large metal-working plants be- 
gan to be operated under modern conditions there has al- 
ways been a singular lack of unity in the management of 
foundries and machine shops, even when forming part of 
the same establishment. It is seldom, of course, that 
castings are purposely held back, but delivery dates are 
apt to be uncertain, and requests for definite informa- 
tion on that point too often meet with evasive or surly re- 
plies. Finished castings, also, not infrequently lie around 
the foundry or yard or are sent to the wrong place in 
the machine shop; and anyone who has had experience in 
hunting for a missing casting knows what apparent in- 
genuity inanimate things can exercise in concealing them- 
selves from view. All such complications, of course, mean 
delay and inefficiency at the assembling end, which, in 
most cases, is the most important end to have free from 
eny kind of trouble. 


Orpers Witt Not Remepy FAILures 


They cannot be remedied by any general order from 
the management, no matter how peremptory. Practically 
the only method is to track down each failure as it oc- 
curs, find out the cause and make an example of it in 
showing employees the need for better work or system. 
Where lack of codperation is the root of the evil, each case 
must be handled with tact and discretion, according to 
the circumstances. With individual employees, however, 
it is essential to deal with specific facts; no general state- 
ment of conditions will make the necessary impression. 
It is having a certain definite failure brought home to the 
individual or department that counts. 

What has been said of missing or defective parts applies 
equally to other conditions which may delay either the as- 
sembling or shipment of machines. These will naturally 
vary widely according to the character of the product; 
but all failures inherent in the work of the plant or of 
the overhead organization will yield to the same kind of 
treatment. Where the product is such that parts can be 
put through the shops in quantities, there are naturally 
not the difficulties specifically referred to above ; yet others 
equally important to the successful operaticn of the plant 
may be revealed in delayed deliveries. In any case. 
whether on a single part or a large stock order, “tracing 
back” will be found an expedient well worth trying. 


% 


The exports of British iron and steel for 1913, excluding 
iron ore and including scrap, were 5,050,919 gross tons, as 
against 4,933,112 tons for 1912, an increase of 117,807 tons 
The decrease in pig-iron exports continues, the total, includ- 
ing ferroalloys, being 1,124,815 gross tons for 1913, as com- 
pared with 1,262,383 tons for 1912. Of galvanized sheets the 
exports were 762,244 gross tons for 1913, as against 658,650 
tons for 1912, an increase of 103,594 tons. tron and steel im- 
ports for 1913, excluding iron ore and including scrap, show 
an increase of 282.757 tons, totaling 2,343,709 tons, as com- 
pared with 2,059,952 tons for 1912. 
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Producing Machine Parts at a Loss 
vs. Buying ata Profit 


By C. 


SYNOPSIS—What parts shall a machine manufacturer 


make in his own plant and what parts shall he buy? 
This problem is of importance to all machinery builders, 
and the solution varies with the organization and equip- 
ment of the plant, its location, the nature of the product 
and other factors. The commercial consideration, while 
usually the most important, may in some cases be disre- 
garded by the manufacturer who justifies his action in 
making certain parts at higher cost than the purchase 
price, on the ground that only in his own shop can the re- 
quired quality be assured. As a rule, the tendency to 
monopolize work better done outside is to check, to just 
that degree, the development of specialization which has 
been so important a factor in carrying American tools and 
other machinery into the markets of the world. 
# 

There are probably few companies engaged in building 
machinery of their own design who have drawn a clear 
distinction between the parts produced at a profit and 
those on which there is a loss, particularly where any are 
purchasable in quantities from outside concerns. In the 
case of castings this difference has doubtless been more 
generally recognized, for the reason that many concerns 
hesitate to incur the expense of foundry equipment, espe- 
cially for steel castings; but the same distinction is ap- 
plicable to many other lines and should be worked out on 
precisely the same basis. 


ee ot 





Fie. 1, 


To bring out the several problems involved in a general 
discussion of the subject, let us assume that the work of 
the ordinary manufacturing plant can be roughly divided 
into three principal classes: (1) The line or lines of pro- 
duction for which it has been primarily designed; (2) 
secondary production, and (3) work for which the shops 
or their equipment are unsuitable. Upon the relative 
proportions maintained among these the success of the 
Nor is this a simple matter. 
“What is there difficult or 


concern is largely dependent. 
“Why not?” may be asked. 


CastTinecs Best PropUCcED IN THE PLANT 


A. TUPPER 


unusual about keeping a plant occupied with the work for 
which it is best suited—at least during normal times?” 


DETAILS OF THE PROBLEM 


Let us 


There are many things to prevent or hinder. 
say, for example, that the chief business of a company is 








A 35-Town Street Castine Most EconoMICALLY 
PRODUCED IN A JOBBING FouNDrRY 


Fig. 2. 





Wuere Tuey Are to Be MACHINED 
line of machine 


It has started, 


the manufacture of a certain standard 
tools, or other shop or fa tory equipment. 
probably, in a small way and has gradually been built up 
until recognized as an important factor in its field. The 
buildings and machinery reflect the nature and growth 
of the business, being planned and developed along the 
lines originally laid down. 

During the early, or formative, period, when the plant 
was small, the concern adhered to its particular line; or, 
if it took any work outside of this, each contract formed 
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the subject of careful consideration. As the plant became 
larger, however, recurrent periods of business depression 
or dullness made it necessary to find additional “fillers,” 
and these were not always chosen with discrimination, but 
constituted whatever happened to be most available.at the 
time. Some of the fillers developed into fixtures of pro- 
duction and thus became secondary lines—perhaps to the 
extent of requiring distinct departments and additional 
facilities for their manufacture. 

If these new products were supplementary to the orig- 
inal line, so that their manufacture and sale dovetailed 
with the latter, they constituted an element of strength 
and possibly increased the ratio of profit; but if not, it 
simply meant that the partners or stockholders in the 
enterprise had made investments in as many additional 
branches of the business as there were distinct lines of 
production, the same as though they had formed new com- 
panies and leased to each of these a portion of their plant. 
The results of such a division of forces depend entirely 
upon conditions and management. 

' The third class of work treated in this article, that for 
which the plant and its facilities are unsuited, usually 
originates from a desire not to purchase anything which 
ean be made by the concern itself—or, in other words, to 
save for it the profit which someone else would presumably 
make. This idea, as it actually works out, is one of the 
most fallacious of any that have arisen in the history of 
the metal-working industries. Its effect, in innumerable 
instances, is to retard progress, and often it constitutes 
a positive element of failure. 

OCCASIONAL JUSTIFICATION FOR MAKING Every DETAIL 

iN ONE PLANT 

This is not to argue that a machinery builder, for good 

and sufficient reasons, may not undertake to advantage 





ANOTHER STEEL CASTING 


Fie, 3. 
MADE IN A JOBBING FouNDRY 

the manufacture of certain apparatus, every detail of 
which, with the raw material as a base, is produced in his 
own plant, starting perhaps with such huge castings as 
those shown in Fig. 1. The production of these elsewhere 
than in the plant where they were to be machined would 
plainly be uneconomical. A manufacturer may even 
justify making certain parts at greater cost than the 
purchase price, on the ground that only in his own 
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shops can the necessary standard of quality be uniformly 
assured, or that he does not wish to place himself at the 
mercy of congested conditions in the plants of those from 
whom such parts would be purchased. Furthermore, 
there may be conditions, such as distance from a base of 
supply; heavy weights and transportation charges, as in 
the mountain states or on the Pacific coast; the danger 
of delays in deliveries from others; substantial premiums 
offered by customers for prompt completion of contracts ; 
the desire to hold a force of skilled men for whom no 
other work is available, which will justify a manufac- 
turer in undertaking something for which he is not prop- 
erly equipped either in plant or experience; but these 








Fie. 5 

A Cong AND TANK WuHiIcH WerE PurRCHASED MorRE 
CHEAPLY THAN THEY CouLp Bre MADE IN THE 

Home SuHop 


Fie. 4 


are all exceptions to the ordinary rule; and upon them, 
in every case, lies the burden of proof. 
THE Wrone Way To Repuce Costs 

When it comes to heavy steel forgings, or large, diffi- 
cult steel castings like those shown in Fig. 2 and Fig. 3, 
weighing, respectively, 35 and 5 tons, the folly of at- 
tempting their production in a gray-iron plant, like that 
illustrated by Fig. 1, by going to the expense of suitable 
equipment, when they could be purchased at reasonable 
cost from a jobbing foundry, is strikingly apparent; yet 
i have reason to know that in both instances the addition 
of such facilities to the purchasers’ plants was urged— 
to reduce costs. The machining was done in the purchas- 
ers’ shops, along with that of the iron castings made in 
their own foundries for the gyratory crusher and hydrau- 
lie turbine of which the steel castings were to form parts. 

But the most prominent examples of my meaning are 
the numerous details auxiliary to the main parts of ma- 
chinery, like valves, gears, pinions, cams, shafts, wheels, 
levers, bearings, which are frequently interchangeable and 
can almost always be turned out to advantage in quan- 
tities. Many concerns make a specialty of one or more 
of these lines and are prepared to offer them to machinery 
builders at relatively low prices. 

The problem which here confronts a manufacturer 
using such parts on complete machines is two-fold. First, 
will he require enough of these or similar parts to keep 
a line of machines continuously engaged in their produc- 
tion, so as to justify him in securing the necessary equip- 
ment—assuming, of course, that he has no tools already 
installed which can be diverted to the service? Second, 
will the net cost of manufacturing them in his plant be 
less than the best terms he can obtain from specialists in 
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these lines on a contract basis? If, from actual computa- 
tion, it appears that either question should be answered 
in the negative, business prudence will dictate refraining 
from such a course. 


PRODUCTION OF AUXILIARY APPARATUS 


The same considerations hold true of what may be 
termed auxiliary apparatus. Many a machinery builder 
has felt that, having a good, established trade in the main 
equipment of certain industrial plants or processes, he 
might as well go a step farther and manufacture the rest 
of the line. An example of this is the classifying cone 
(inverted) shown in Fig. 4, which forms part of a concen- 
trating process but requires, for steel-plate cutting, bend- 
ing, punching and riveting a regular line of tank-shop 
equipment distinct from that used in the manufacture of 
the machinery with which it is installed. To provide both 
classes of equipment without any better reason would be 
the reverse of economical ; and in the case illustrated that 
was not done. Both this and the tank shown by Fig. 5 
were purchased from a shop making a specialty of that 
kind of work. 

This is in contrast to the example set by many builders 
of power machinery, who have felt at one time or another 
a call to enter upon the manufacture of boilers, feed-water 
heaters, boiler-feed pumps, condensers and vacuum 
pumps; but few such attempts have been financially suc- 
cessful except as distinct—and essentially separate— 
branches of production. The design of boilers, for in- 
stance, and their application to varying conditions is 
strictly a business by itself and requires, for really eco- 
nomical units, the highest type of specialization. It is far 
different with machines such as prime movers and gener- 
ators coupled on the same shaft, which must operate under 
identical conditions. Where, however, this close com- 
munity of interest does not exist, it is better to keep two 
lines of production apart. 

Another thing not to be overlooked is the fact that every 
manufacturer who goes outside his own legitimate line 
or lines of production has the influence of every concern 
in the invaded field not only exerted against him there, 
but also thrown in favor of his competitors elsewhere. 
For example, a power-machinery builder, who sets out to 
sell boilers also, soon finds that the representatives of 
the boiler makers discover opportunities in connection 
with every new contract for a power plant to leave behind 
them criticisms of his turbines, engines, or generators, 
which tend to breed distrust in the prospective buyer’s 
mind. 

EXCEPTIONAL CASES 


There may, of course, be exceptional circumstances, 
besides those noted above, which force a manufacturer into 
the production of parts for which his plant is not suit- 
able. An instance of this was that of a company making 
electrical apparatus, which found itself shut out from 
obtaining certain needed parts controlled by a competitor. 
It held patents which would have enabled it to produce 
acceptable substitutes and had decided to do so, when the 
management learned that a smaller concern was already 
snecializing’ in that line and would undertake to supply 
the parts at much less than they could be manufactured 
for in a plant not adapted to this particular class of work. 
So, even under rare circumstances, a better way out of the 
difficulty may often be found than to penalize the whole 
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machine by manufacturing part of it at a loss. In this 
the automobile builders have set a good example, and their 
practice of letting season contracts for parts is one which, 
with modifications, might be adapted to the production of 
many lines of machinery. 

Besides its influence on the prosperity of a particular 
plant owner, firm or company, the tendency to monopolize 
work better done outside is to check by just that much the 
remarkable development of “specialization” which has 
carried American machine tools into the strongholds of 
European industrialism and has made a large place for 
American machinery of all kinds in the markets of the 
world. That this development has had a most important 
influence on the metal-working and other industries of 
the country is not to be denied; and the farther it is 
carried the greater will be the net gain to the productive 
and marketing capacity of the nation as a whole. The 
same tendency should, therefore, be encouraged in every 
possible way for the future. 
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Keeping Draftsmen’s Notes 
and Figures 
By P. A. FREDERICKS 

I have often been greatly annoyed by not having saved, 
or not being able to find, figures and sketches pertaining 
to work which I had done, so I decided that there was lit- 
tle in the way of calculations, notes, sketches and the like, 
affecting work for which a draftsman was responsible that 
was not worth saving, and, carrying the idea a little far- 
ther if they were worth saving at all, they were worth 
keeping in such form as to be readily accessible for refer- 
ence. 

This requires something besides the scratch pad ordi- 
narily furnished to draftsmen and to my notion there is 
nothing which serves the purpose better than a stenog- 
rapher’s notebook. 

On the front cover is a space for the name and date, 
which it is usually advisable to fill in when the book is 
started and again when completed, for your own conven- 
ience in reference. Only one side of the sheet should be 
used, and not more than one subject to a sheet, while 
a notation should be made at the bottom of the sheet, stat- 
ing the nature of the work and the date, 

As regards the method of putting down the calcula- 
tions, it has always been my idea that a little extra time 
in making notations sufficiently complete to make. each 
step perfectly clear, was time well spent. This extra 
time is usually saved when it comes to checking, and aside 
from this your figures are apt otherwise to become a 
meaningless jumble, “after they get cold.” 

I also make a point of copying any formulas which it 
may be necessary to use, and the reference book where 
thev can be found, with the page number, thus: 


_ 1.50 (D — d)s 
W = 10 _— (Kent, p. 498) 


This is a time saver when it comes to checking over, 
and of great value when similar calculations come up in 
the future. 

For checking the calculations each operation leading up 
to the final result should be first examined to see if the 
method used and the application of the formulas, if any, 
are valid for the work in hand, after which each mathe- 
matical step is taken up and checked in its proper order. 
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This may seem rather elaborate but it is necessary 
for two reasons, first, because if this method is followed 
an interruption during the checking process does not ne- 
cessitate recommencing, and second, too much care can 
hardly be exercised in this final checking. 

A similar notebook is good for sketches. The cover is 
sufficiently stiff for a free-hand sketchbook and perman- 
ency in the matter of sketches has all the advantages that 
it has in figures. 

No attempt need be made to keep an index, as memory, 
or the date on drawings, can be depended upon to fur- 
nish an approximate date; then it is only a moment’s 
work to find the figures on the work required. 


®& 


An Interesting Drill Jig 


By JOHNSON BARRY 


The drill jig illustrated in Fig. 1 was designed for 
the piece shown in Fig. 2. Four drilling operations are 
required, one to each side. To accomplish this rapidly 
the jig was designed to be-used in connection with a 
four-spindle drilling lead. The jig consists of the base 
A and the cap B supporting the arbor C. This arbor is 
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M engaging in anyone of four notches in the shoulder 
E. To index around to bring the next face of the ar- 
bor into register, the lever A is raised to its highest po- 
sition as shown in the sectional view XX. This causes 
the pin N in the lever A to come in contact with the 
nose of the pawl M, throwing it down and out of con- 
tact with the shoulder #. The upward travel of the 
lever K is limited by the stop pin O, working in con- 
nection with the recessed portion of the lever K at f, 
and the pin O is so arranged that when K is at its 
highest limit of travel, the pawl M will be thrown out of 
_contact and the pawl DL 

| [9 will drop into one of the 
‘jeight notches in the 
shoulder d. A down- 
ward pull of the lever K 
then causes the arbor to 
revolve halfway around, 
the complete indexing 
being accomplished by 
another upward and 
downward motion of the 
THE Work lever. The arbor C 
is prevented from rotating backward 
by means of the pawl P engaging 
in the notches cut in the shoulder g. 
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It was necessary to design the jig to 
require two downward motions of the 


lever to one complete indexing opera- 
tion, since enough travel of the lever K 
could. not be secured to accomplish this 
in one downward motion, owing to the 
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Fig. 1. Deraits or Driti Jig 
squared at the ends to suit the piece to be drilled and 
has two circular shoulders notched as shown. The cap 
B has two projections b between which the clamp D 
works, actuated by the cam F which is in turn controlled 
by the shaft F and the lever G. The clamp D carries the 
bushings /7 and is held in position by the cross bar J 
and also kept away from the pieces being drilled by the 
action of the springs J when the cam F is revolved. 
The indexing of the arbor to bring the various faces 
into register is accomplished by means of the lever K. 
This lever rides around the arbor ( and carries with- 
in itself the pawl LZ. This pawl engages with notches 
cut in the shoulder d of the arbor. While drilling is 
being done, the arbor C is held in position, by the pawl 








interference of the clamp D. 
HOLDING THE PIECEs 


The pieces being drilled are held in 
position upon the ends of the arbor C 
by means of the plates Q which are 
round plates with a bullet-shaped pilot 
for locating, and a center to accomodate 
the yoke R. “This is mounted in the 
drilling machine so as to be conven- 
iently swung aside. 

The operation of the complete fixture 
is as follows: ‘The operator places the 
pieces to be drilled upon the arbor C, 
one at each end, puts a plate Y at each 
end, swings the yoke into position with 
a center in each of the plates Q and holds 
the jig by means of the handle on the 
yoke &, This keeps the pieces to be drilled firmly in place, 
at the same time leaving the arbor C to revolve. 

The clamp D is then forced down upon the work by 
the lever G, after which all four holes are drilled at once. 
The head then raised, the lever G swung upward, raising 
the cam £ and the clamp D, the arbor C is indexed quar- 
ter way round, the clamp D again forced Gown and the 
drilling operation repeated. 


& 

Branch offices of the Bureau of Foreign and Domestic 
Commerce have been opened in New York, Chicago, New Or- 
leans and San Francisco, where the Bureau’s publications, 
samples of foreign-made products, plans and specifications of 
construction work abroad, lists of foreign dealers in various 
lines, mauscript consular reports, and similar documents are 
available to interested individuals and firms. 
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Notes on Planer Design 


By E. H. Fisu 


SY NOPSIS—This article is an analysis of the design 
of planers with 60 in. and less width of housing open- 
ing. The important members and parts are critically 
studied and formulas are given for many dimensions. 
These are based on machines as built today. Numerous 
suggestions are offered. 

A planer is one of the few machine tools in which the 
contact point between the cutting tool and the work 
is entirely circled by a fairly rigid frame. A vertical 
or radial drilling machine has an open, more or less, C- 
shaped frame, the knee-type miller is the same except 
as an overhanging arm and light braces tend to neutralize 
the springing tendencies of the knee. A shaper has a 
hopelessly overhanging ram and a hardly better sup- 
ported table. 

From this it would appear that a planer possesses 
greater possibilities in the direction of rigidity than any 
other machine tool and that from it may be expected 
the most accurate results of any machine in which there 
is any considerable pressure between the cutting tool 
and the work. The nearest approach is in the planer 
type of miller, which is apt to meet with difficulties 
owing to the necessary limitations in size and rigidity 
of the cutters themselves. The accuracy of a good planer 
is exceeded only in the case of grinding operations where 
more minute chips are possible than can be taken with 
what are usually called cutting tools. 

Accuracy, however, is dependent on other things than 
rigidity. In a planer accuracy means first of all that 
the work must be carried past the cutting tool in a 
straight line. If carried on an are of a circle the work 
will be curved. If the table or platen never overran the 
bed then all that would be required would be a straight 
This is, however, impracticable, the average planer 
having a bed one and two-thirds the nominal length of 
the platen. Professor Sweet’s theory that two bearing 
surfaces of equal length will wear equally and will not 
wear out of true is probably sound when the two surfaces 
overrun each other equally at both ends of the stroke, 
but it has apparently never been tried on a planer. 
The nature of the work which comes to the planer 
hand, however, is such that he cannot by any means al- 
ways set the part to be cut in the center of the length 
of the table. He must strap the piece on as he can and 
let the cutting stroke come as it will. Therefore, it is 
probable that no serious error is made in using a longer 
bed. The present length has been arrived at by a 
process of compromise between profits and advertising. A 
long bed is a talking point. It is also costly, not merely 
because of the extra weight and the time spent in plan- 
ing, but because it necessitates the use of 2 long planer 
on which, in turn, to plane the beds. That is, to build 
a 12-ft. planer which has a 20-ft. bed requires a 20-ft. 
planer, the bed of which would be 334 ft. long. And in 
order to have produced that planer another with a bed 
50 ft. long must have been used and so on. 

These long planers, however, are really self-made, 
that is, a planer with a 12-ft. platen is used to plane 
two 12-ft. pieces to be bolted to each end of its own bed 


bed. 


and then another section of table is planed and bolted 
on one end of the original table. Whatever errors may 
have occurred in the original planer are, of course, in 
this way repeated. If the builder is wise he will make 
the bed of such a planer rather light and take advantage 
of a heavy foundation and numerous wedges to get and 
preserve alignment. 

Since the purpose of this article is more to give a 
résumé of what is considered modern design than to sug- 
gest new designs and since small planers and large ones 
are designed on somewhat different lines, this article will 
deal entirely with machines of 60 in. width of opening 
and less. This is, of course, an arbitrary dividing line. 
To many builders a 60-in. planer is a small machine; 
to others it is large. 


THe Wiprne or tre TABLe 


The first most ‘natural step in planer design is per- 
haps to decide on the width of the table. It is not ma- 
chine design that determines, it is commercial design. A 
wide table is a good talking point, but as with the length 
of bed it costs money. A 24-in. planer can have a table 
20 in. wide and still have room for the shifter dogs to 
pass the uprights. A 60-in. planer might equally well 
have a table 54 in. wide, although 50 in. is more nearly 
the usual practice. The equipment of the shop has lit- 
tle to do with this dimension as it is customary to make 
the overall width of the cheeks to which the uprights are 


bolted the same as the width between them. which is 
necessarily considerably greater than the table width. 


This may be expressed: 
Width of table = five-sirths nominal width of planer 
The depth of the table has been gradually increas- 
ing, though there is still quite a variation between 
makers with equally good reputations. 
, , 
Vv B+ 1 in. = depth of table 


appears to fit the better makers. Here B is the table 
width. A table of this depth except possibly on a 5- or 
6-ft. planer will be flexible enough to “lie down” on 
the bed and follow its curves if there are any unless it 
has been badly peened. This is usually an advantage 
rather than a disadvantage, as with a table which over- 
runs so little the deflection can have little effect on the 
part of the table which is under the cutting tool and 
which is rigidly supported. 


CENTER TO CENTER DISTANCE 


This seems to depend on the width of table and the 
width of the V’s together and is such as to make the 
width of the bed from 2 to 3 in. less than that of the 
platen. Nearly all builders have abandoned the prac- 
tice of placing the sides of the bed or the webs under 
the center of the V’s and now place them at the outside 
line of the V’s. It makes a better looking machine, 
though I doubt if there is any other advantage. 

The width and angle of V’s is getting nearly uniform. 
Few planers up to 36 or 42 in. are now made except 
with the sides of the V’s 90 deg. to each other. Above 
that a 100- and even 120-deg. angle is used. 
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The width of V’s varies between one-tenth and one- 
twelfth of the nominal size of the machine. Some of 
the machines which use the 1:12 ratio are highly es- 
teemed and have a reputation for long service, on the 
other hand, some that keep to the larger dimension seem 
to be in line in other ways with later practice. If we as- 
sume that a planer may very likely be loaded down to 
the extent of a solid block of iron equal to the length 
of the table by the width between parts and one-third 
as deep as the width, which is a liberal loading, then we 
would get a load per square inch of as many pounds as 
would equal the nominal width of the planer divided 
by two if the V is one-twelfth as wide as the planer. 
This would be from 12 lb. per sq.in. to 30 lb. for the 
range of sizes with which this article deals. If it were 
not for the readiness with which a thin oil runs from 
the slanting sides of the V’s, these pressures would be 
low ;.as it is, the only danger comes when it is necessary 
to run on a short stroke with extremely heavy work 
on the table. An expert operator runs the table back 
occasionally to give the oiling devices a chance to dis- 
tribute the oil. 

Since the possible loading of the platen increases as 
the square of the size, it would seem as if the width of 
V’s ought to increase as the square instead of in direct 
proportion. This does not appear, however, to be done 
at all. There is a little gain in the flattening of the 
angle of the V’s, but that is all. 

The center-to-center distance is variable, but averages 
a trifle under half the size of the machines. The only 
cases in which this apparently narrow base would ap- 
pear to be harmful are when the center of gravity of the 
work falls outside the center of one of the V’s, which is 
a comparatively rare but by no means impossible case. 
When it does occur it is usually the cross planing of 
some long bed or something of that kind that over- 
hangs so far that no matter how wide apart the V’s 
might be it would not balance on the table. 


Bep 


The depth of bed appears to have had a spasmodic in- 
crease from year to year. Three-fourths of the nominal 
width of the planer up to the point where the table is 
33 in. above the floor line, is a good average depth. After 
that point is reached (which is usually on a 36-in. 
planer) the foundation is depended on more and more 
for stiffness, which seems entirely consistent. In gen- 
eral, a foundation costs less per pound than cast iron 
and it certainly should be more rigid for the same ex- 
pense. A planer larger than 36 in. should not be placed 
on upper floors, but machines even as large as 48 in. 
often are. If these large machines are set on a wood 
floor every movement of castings or other machines or 
even the movement of the platen itself with varying 
loads will throw it out of alignment. Fortunately, three- 
fourths of the planer work that is done really requires 
nothing that can be called accuracy. It is simply done 
to get some flat spots and to save chipping and filing. 


THe DepTH or 


Tur Hovusines 


Working in this same direction we come to the hous 
ings, posts or uprights. ‘These, by an unwritten law, 
promulgated about the time the definition of a standard 
lathe was first thought of, must have a bearing on the 
cheek of the bed equal in length to the width of the 
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planer. Formerly these cheeks were made so wide that 
the housings could be set on top of them and bolted 
down. This was a good construction in some ways, but 
it necessitated a pretty wide bed casting so that a 36- 
in. planer; for example, could not be built without hav- 
ing a 48-in. planer to do it or unless one widened out a 
smaller machine. Present practice uniformly requires 
that these cheeks should be planed vertically and that 
the uprights should have a lip which would rest on the 
top of the cheek. In some cases the posts are secured 
by three to six body-bound bolts driven through the 
post and cheek with a nut on the inside. Others plane 
a keyway in both post and cheek about halfway down 
and then drive in a short key from each end, fitted so 
as to draw the post down hard on the top of the cheek. 
This is in addition to the bolts, which then, however, 
are not usually driven into place. There is danger 
always with the driven bolts that unless the workman- 
ship is careful they will lift the post rather than draw 
it down. 

The face of the post has a width averaging about one- 
fifth the nominal width of the machine. This runs 
slightly higher on a 30- to 42-in. machine, probably 
because of the possibility of having to fit on side heads. 


TooL-HoLDING AND Supporting MEMBERS 


Let us now go back to the cutting tool and find how 
it is supported. If the work moves in a straight line 
and the tool is held rigidly it will generate a straight 
line. To produce a plane surface all that is necessary is 
that the tool should be fed across the travel of the table 
in a straight line. If this straight line is parallel to 
the surface of the platen it will be possible to plane a 
flat parallel plate. If the tool is guided perpendicular 
to the table two surfaces square with each other may be 
produced. To get angular surfaces it is necessary that 
the head should be set over at an angle. To prevent 
the tool dragging on the cut surface the tool itself must 
be free to swing up on the back stroke, and if the cut is 
vertical or angular it must swing out from the finished 
surface as well. All these motions necessitate adjust- 
ments or moving surfaces and ‘they all militate against 
the possibility of rigid holding of the tool. 

The tool itself is clamped to what is often called a 
clapper, because of the sound it makes when it falls back 
into the clapper box. The size of bolts is usually %4 
in. for machines up to 36 in., % in. above that within 
our limits, though 1 in. is found in a few cases. A 
24-in. planer may have only two bolts with one strap; 
this is handy, but nearly all builders now use four bolts 
and two straps. There was once an unwritten law that 
the four bolts should be equally spaced horizontally and 
vertically so that the straps could be put on either way 
and the tool held either horizontally or vertically, but 
that law appears to have been found unconstitutional 
except on machines of 36 in. or over, where it is still 
applied by some builders. 

The clapper itself is made as wide as the width of the 
slide will allow and as the latter is usually about the 


same as the depth of the table, it is, VB + 1 in. 
This is simply a coincidence. There appears to be no 
connection, nor does there appear to be any scientific 
law governing the dimension. A wide slide is clumsy, but 
it would be much stiffer, especially on long cutting-down 
work. The clapper and clapper box, slide, swivel and 
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saddle are all made just as thin as the designer dares, to 
cut down the overhang of the cutting tool. With the 
best they can do, the overhang from the posts to the tool 
is usually from a half to a third of the nominal size. If 
the thickness of the slide is thus necessarily cut down 
and if the width must be small, it is evident that no 
great stiffness can be hoped for. In fact, all really heavy 
cuts are taken with the slide raised so that the cutting 
tool gets the direct support of all the parts of the head 
and the rail. If a manufacturer has any considerable 
amount of deep cutting to do he adds a side head or two, 
to the machine and thereby gets this same advantage. 
Little angular cutting is done which calls for any con- 
siderable run of the cutting tool. Frog and switch plan- 
ers have a distinct advantage in this direction as it is 
possible to design them for this special work and elimi- 
nate some of these weakening parts. 

To return to the clapper, its width is about two-thirds 
to three-fourths of that of the slide. The clapper box 
is the full width of the slide. It turns on a swivel pin 
near the bottom and is secured at the top by bolts, usually 
two. These bolts pass through a circular slot so that the 
clapper box can be set over to one side. For the purpose 
of giving clearance to the tool on the return stroke this 
set-over might be small. The use of the four-bolt de- 
vice for holding the tool makes it hard to get any con- 
siderable angular adjustment, so the clapper box is often 
set over to get that extra adjustment, and for that reason 
this slot has to be longer. This is the only valid excuse 
for the projecting ears on each side of the box. These 
are otherwise only an added expense and are in the way. 
The pin on which the clapper turns when it lifts is from 
34 in. diameter at the large end to 1 in. The taper is 
usually 14 in. per ft. The strain on it is pure shear, so 
that the question of strength or deflection hardly en- 
ters at all. The fitting of a clapper box and pin is one 
of the best jobs in a planer shop. If the pin is not exact- 
ly square with the sides of the clapper and if every- 
thing is not true and parallel, it will be impossible to 
scrape it to lift without making it so loose when it is 
seated that it is worthless. 

There still appears to be a diversity of opinion as to 
whether the slide, or the swivel on which it slides, should 
be the long member. Professor Sweet would say that 
they should both be the same length. The difference 
in handling appears to be that with the long slide the 
planer hand sets the tool up close to the bolts when he 
is running down long vertical surfaces, while with the 
short slide he sets the slide at the top of its run and 
reaches down with the cutting tool. The first gives a 
better support for the cutting edge, but it is a variable 
support growing less and less rigid as the work progresses, 
while the second method is at all times less rigid, but 
the spring is more nearly equal all the time. For flat 
surfacing and for narrow bevels or vertical surfaces 
there is little choice except for the fact that with the 
long slide the operating handle is always at the same 
distance from the cutting tool. 

The angle of the dovetail slide is still variable from 
45 to 60 deg. The 60-deg. slide can be made a little 
stronger. There is more difference than one would sus- 
pect at first thought. If the dovetail is an inch deep 


and the outside width of the slide and the width of the 
groove for the nut to run in are fixed there will be a 
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difference of 154 in. of cross-section of metal to take 
the strain, as is shown in Fig. 1. If A is 4 in., C will 
be 2 in., B will be 3.577 in., D 2.423 in. The dotted 
lines at the 60-deg. angle, therefore, show 1.69 in. more 
metal to take the strain. From this should be taken the 
small amount cut off by leaving the interior angles 
dubbed off slightly to save strength and also so that 
the cutting tool will not wear out so fast. The length 
of the slide, if it be the longer, or the length of the 
swivel if that be the longer, is practically the same. In 
fact, it must be for the same length of run. It aver- 
ages between two-thirds and three-fourths the width of 
the machine, two-thirds being the most common practice 
and three-fourths the most recent. The width is about 
half the rail depth with a minimum of 6 in. 

One cannot help making comparisons between the 
planer-head design and that for boring mill heads. The 
latter have to perform every function except for allow- 
ing the tipping over of the clapper box that is demanded 
of a planer, but designers succeed, because they have to, 
in making a much more rigid job. 


DowN-FEED MECHANISM 


The weakest point in planer design is the down-feed 
screw and its driving mechanism. To get the power- 
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DIAGRAM OF THE DovETAIL SLIDE 
feed movement from the feed rod in the rail to the 
down-feed screw requires two pairs of miter gears, two 
in the axis on which the head swivels, the others car- 
ried in the saddle and in the swivel respectively. Since 
the whole design of the head is a compromise between 
strength and overhang of the cutting tool and the feed 
is supposed to act only when the tool is not cutting, 
strength is sacrificed here and the smallest possible miter 
gears and correspondingly small rods and screws are 
used. A miter gear of 1144 in. diameter and 12 pitch 
is the common size for a 24-in. planer. This is in- 
creased only to 21% in., on the average for a 60-in. ma- 
chine. To get any appreciable width of face this neces- 
sitates a screw of about *4 in. diameter for the smaller 
machine and 1 to 114 in. for the larger size. 

It goes without saving that these miter gearg should 
he made of steel; the best practice calls for nickel-steel 
heat treated, but it is not common. I strongly suspect 
that some cast-iron gears are still used. In this connec- 
tion there is one advantage that the short-slide head 
has and that is that one of the miter gears is keyed 
permanently to the end of the screw instead of being 
splined to it, which makes a better wearing construction. 


SWIVEL AND SADDLE 


The swivel is made as large as the size of the saddle 
will allow and the saddle is made practically square. 
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Its height is governed by the depth of the cross rail. 
This averages to be about 
2V B = depth of cross rail 

though there appears to be no logical reason why it 
should not vary at least directly with the width. A 
large planer should be able to take at least as heavy a 
cut as a small one; in fact, it usually takes more. Probably 
the depth of cross rail on a 24-in. planer could be reduced 
considerably without affecting its rigidity appreciably, 
but that would necessitate cutting down the space for 
the cross-feed rod and screws so much that they would 
not do at all. That this is probably true is evidenced 
by the fact that the depth of cross-rail on large plan- 
ers, so large that the space for the screws is ample, in- 
creases in pretty direct proportion to the size. 

To return to the saddle. Its width and height may 
be expressed as 

AV B 


made to take bolts the same 


The circular T-slot is 
size as those used to secure the cutting tool in place. 
This is primarily done to facilitate operation, but if 
four bolts the swivel and two for the clapper 
box to four the tool are used, the proportion 
appears to be good. On the same principle a machine 
with two tool bolts, one for the clapper box and two 
for the swivel, is also well balanced though what ex- 
cuse there is for this small number, outside of parsimony, 
I do not know. ‘There is more temptation to cut down 
the thickness of the saddle than any other part of the 
head because this circular T-slot does not show. When 
we consider that the lip of the slot has to carry all the 
stress of the tool, the head of the bolt an equal amount, 
and that the slot nearly cuts the saddle to pieces, plenty 
T-slot in the table for 
deep, but in the 


for 
f¢ ir 


of metal seems necessary. <A 
*4-in. bolts will be at least 1,% in. 


saddle it is often cut to 34 in., which is tempting fate. 
THe Cross-Rait anp Its MECHANISM 


The cross-section of the rail has become practically 
standard with a square lock at the top and a dovetail 
at the bottom. ‘The square lock is variable, but averages 
one-eighth the depth of the rail in width and one-tenth 
of that dimension for height. The packing is usually 
Taper packing is much 
One 


flat and set up by setscrews. 
better, much more expensive, also much rarer. 
maker uses a packing composed of one piece in the 
cross-section of an angle iron. If the setscrew points 
are let into grooves instead of countersinks this is just 
as good but hardly better than the more usual scheme 
of having a wide packing on top and a narrow one at 
the back. 

The bevel is usually about one-tenth the rail depth 
the same variation between 45 and 60 deg. as is 
found in the head. 


The cross-feed screw is also one-tenth the rail depth 


with 


in diameter and usually two threads per inch (double) 
all The feed rod is about the size of the 
down-feed screw. Ail this feed work would uncon- 
scionably small were it not for the fact stated above 
that the feed is supposed to occur when the tool is not 
cutting. When we consider, however, that it is perfectly 
possible for a careless or bone-headed planer hand to set 
his feed to occur at the beginning of the cutting stroke 
and then cut down the overrun at that end of the stroke 


sizes. 


on 
be 
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to nearly zero, it will be seen that there is chance for 
a considerable strain on the feed screws. Most feeds 
require from 3 to 6 in. travel of the table for com- 
pletion. The feed movement is so small and the back 
lash to be taken up is sometimes so great, that the real 
feed takes place, even with an otherwise careful man, 
after the tool has struck the work. 

The feed motion is taken from the second shaft or the 
one which carries the pinion which meshes with the 
bull gear by means of a friction plate, the motion of 
which is arrested by stops so that it turns from one- 
fourth to one-half a revolution at each end of the stroke. 
The diameter of the friction is about one-quarter the 
width of the planer, though there is no close adherence 
to any one formula. If the friction is large and is not 
well oiled, it is. liable to burn or cut, while if it is too 
small it must be set up too tight to carry the load 
and gives out in the same way. The old raw-hide lined, 
conical friction which gripped at all times without re- 
lief has given way to the one with a releasing lever 
which spreads the ring apart during the stroke, but al- 
lows a heavy spring to close it tight during the time it 
is revolving. ‘The width of the friction has little or noth- 
ing to do with its driving power, but it has a good deal 
to do with its wearing qualities. Theoretically the fric- 
tion should slip if the two heads run together or 
if the feed is overloaded, but no planer hand is ever 
satisfied to let it, so it is necessary to so design the fric- 
tion that it will break some other part of the mechanism. 

Raise and fall screws are now universally of the same 
hand, either right or left, and undoubtedly cut on the 
same lathe, so that their errors are the same. One or two 
makers use spiral gears to connect to the horizontal over- 
head shaft, but most stick to the bevel-gears with a 
ratio of 2 or 3 to 1. Power is applied to 30-in. and 
larger planers to raise and lower the cross-rail. Both 
reversing-tumbler gears and friction-clutch reverses are 
used. The tumbler gears are entirely satisfactory if the 
operator remembers to loosen the cross-rail before op- 
erating. If he does not the others are not much better. 
The crank for raising and lowering on the operating 
lever, if power is used, is placed on the off side of the 
machine, that is, on the side opposite the feed, so that 
the operator will loosen the gib on his side, go around 
and loosen the gib on the other side, run the bar up 
or down, tighten that gib, go back to his regular position 
and tighten that gib. 


Srpre Heaps 


Side heads can be obtained on 36-in. or larger, and on 
some makes of 30-in. planers. The post on which they 
are mounted is widened to nearly the width of the cross- 
rail. These heads have the great advantage that they 
are set back on the post and thus have from 3 to 6 
in. less overhang. Also in some cases they have no swivels, 
which saves considerable in the way of stiffness. It would 
really appear that planer design is based on the idea that 
side heads will be used for all side cutting more than 
6 in. deep. It is not possible to avoid doing a great 
deal of work on planers that requires long distance 
reaching with the cutting tool, but for effective work 
the heads of the cross-rail must be used on flat surfac- 
ing or vertical or angular work of limited range. While 
these side heads are, of course counterbalanced, they add 
a great deal to the friction feed for they must be gibbed 
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quite tightly to the housings. When the planer reaches 
the size of 48 in. and has two side heads, feed troubles 
multiply and a ratchet feed thrown in by a small friction 
and tripped by a dead stop are added. These feeds are 
quite satisfactory if kept in good condition, but they re- 
quire humoring constantly to keep them running. Prob- 
ably as much fame and prosperity await the man who 
produces a good planer feed as could be obtained from 
any single invention related to machine-tool work. The 
requirements are that it shall take hold instantly, make 
its quarter or half revolution almost instantly, over- 
coming the momentum and static friction of 20 or 40 
parts with backlash against them and then run without 
appreciable waste of power the rest of the stroke. It 
should operate during the time at which the table is 
practically at rest but should operate at full speed so as 
to make its full movement while the table is traveling 
only an inch or two at the most. 

All feeds except the Sellers operate from one of the 
driving-gear shafts, usually the second shaft or the one 
which carries the pinion which meshes in the bull gear 
which in turn meshes with the rack. The pitch-line 
speed of this pinion is the same as the linear velocity 
of the table at all times. At the end of the stroke, just 
at the time the feed should be occurring, it is standing 
still. It has to start from a dead position without any 
momentum of its own and give momentum to a con- 
siderable number of parts, as stated above. The Sellers 
friction alone has an independent constant-speed drive, 
but in other respects there is so much to it that it prob- 
ably costs as much to build as other makers get for a 
whole planer. The idea, however, of a friction ring 
mounted on a constantly running shaft deriving its power 
from the countershaft rather than from the table drive, 
which shall be released to throw the feed at the end of 
the stroke is worthy of consideration even if the present 
type of friction were used with it. 


THe Drivine Parts 

Up to 30 in. and in some cases. 36 in. what is known 
as the three-shaft drive is used, that is, the first shaft 
carries a bull gear and the second a large gear, usually 
outside the bed on the back side. (This shaft also carried 
the friction.) The third shaft has a pinion which drives 
the large gear and also carries the driving and loose pul- 
leys. 

The rack and rack gears are either steel casting or 
Steel is preferable, though 
teeth is 


cast iron, according to fancy. 
if the machine is well used no great 
likely to occur in either case. Most gear breakages are 
the result of accident. The width of the rack divided by 
the diametral pitch averages to equal about one-twenty- 
fifth of the width of the planer. In a way the width 
and pitch of the rack should depend on the number of 
heads, though I never heard of anyone paying any at- 
It may be that all rack is intended to be 
The gear ratio 


loss of 


tention to it. 
amply strong for a four-head machine. 
is such that the number of feet of 1-in. belt per ft. of 
table averages 50 ft. though here there is considerable 
lack of agreement. The width of belt is, of course, kept 
low to help out the belt shifter; it averages a little nar- 
rower than one-twentieth the size of the machine. 

The difficulty of getting noiseless gearing and avoid- 
ing jerky reverses has prompted one company to bring 
known second-belt drive where 


what is as a 


out 
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the gears between the second and third shaft are re- 
placed by a belt running over two pulleys with an idler 
to adjust the tension. This planer has no bull gear, but 
the rack pinion meshes directly in the rack, which 
latter is carried back so that the large gear on that shaft 
does not project above the table in front of the posts. 
There is one speed reduction with gears and one with the 
belt, the two being equal to that ordinarily obtained 
by the use of a gear and pinion. Whether there is any 
saving in cost or any better results than could be ob- 
tained by the use of a four-shaft machine with large 
pinions is problematic. I suspect that quite a bit of the 
annoyance experienced with planer drives comes from 
the desire to get high-speed ratios with one set of gears, 
whereas smooth driving can be better obtained with rea- 
sonable speed ratios. 

There are more planers with the belts both on the op- 
erator’s side than on both sides; this is a matter of con- 
venience for the operator and a help to the designer and 
builder of the belt shifter. No planers are built today 
without a cam-operated shifter to throw one belt entirely 
from the driving pulley before the other is thrown on. 
When the belts are both one side this cam device 
can easily be put on the outside of the machine and form 
a part of the bracket to hold the outboard bearing if 
one is used. If the driving belt is on one side and the 
reverse belt on the other, the cam is placed inside the 
bed under the table where it is never oiled or cleaned and 
where it is awkward to get at and adjust. 

* 
Testing a Receiver with a Lift- 
ing Jack 
By Water Heap 

Quite recently an engineer in a small business under- 
took to make a number of which had to be 
tested with hydraulic pressure to 2000 |b. per sq.in., to 
the satisfaction of the purchaser’s inspector. This en- 
gineer did not possess the common hydraulic pump gener- 


on 


receivers 


ally used for testing purposes, but he had a Tangye’s 
hydraulic jack capable of lifting five tons, and having 
this, he decided not about the absence of the 
usual testing appliances. 

By the time the receivers were ready for testing he 


to worry 


had rigged up his jack in the manner shown by Figs. 1 
and 2 and was thus able to make the tests to the satisfa 
tion of the inspector. 

When a hydraulic jack is used for lifting, the .“low- 
ering screw” (not shown, which is screwed into the nut 
D) is tightened, the conical point going into the hole ¢ 
Fig. 2, thus preventing the water going back into the 
cistern in the jack head through the hole B. When this 
screw is slackened, the water passes from the cylinder 
to the cistern and the jack drops until it is in the posi- 
tion shown by Fig. 1. When the jack was used for test- 
ing the receivers it was fixed in this position by bolts and 
clamps. 

Two clamps G1 and G, one under the foot and one 
on the head, were secured with two bolts F (one on each 
side) and screwed up tight, thus preventing the jack head 
lifting. As will be seen in the illustrations, the “low 
ering screw” mentioned above was removed and the pipe 
A screwed into the nut PD), the end going hard against 
the shoulder /7, thus blocking the passage of water through 
B into the cistern, the only outlet for the water being 
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through the pipe A, upon which was fixed the pressure 
gage. The pipe A was connected to the receiver to be 
tested, which of course had been filled already with water, 
and by working the lever £, water was pumped from the 
cistern in the jack head into the pipe A through the hole 
C until the required pressure was obtained. At N is the 
screwed seating for the pump in cylinder head. ‘The 
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‘l'estiNG A RECEIVER WITH LIFTING JACK 


water, after testing, was returned through the branch L 
and the valve J to the cistern in the jack at M, the hole 
used for filling it with water under ordinary conditions: 
the air screw in the jack head at AK was removed. The 
position of the pipe A is such that the water after test- 
ing will have sufficient “head” to flow back into the jack. 

Of course every hydraulic jack contains a hydraulic 
pump in the head, but few seem to realize the fact prop- 
erly: when one has to do things without the usual ap- 
pliances, one finds out a lot, and thus, the man who is 
capable of doing things under such circumstances is the 


man who “cuts ice.” 


FIG.2 
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A Scheme of Card Indexing by 
a Technical Indexer 
By Grorce TAYLOR 


This is a scheme of indexing of permanent utility, prac- 
ticable to all who care to procure a loose-leaf pocket case, 
a quantity of inset-leaves, and a filing-cabinet tray. A 
standard size of inset leaves and cabinet tray should be 
obtained—4x6 in. is the size recommended—and the ma- 
terial for the insets should be of lasting quality, say of 
stiffish cartridge paper, so that when transferred from 
case to cabinet, the leaves will retain their form and be 
as easily handled as cards. 

Fig. 1 shows the arrangement of the case, with a sample 
entry, ready for transference to the filing cabinet. Fig. 2 
is a specimen entry and also shows the ruling of the in- 
dexing side of the leaf. The other side may be left 
blank for ordinary notes, or squared. Fig. 3 is a speci- 
men cross-reference entry and Fig. 4 shows the arrange- 
ment of the cabinet tray, which has a thin steel rod run- 
ning through the middle holes of the leaves. 

The particular value of the scheme lies in the fact that 
the pocket case can always be carried, and permanent 
notes made on the spot, these being then ready for trans- 
ference to the permanent index file in the cabinet tray. 

In card indexing it should be remembered that: (a) 
one subject only should be dealt with on one card; (b) 
the work denoting the subject dealt with should be written 
on the top line and underlined, preferably in red, so that 
the headings will more easily catch the eye; (c) when 
two or more synonymous subject words are thought of, 
cross-reference should be immediately made. 

¥ 


“Easy on the feet” is the slogan of a certain manufac- 
turer of creosoted yellow-pine block flooring for factory, and 
while this at first was jeered at, it is now proved to be true. 
A good wood-block floor is a boon to the workman who is on 
his feet all day. In some instances recently men have refused 
to submit to the laying of cement floors, the unresilient char- 
acter of which, they say, makes the latter end of the day 
a burden and sends them home at night completely fagged. 
Wood-block flooring acts as a splendid noise insulator for 
light machinery and reduces the nerve-racking vibration 
which is to be found in any machine shop or factory where 
many machines are in use. This type of flooring is more 
expensive if first cost alone be considered, but its life is prac- 
tically unlimited and in the long run it is far more economical 
than any other. Many leading industrial corporations are 
installing it, and the fact that it really contributes something 
to the efficiency of workmen is an importar* factor in effect- 
ing such sales.—“American Lumberman.” 














Piloromigg fu Dart Hardiman y 






























































FG. 


FIG.3 





A Carp-INDEXING SCHEME 




















March 5, 1914 AMERICAN 


MACHINIST 





413 


Tools for an Automobile Connect- 
ing-Rod--II 


C. 


SYNOPSIS—A multiple-milling fixture which holds 
eight connecting-rods at once, straddle mills machining 
both shoulders; a quick-acting milling fixture with strap 
clamps enabling the connecting-rod to be easily placed 
into position to be operated upon, and a simple and ef- 
fective babbitting fixture with the arbor made of a 
handy and convenient shape for handling are shown. 
x 

The sequence of operations and some of the tools used 
for machining a connecting-rod were shown in the pre- 
vious section of this article, page 377. 

The next operation on the rods is to drill and ream 
for the bolt holes in the jig, Fig. 8. They are ma- 
chined two at one setting, locating being by the hole 
in the small end, and the large end semicircular portion. 

The frame of the jig is of cast iron, out of which are 
formed the necessary bosses and projections. The base A 
has four machined feet. The bushing plate B, also of 
cast iron, has a machined-locating piece and is screwed 
and doweled to the frame. Pressed into the plate B are 
the steel bushings C which pilot the slip bushings D. The 
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Fig. 8. 








Hoes 


Dritt Jig ror Bor 


reamer pilot bushings # are set in the projections on 
the frame, as is also the locating plug bushing F. 

The connecting-rods are put onto the plugs @ and 
through the medium of the slotted washer H and the 
nut J are held securely, the hardened-steel plug J is 
then screwed down onto the rod which locates them ver- 
tically. To prevent any possibility of variation in the 
large-end location the screw works in a hardened-steel 
bush K and the plug portion slides against the ma- 
chined face. There are two sizes of slip bushings. One 
for the drill size and the other for the finished reamered 
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size. As will be seen, the reamer L has a pilot end to 
insure the holes always being accurate. To facilitate 
the unloading of the jig, the plug G is made to be drawn 
out. By simply loosening the nut / the slotted washer 
can be withdrawn, and the plug @ can at once be taken 
out with the nut intact. The corners of the nut 7 are 
made small enough to clear the inside of the small hole 
of the connecting-rod. 


MILLING THE SHOULDER 


The next operation is to mill the shoulders of the 
bolts in the fixture Fig. 9. 
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MILLING FIXTURE FOR SHOULDERS 

This fixture is arranged for operation on a double 
spindle, or Duplex miller. The fixture consists of a 
cast-iron base plate A machined with the necessary slots 
and keyways for clamping and locating on the machine 
table. Hardened-and-ground steel pins B are pressed 
into the base plate on which the connecting-rods locate 
in the bolt holes. The rods are securely clamped by the 
straps C and the nuts and studs /) and #£. The cutters 
are set to the hardened-steel gages G. It will be noticed 
that the two end clamps rest on the fixture-clamping 
nuts HH. length of the fixture some- 
what. 

‘The next operation on the 
bushing does not require any fixture, as this is pressed 
into the rod by means of an ordinary mandrel press. 

In the next operation, also, which is to drill and 
countersink the oil hole in the small end and cut the 
oil groove, no special fixtures are needed, the drilling 


This cuts down the 


rod, to fit the small-end 


and countersinking being done on an ordinary angle 
plate with a pin for locating in the small-end hole. The 


oil grooves can be easily cut on an oil-grooving ma- 
chine. 

The next 
large end with the cap. 


operation is to radius the connecting-rod 
This is accomplished on the 
fixture, Fig. 10, which consists of a cast-iron base A 
with a machined boss B. This has let into it a hard- 
ened-steel ground plug C which locates the rod centrally. 
This has a hole which locates the depth of the cut and 
also centralizes the pilot of the radius cutter. The cut- 
ter D, as will be seen by the illustration has the radius 
form cut spirally. This enables the cutting edge EZ 
to be ground off, keeping the true form of the cutter. 
This cutter is adjustable on the pilot shank F which 
has a taper end for the drilling-machine spindle. The 
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cutter is secured by means of a setscrew G. The con- 
necting-rod caps are put onto the hardened-steel screwed 
plugs H. The connecting-rod is then put in position 
on the plugs which fit the bolt holes exactly. The forged- 
steel arms J are swung in position. These fulerum on 
the pins J and swing on the cross steel piece K. The 
plugs Hf are then screwed down; this method holds the 
cap and rod as in one piece. 
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Fig. 11. BaBBrrrinG FIXTURE 

The rod and cap are then put onto the plug C and 
the radius cutter, which fits into an ordinary drilling 
machine, is brought into operation; the cut being regu- 
lated as mentioned by the depth of the hole in the 
plug C. 


BABBITTING OF Cap AND Rop 


The next operation is the babbitting of the cap and 
rod. It will be seen that one fixture is made suitable 
for both the rod and cap. 

The fixture, Fig. 11, consists of a steel piece A which 
the finished form of the babbitt. 


is recessed to make 
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The rod or cap locates on the point pieces B and the 
machined faces C; the conical pins D set the work for 
height, and the steel mandrel EF determines the size of 
the bore. To the fixture are fastened two mild-steel legs 
F which are necessary to clear the connecting-rod stem. 
In operation the fixture is first warmed all over. The cap 
or rod must also be warmed and afterward put into 
the fixture in place on the pins D, clay is put around 
the joint faces to prevent the metal running out, though 
this may not be necessary. Metal is then poured into 
the semicircular portion of the rod or cap, the mandrel 
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F1G6.12. JIG FOR OIL HOLES 
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FIG.13. REAMING FIXTURE 


FINAL OPERATIONS ON Robs 
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Fig. 14. Mriuina Fixture ror Caps 


FE is pressed gently into place until the diameters F, 
are down into their proper places. They are held in place 
till the metal has cooled a little. Afterward the joint 
faces G@ can be scraped level with a piece of thin sheet 
steel. This method clears the babbitt from all air 
bubbles and any foreign matter that may accumulate. 
The next operation of lapping up the white-metal joint 
face needs no fixture. 


Drittine Orn Hoes 


The next operation, which is to drill the oil holes, is 
accomplished in the fixture, Fig. 12. Oil grooves are 
also cut, but they require no special fixture. The con- 
struction of the fixture is a cast-iron stand A with two 
machined pieces A, on which the connecting-rod is 
placed. A hardened-steel piece B which carries the steel 
bushings C is located into the connecting-bolt holes by 
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the hardened-steel pins D. The next operation is to 
bolt the finished cap to the rod, no fixture being re- 
quired. 

The final operation to complete the rod is shown in 
Fig. 13; it is to hand ream, face, radius and burnish the 
work. 

The fixture consists of a cast-iron base plate A, which 
carries an arm A, and a boss A,. The arm has a steel 
bushing B. An adjusting screw C and a locknut PD is 
let into the base plate. Fitted into the boss is a hard- 
ened-steel plug # with a wing nut and washer F and 
G. The operation is simple. The rods are put onto the 
plugs FE and held securely in place by the wing nuts 
and washers. The rod which then hangs between the 
arm and the plate is centralized with the steel bush- 
ing B. 

The screw C is adjusted up to the bottom face of 
the rod just sufficiently to touch the babbitting and take 
the load from the reamers. The hand-reaming tool H 
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Fie. 15. 


is put in position and the rod is reamed. The radiusing 
operation then follows, which is performed with the 
tool J. 

This also locates in the finished bore, and the depth 
of the face and radius is located or determined by the 
adjusting collar J and the screws K. The rod is after- 
ward turned upside down and the other side radius 
cut. 

The burnishing is done with a tool similar to the 
reamer after the last radius has been cut. 


OPERATIONS ON THE Rop Cap 


The machining operations necessary for producing the 
rod cap are as follows: 

The first is to straddle mill the sides, eight at one 
setting in the fixture, Fig. 14. The fixture for this op- 
eration consists of a cast-iron base -A, which has the 
necessary slots and keyways for locating it on the miller 
table; screwed to each end are the steel plates B and C. 
The plate C acts as a gage for the milling cutters as 
well as a support for the thumb-screws D. The caps, as 
will be seen, are located in this instance by the V’s F 
and F’, which operate on the bolt bosses of the cap. The 
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center ones F are held securely to the plate by the studs 
G which are doweled in position. The end V’s slide in 
a machined slot and the screws keep them from getting 
loose. The operation is as follows: The caps are put onto 
the base between the V’s and positioned by the thumb- 
screws and are finally secured in position by the steel 
straps H and the nuts J. The caps are then ready to be 
operated upon. They are next straddle-milled and the 
white-metal slots formed, 16 at one setting, in the fix- 
ture, Fig. 15. 


MvuttreLte Work 


The fixture for this operation is made up of a cast- 
iron base A, which has the means for being held down 
to the machine table, being located by four slots and 
two keyways. A machined key B is cut lengthwise which 


provides the means of locating the steel formed piece C. 
This is held securely in position by screws. 
D and E are secured by the screws F' at each end. 


Two plates 
The 









































Fie. 16. Jig ror Cap Bout Houes 

plate F forms a gage for the cutters. Floating V’s G, 
through the straps H, are the means of centralizing for 
the bore. Hardened-steel pins / locate the cap vertically. 
The caps are put onto these pins and by means of the 
bolts J, the straps H and the hand levers A are gripped 
in position ready for the milling operation. The same 
type of cutter is used as in the rod fixture. 

The next operation is to drill and ream the bolt holes 
and face for the nuts on the jig, Fig. 16. The jig has a 
cast-iron base plate A on which are fitted the locating 
pieces B, which are of hardened steel. Four pillars C 
with turned ends locate the top plate D in the steel 
bushings Z. This top plate, which is of cast iron, also 
carries the necessary bushings F for the slip bushings 
( ; these are held in position by the screws H. The caps 
are put onto the locating pieces B. The top plate is 
then put in position and is held securely onto the caps 
by the wing nuts and end washers J and J. The holes 
are then drilled and reamed. The reamers pilot in the 
steel bushings A as in the connecting-rod jig. The slip 
bushings are afterward removed and the caps faced for 
the nuts. This jig is designed for multiple-spindle ma- 
chine work. 
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Indexing Jig for Drilling 
Flanges 


By JoHN GRAHAM 


The object in designing this jig was to provide a means 
by which the bolt holes in flanges of various sizes could be 
drilled close enough to insure interchangeability without 
using individual jigs. 

As seen in Fig. 1, the jig consists of a cast-iron base A, 
into which is fitted the part B, which is similar to a 3-jaw 
chuck. 

Three 'T-slots C are provided, in which slide the three 


jaws D. Provision has been made for clamping it in any 
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DRILLING FLANGES 


INDEX JIG FOR 


desired position along the slot by means of the T-bolt 7 
and the nut F. 

The jaws carry the flange to be drilled while the tap 
bolt G, acting through the clamp //, binds it in position. 
The nut 7, which works on a continuation of the T-bolt 
E, provides the necessary backing for the clamp H. Ad- 
justment for the jaws is obtained by means of dowel pins. 
Running parallel to each slot on the table are two rows of 
holes (one row on either side) ; these holes are staggered 
and are pitched 4 in. apart. 

It will be noticed that there is a boss or lug projecting 
from either side of the jaw. These are drilled with holes 
similar to those in the table B. Now since the pitch of 
the holes in the table is 14 in., it will be seen that placing 
a dowel pin through the hole in the lug J into each con- 
secutive hole in the table will give an adjustment equal to 
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the pitch of holes, that is, 4 in. But since the holes on 
the opposite side of the groove are spaced between those 
referred to; by the placing dowel pin alternately through 
the lug J and K, an adjustment of half pitch or \%& in. 
is obtained. That is, by means of dowel pins accurate 
adjustment can be made to suit diameters varying 4 in. 


PROVISION FOR INTERMEDIATE SIZES 


Intermediate sizes can be provided for by means of the 
cam L. As seen from Fig. 2, each quarter turn of 
the cam in¢reases the thickifess of the part adjacent to the 
work 4 in. Three positions give 3%; in., equal to #5 in. 
diameter. ‘Thus the adjustment can be made to suit di- 
ameters increasing 7, in. A pin M locks the cam in the 
desired position. 

The drill bushing bar consists of a central stud M, 
which supports a carrier V. This is free to be raised or 
turned around the stud M, being clamped in the desired 
position by a setscrew as shown. The carrier N supports 
a rectangular bar O, which is also free to be moved 
toward the center of the jig, and is clamped in position 
by a setscrew. This bar is provided with a hole P, into 
which are fitted the bushes for different sizes of drills 
to be used. 

In using this jig the distance from the center of the 
work to the center of the holes to be drilled may be de- 
termined by means of graduations on the bar O, or the 
pitch line of the holes may be cut on the face of the 
flange with a threading tool before the flange is taken 
from the lathe, and the bar O adjusted to the proper dis- 
tance from the center by means of a plug as shown in 
Fig. 3. 

Spacing is accomplished by means of a dowel pin, 
which is inserted through the indexing plate Q into 
proper holes in the body of the jig. As will be seen, three 
rows of holes are provided, each row being arranged to 
give different combinations. Just what combinations are 
most desirable must depend on the work to be dealt with. 

In some cases it might be desirable to make a number 
of indexing plates separately, and provide means by which 
the desired one might be secured to the hody of the jig. 
The setscrew # is for the purpose of locking jig in the 
desired position. 


Germany’s total exports of iron and steel for the year 1913 
amounted to 6,497,000 tons, as compared with 6,042,000 tons in 
1912, an increase of 455,000 tons. Imports were 618,000 tons 
in 1913, as against 674,000 tons in 1912, a decrease of 56,000 
tons. 


% 

Both the piston rod and the connecting-rod of a steam 
engine are subjected to a tensile and a comprehensive load 
ut each revolution, the effect of which is to lead to disinteg- 
ration and weakening, particularly if the range of stress is 
high. Where only low factors of safety are adopted in the 
design, the probability of failure and breakdown from fatigue 
is much greater than where the margin of safety is large. It 
would be possible to almost entirely do away with fatigue, 
by making the parts of such strength that the working 
stresses would be very low, but this would necessitate mas- 
sive and costly parts; hence in actual practice fatigue is al- 
ways to be considered. Experience has shown that engines 
do break down from fatigue. Two beam engines built from 
the same patterns were supplied for driving a large textile 
mill. Both engines were put to work at the same time and 
under the same conditions. After working for nearly 20 
years, the beam of one engine broke. Within a short time 
the beam of the other engine similarly failed. During the 
years these engines had been running each beam had made 
about 200,000,000 oscillations. 








March 5, 1914 AMERICAN 


MACHINIST 417 


How High Sulphur Content Affects 
Iron Castings 


By W. F. 


SYNOPSIS—Kish, the cause of many poor tron castings, 
is shown to be manganese sulphide. Boiling, that is, pass- 
ing air through the melted iron, removes this in the form 
of a slag that rises to the top. The recommendation is 
made ‘‘to rid the iron of sulphur before pouring.” 

eS 

For many years the foundryman has had trouble from 
his castings containing what they call kish, or slag, or 
iron oxide. This kish shows up in different parts of the 
casting and is laid to the foundryman in not skimming, 
not melting hot enough, not pouring at the right tempera- 
ture, and many other such causes, yet the true cause, I 
believe to be sulphur. And I have reason to believe this, 
as I find I can create this condition at will. Such causes 
as dull iron, bad handling of the iron and so forth, will 
cause this condition or hasten it, but the true cause is the 
combination of manganese and sulphur. 

I have found out through my process for removing sul- 
phur from cast iron that oxygen coming in contact with 
manganese wil! create a manganese oxide, which rises to 
the top of the ladle. As this passes up through the melted 
metal, it combines with the sulphur and forms manganese 
sulphide, which rises to the top as a scum of what is 
popularly called kish, or iron oxide, or slag. 

On making an analysis of kish, the sulphur and man- 
ganese content are found to be high. I have found 0.429 
per cent. sulphur and 2.16 manganese, while the good 
metal under the slag, or near the slag, shows only 0.03 
sulphur and 0.31 manganese, and the original iron be- 
fore it was treated showed 0.09 per cent. sulphur and 0.5 
manganese. This change has been caused by “boiling,” 
that is, allowing air to pass through the iron; this causes 
the manganese to separate, rise and combine with the sul- 
phur. This is just what takes place in our castings. 

My attention was first called to this by a foundryman 
who came to me with a sample of pipe casting that showed 
kish. It was a piece broken out of a 60-in. pipe made in 
loam and cast on end. He claimed they were losing a 
lot of castings from this cause and came to me for advice. 
] knew by past experience that it was kish—slag dirt— 
and the same old cause that we all had suffered from since 
the foundry was first started. I told him it was kish; his 
question was, “What is kish, and what causes it?” I told 
him, dirty iron, slack from poor handling of iron, damp 
molds, metal might have been boiled from lack of vent, 
had struck rusty iron somewhere, but the true cause did 
not come to me until I made an analysis of the dirty spot 
and the clean iron around it. The dirty spot I found high 
in manganese and sulphur and the clean iron low in both. 
The idea came to me that through some cause the man- 
ganese and sulphur had combined, become segregated and 
collected at this spot, which caused the high content of 
manganese and sulphur in the bad spot and the practical 
absence of both in the good iron around the bad spot. 

To satisfy myself I was on the right track, I put a hose 
connection in the bottom of a ladle and turned on com- 
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pressed air; I then tapped the iron into the ladle and 
boiled it for 10 min. I took a sample of the iron as it 
came from the spout of the cupola, also a sample from the 
ladle after blowing it for 10 min., and I found by this 
test that I had reduced the sulphur from 0.051 to 0.03 
per cent. and reduced the manganese from 0.72 to 0.5 
per cent. The slag taken from the top of the ladle showed 
(.429 per cent. sulphur and 2.16 manganese. I experi- 
mented with this for over a year and in each case I found 
the same results. 

This means first that we should eliminate as much sul- 
phur as possible. The more we reduce it the more we 
reduce kish. 


Tue Cuter Causes or KisH 


The question arises, can we not stop this from forming 
by preventing the action? If the action is stopped, the 
hability for it to form is also reduced, but I believe it is 
easier to take the sulphur out than to prevent the coms 
bination of sulphur and manganese and the formation of 
kish. Everything that causes the metal to boil and allows 
oxygen to pass through the metal permits this action. 
Some of the chief causes are: Damp sand; hard ramming 
of the mold; poor venting of the mold; too fine sand; 
rusty nails or chaplets; poor gating, allowing the metal 
to drop or be disturbed as it goes into the mold, which 
often cannot be helped. For instance, the casting of pipe 
or cylinders where the metal must drop a distance and 
cause a boiling effect; cross-bars and gaggers that have 
been made too wet, or set too close to the pattern, or the 
sand pressed too hard between them and the pattern. All 
of these conditions and many more will cause the deposit 
of kish at the surface of the melted metal and no one 
can tell where it will lodge. Whether it spoils the cast- 
ing or not depends on its quantity and location. 

The government calls for test bars to stand a certain 
tensile test, yet a single rusty nail or chaplet in the mold 
or a wet spot will change the whole nature of the iron 
in the casting by causing kish, which may be deposited 
anywhere in the casting. 

This is no theory; it can be done by anyone any time, 
by putting a rusty nail, or water, or a piece of potato, or 
in fact anything that will cause the metal to boil, in the 
ladle. Kish will be formed and the same action takes 
place in the mold under similar conditions. 

It seems to me it is easier for us to remove the evil than 
allow it to remain in and trust to luck that it will not 
cause a bad casting. The removal of the sulphur and 
manganese certainly weakens the iron to a slight degree. 
I find that test bars which before treating, stood 23,000 
lb. tensile stress will, after treatment, stand only from 
22,000 to 22,500 |b., or in about this proportion. But 
in such cases I use a little ferromanganese to bring back 
the strength, and as the iron is so much more uniform, | 
consider it better than high-sulphur iron. 

There is a great reduction in hardness as the sulphur 
is reduced and such iron machines much more readily. 

The foundry has suffered in the past to an extent which 
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no one can realize on account of this trouble; we have 
thrown away thousands of tons of castings caused by this 
evil. A great deal of loss has been sustained through the 
breaking of large flywheels, cylinders, pipes and the like, 
caused by kish deposited where it could not be seen. 

Founpry Conpitions Make It BETTER TO 
REMOVE SULPHUR BEFORE PoURING 

The foundry is passing out of the hands of the old 
skilled molder into those of unskilled men and automatic 
machines, and it is today harder to prevent the conditions 
which cause the formation of kish than it was when we 
had skilled molders on the job. Formerly each molder 
understood the conditions and avoided them as best he 
could, while now they must be taken care of by a few 
foremen. Since this is so we must rid it as far as possible 
of all such adverse conditions, so that we may get the out- 
put and retain quality. In doing this we must make the 
business as near fool-proof as possible. In my opinion 
our effort should be to pour our castings low in sulphur, 
for as we reduce the sulphur content we decrease the 
chance of bad castings. On investigating different foun- 
dries we find marked differences in the methods used. 

Take, for instance, the core. A core is made out of 
sand and bonded together with a vegetable bond. One 
foundry will use flour, 1 part flour to 20 parts of sand, 
another foundry has not the same conditions for mixing 
and drying and will use 1 part flour to 12 parts sand; 
another foundry will use 1 part oil to 50 parts of sand, 
and another will use 1 part oil and 100 parts of sand. A 
vegetable bond will cause gas. The foundry using the 
highest percentage of oil produces the highest percentage 
of gas. If this gas is not taken care of it will pass upward, 
cause the iron to boil and form kish. 

One foundry will create twice as much gas as another 
and have twice as much kish in its castings. We make 
castings in dry sand (which is a mold baked in an oven) 
to bake out the moisture, so that there is no steam or mois- 
ture to cause this boiling. This is a step in the right 
direction. We have always known that a dried mold gives 
the best results in our castings as it shows less kish, dirt 
and scaling. But we have not always known the reason. 
‘he dry-sand mold gives good results because it does not 
steam and start boiling, still the action may be started in 
dry sand by the iron tumbling through the mold. 

In green-sand castings we are at the mercy of damp 
sand and other conditions that cause disturbance in the 
mold. In loam work the molds are large and the iron 
goes tumbling down into the mold and naturally boils and 
So it is better to rid the iron of sulphur be- 


CHANGING 


causes kish. 
fere pouring. 
* 
A Modern Shop Accident 
By E. A. DIxtr 

The descriptive powers of the daily paper reporter are 
not controlled by the facts but by the fertility of his im- 
agination. As a case in point: 

Recently an employee of a concern in Philadelphia 
came to work in the morning feeling somewhat “chipper.” 
Said he to one of the men, “TI feel so good this morning 
I bet I can kick that incandescent lamp ;” indicating a 
lamp hanging about seven feet from the floor. He suited 
the action to the word, but slipped, fell and sprained his 


wrist. In the afternoon, as the wrist pained him, he 
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saw a doctor, who told him that one of the small bones 
in the wrist was broken; a simple fracture which need 
not bother him or keep him from his work. 

These are the facts ; now follows the daily paper report : 

WHIRLED AROUND A BIG FLYWHEEL 

Whirled around a huge flywheel in the shafting works, 
William Moore, an employee, was probably saved from death 
last night when his body struck a release lever, which flew 
back, stopping the machinery. . 

Moore, whose home is at 2462 Erie Ave., dropped to the 
floor unconscious. At the West Philadelphia Homeopathic 
Hospital it was found he was suffering from a fractured arin 
and minor injuries. 

It was just before quitting time when Moore, glancing at a 
clock, unconsciously allowed his right arm to come in con- 
tact with the flywheel. In a twinkling he was whirled around. 


If it is necessary to give publicity to a fictitious inci- 
dent, why make use of the old “properties,” the “flywheel” 
and the “‘whirling shaft ?” 

The machine business has developed enormously in the 
past 10 years, and while we still have the whirling fly- 
wheels and shafts with us, they are not new. Cutting 
feeds and speeds have increased enormously and machine 
tools are being made heavier and heavier to withstand 
the enormous cutting stresses. Efficiency, motion study 
and time and operation charts are more or less new. 
It seems to me that these could be used by the enterpris- 
ing up-to-the-minute reporter. For instance, what’s the 
matter with this? 

ALIVE THO’ BurIED UNDER Tons OF STEEL CHIPS 

William Moore, of 2462 Erie Ave., was yesterday the 
victim of a serious accident, due to modern intensive pro- 
duction methods, recently installed at the shafting works. 

Moore hesitated a moment to talk with one of the op- 
eratives in the machine shop and before he realized what 
was happening he was being buried alive under an ava- 
lanche of steel chips from the machine. 

Thompson, the operator, glancing at his operation 
chart saw at once that the efficiency system in vogue 
would be thrown entirely out of gear if he should stop the 
machine. However, disregarding the chart (which con- 
trols every movement of the workman), he shouted to a 
speed boss who, having just been fired, was not in the 
employ of the company, and, therefore, not amenable to 
the system. 

The speed boss rushed to the production engineer’s of- 
fice. Here he obtained a red “stop work on job No. 9476” 
card which, after being countersigned by several. foremen, 
was changed for a green “stop machine” card. 

In the meantime the foreman telephoned to the em- 
ployment bureau and four husky laborers, after giving 
their pedigree and former places of occupation, and re- 
ceiving suitable yellow “job cards,” were sent to the scene 
of the accident. 

Some five hours later the laborers uncovered Moore, 
who was found absolutely unhurt and very lively. This 
latter condition is due to the fact that previous to the 
accident, a barrel of black oxide of manganese had acci- 
dentally been spilled in front of the lathe. This com- 
ing in contact with the red-hot chips released oxygen, 
which sustained Moore’s life during the trying ordeal. 

% 

In a paper presented to the Boston Society of Civil En- 
gineers it was pointed out that where a floor is built around 
machinery foundations, frequently a long span and a short 
span beam come close together. Unless provision is made 
for a joint between them, there is certain to be an unsightly 


crack, due to the difference of deflection of the two under the 
same load. 
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Work Data From a Railroad 
Shop 


EprrortAL CORRESPONDENCE 


SYNOPSIS—The old ideas regarding railroad shops 
and their slow methods are being revised by those who 
have kept pace with thew development. Work has been 
carefully studied, new methods devised and improve- 
ments made in all departments. The details of speeds, 
feeds and machines should prove useful on other similar 
kinds of work. 
% 

The basis of shop management, regardless of the par- 
ticular name by which it may be known, is a knowledge 
of the time required to perform different operations. 
For regardless of whether this is the best time ever made 
or not, it is necessary to know the time required in our 
own shop, as a basis for estimating cost, either for sub- 
mitting bids, for determining prices of manufactured 
goods, or for the purpose of endeavoring to reduce the cost 
of manufacture in any way. 

Any information which may be obtained in regard to 
the time required to do work in such shops must be used 
intelligently in measuring our own production or the pos- 
sible benefits may easily become positively harmful. Used 
intelligently any information in regard to the performance 
of work similar to our own can be made of considerable 
help, and it is for this purpose rather than with the idea 
that identical performances can be duplicated, that the 
following information is presented. 

This data is the time allowance made by the Delaware, 
Lackawanna & Western shops at Scranton, for doing the 
various kinds of work specified, and should be useful as 
a means of gaging performance in many other lines. 


BoRING AND FACING CYLINDERS 


Time 
Cylinder, 21 in. diameter by 26 in. stroke, in- 
cluding facing both ends for joints. 
Feed to rough bore, 3 in. 
Feed to finish bore, 14 in. 
Cutting speed, 28 ft. per min. 
Machine used, standard, Niles cylinder boring 
machine. 5 hr. 


DriLLine, REAMING AND TAPPING FRAMES 
No. 1 Binder 
Two 114-in. holes, 151% in. of drilling. 
One 114-in. hole, 814 in. of drilling. 
One 114-in. hole, 64% in. of drilling. 

One 114-in. tap hole, 4% in. of drilling and tapping. 
One %-in. tap hole, 14% in. of drilling and tapping. 
No. 2 Binder 

Four 114-in. holes, 8% in. of drilling. 

One 114-in. tap hole, 4% in. of drilling and tapping 
One %-in. tap hole, 114 in. of drilling and tapping. 
No. 3 Binder 
Three 114-in. holes, 8% in. of drilling. 

One 114-in. hole, 614 in. of drilling. 

One 114-in. tap hole, 41% in. of drilling and tapping. 
One %-in. tap hole, 114 in. of drilling and tapping. 
No. 4 Binder 

Four 114-in. holes, 8% in. of drilling. 


One 114-in. tap hole, 44% in. of drilling and tapping. 

One Y-in. tap hole, 14% in. of drilling and tapping. 

These are all straight holes and, with the exception of 
the tapped holes, are reamed. The drilling speed is 148 
revolutions per minute, with a feed of 1g in. per min- 
ute. The reaming speed is 70 revolutions per minute 
with a feed of 1 in. per minute. 


PLANING FRAMES 
Cast-steel frames for eight-wheel switch engine, 
planed per pair. Dimensions of frames, 34 ft. 
7% in. long by 30% in. deep by 5 in. thick. 
Feed to rough, \% in. 
Feed to finish, 14 in. 
Cutting speed, 38 ft. per min. 


Machine used, standard, Pond frame planer. 32 lr. 
SLOTTING FRAMES 
Cast-steel frames as above for cight-wheel 
switch engine, slotted per setting of four frames. 
Feed to rough, 5 in. 
Feed to finish, 1 in. 
Cutting speed, 25 ft. per min. 
Machine used, double-head Sellers slotter. 52 hr. 
MILLING ConNECTING-Rops 
Connecting-rods, slabbing and channeling. 
Dimensions of rods, 10 ft. 4 in. long, channel, 
? ft. 4 in. wide by 114 in. deep. 
Feed, 3 in. per min. 
Machine used, Bement, 43-in. slab miller. 9 hr. 
Bortnc CoONNECTING-Rops 
Connecting-rods, boring for bushings. Size of 
holes, 8 in. and 6 in. diameter by 4 in. to 5 in. in 
thickness. Both holes bored. 

Machine used, Newton standard double-head 
rod-boring machine. 1% hr 
Turnine Tires 

Driving wheel tires 58 in. diameter, turned 
per pair. 
Feed, 14 in. 
Cutting speed, 18 ft. per min. 
Machine used, Pond 80-in. heavy driving- 
wheel lathe. 1% hr 
Bortne Tires 
Boring driving-wheel tires, straight bore, 52 
in. diameter. 
Feed, 4% in. 
Speed, 18 ft. per min. 
Machine used, Pond heavy 84-in. boring mill. 18 min. 
SHAPING Drivinec Boxes 
Shaping steel driving boxes for crown brass 
and collar. Dimension, 12x9 in., circle. 
Feed to rough, j, in. 
Feed to finish, ;* in. 
Cutting speed, 30 ft. per min. 
Machine used, Morton 32-in. draw-cut shaper. 114 hr. 
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PUNCHING BoILER AND TANK SHEETS 
Boiler sheets, 200 holes 34 to 114 in. diameter. 
Machine used, Cleveland or Long & Alstatter, 


60-in. throat punch. 1 hr. 
Tank sheets, 300 holes, 4-in. rivets. 
Machine used, Cleveland or Long & Alstatter 
60-in. throat punch. 1 hr. 
RiveTInGc—H yDRAULIC 
Riveting with hydraulic riveter, 50 rivets, 34 
in. to 114 in. 
Machine used, Cleveland or Long & Alstatter 
draulic riveter. 1 hr. 
RivetiINc—Air HAMMER 
Riveting boiler sheets with air hammer, 25 
rivets, 34 in. 1 hr. 
Riveting boiler sheets with air hammer, 20 
rivets, % in. to 1 in. 1 hr. 
Riveting tank sheets with air hammer, 50 
rivets, 4 in. rivets. 1 hr. 
# 
Unscientific Men under New 
Management 


By W. OsBORNE 


Perhaps you recall that Sammy visited a prominent 
shop, prominent in his little world, that had been given 
over to a new management. At least as seen from the 
outside the newcomers had full control. 

James Hartness once told a story about a cat that 
made a trip through a large building filled full of machin- 
ery in active operation. 

The cat entered at one side of the building and, after 
many twistings and turnings, passed out at the other side 
of the building still a complete cat. The impressions 
which the cat received and retained during this trip he 
likened to his own as made by his trip through Germany 
last year in distinguished company. No, the statement is 
not given here with sufficient accuracy. The impressions 
which he received were such that he could have a good un- 
derstanding from them, of the feelings of the cat. 

Taken either way, it may be assumed that neither the 
cat nor Mr. Hartness could give a very clear description 
of the processes which they had seen. 

Sammy knows something, from his own feelings, about 
how the cat and Mr. Hartness felt. He cannot describe 
the system of management in the shop which he had 
visited. 


A Niegut MAN’s VIEWS OF THE NEW MANAGEMENT 


As he walked along he was hailed by a man that had 
once worked for him and had quit to come to work in this 
shop. 

“Why are you not at work?” Sammy asked. 

“I’m on the night turn, and don’t go till six thirty. I’d 
like to find a job somewhere else so that I didn’t have to 
go on any more with them. Is there any chance in your 
town ?” 

“What is the matter with the job you have?” asked 
Sammy. “A lot of you young fellows left our town for 
this one. It pays bigger money here and all that. What 
has got into you anyhow?” 

“Well, I will tell you what is the matter,” replied the 
man. “They went and got scientific management in the 
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shop, and fired everybody that had anything to say, and 
put in a lot of fellows that don’t know anything about 
the work, and they don’t want you to tell them anything, 
and they want everything done different, and they can’t 
seem to tell you how they want it done so you can under- 
stand what they mean, and different fellows come around 
and each one of them acts as if he was the whole cheese, 
and I tell you it is fierce, and a lot of the fellows have quit, 
and a lot more would if they knew where to get another 
job, and they let you know that everything that used to 
be done was done the wrong way, and that there wasn’t 
much done at that, and that everybody that isn’t willing 
to take hold and boost things is going to get his all right, 
su there you are.” 

The description of things was a little mixed, but it did 
not make things look very inviting from the man’s stand- 
point. 

“Everything will be likely to come out all right if you 
have patience and give the new management a fair 
chance,” said Sammy as soothingly as he could. 

“Tt is all right to talk like that, but what about them 
having some patience and giving us a fair chance, I would 
like to know. You know a lot of the fellows that work 
here. I got to be at work, but I will tell some of them 
that you are here and they will come to the hotel to see 
you and you will find that every one of them will be ask- 
ing about a job back in the old town. If you get busy 
and want more help don’t forget me. Good bye.” And 
the man hurried away. 

Sammy knew that he was receiving a one-sided state- 
ment of the conditions, and thought that he would like 
to know the real conditions. 

As he walked along thinking the matter over he met 
another acquaintance. “Hello, Philip,” he said, “you look 
like a man of leisure. What are you doing for the good of 
your country ?” 

“Sammy, I am not doing a thing but trying to find an- 
other job. Have you anything for me at your place?” 

“What have you been up to that you are looking for 
another job? I thought that you had got to be some kind 
of a boss here,” said Sammy. 

“T was, too, and I thought that I was doing fine and 
making good until this new management got in. Such a 
turning upside down as they did. If you made a move 
you were in wrong, and if you didn’t make a move you 
were in wrong, and one day I was told that I did not seem 
to be in sympathy with the desire to improve the shop 
and that they had another man for my place. They seem 
to be rather hard to please for they have had four different 
men in the place in three weeks. They brought a number 
of men from away off somewhere, but most of them did 
not stay. Here comes Charley Adsoy. You mind Charley. 
He used to belong to the lodge with us, and he sang in 
the choir of the Baptist church over on Miller St. He 
is still over there at the shop, and as contented as a bear 
that is chained to a post. See what he has to say.” 


Tue Op Bricgape Retieves Its MInpD 


Philip’s hail brought Charley to where they were stand- 
ing. He was certainly not likely to be picked to act as a 
model for a picture of contentment. “You must be in 
wrong with your best girl,” said Sammy as they shook 
hands. 

“Tf it wasn’t for her I wouldn’t be in this town, that is 
one sure thing,” said Charley. “Unless there is a change 
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over there,” and he pointed his thumb toward the shop 
that he had just left, “I am going to quit unless they fire 
me, and if they want to fire me they’d better do it soon 
or they won’t get the chance.” 

“Say, see here now, Charley, I guess that you fellows 
have had it easy for so long that it makes you all sore 
when a man comes along who knows what a day’s work is 
and tells you that now you will have to do it. Isn’t that 
about the size of it?” asked Sammy. 

“Phil, he ought to be a detective,” said Charley, looking 
at Sammy with mock admiration. “He ought to tell that 
to Bailey. They let Bailey out this forenoon.” Turning 
to Sammy he continued, “Bailey was the boss of the brass 
foundry, and a few days ago the Big I came around and 
says to Bailey, ‘I don’t think that you know how to run a 
brass foundry,’ and says Bailey, ‘I am trying to do the 
best I know how, but if you will tell me how to run it 
the way you want it run I will run it that way,’ and says 
he, ‘if you do not know how to run it you are not fit for 
the job,’ and says Bailey, ‘this is the only brass foundry 
that I ever did run, and I had to learn all that I know 
about it right here, and I have been running it for three 
years the 29th day of last October, and if you will tell 
me what it is that I am doing wrong I’ll quit doing it,’ 
and the Big Boss didn’t tell him, and Bailey was nearly 
crazy trying to think of something to do to hold his job 
for he has a big family and most of them are no help to 
themselves and less to Bailey. This morning Bailey got 
fired because he had not made any move to do as he had 
been ordered. Sammy, when a boss isn’t suited with the 
way a man is doing he should be able to tell what he 
does want. A boss that is just a kicker isn’t any better 
than a man who is a kicker.” 

“You men want to get home now for supper, but sup- 
pose you come over to the hotel afterward and talk this 
over. I can’t help but think that a lot of you have wrong 
ideas somewhere. So long till later.” 


A CONFERENCE ON THE SITUATION 


About an hour and a half after this an interesting and 
interested group gathered around Sammy. They had a 
general and at times rather warm discussion. Sammy, 
to bring out the men’s views, brought up all of the points 
that he could think of from the management side, and 
also pointed out the weak spots in many of the things 
advanced by the men. 

He found that the more intelligent of the men admitted 
most of his points and even brought up points in favor of 
the management that he had not thought of, but the one 
thing that stood out clearly was that there was an entire 
lack of human understanding and codperation between 
the managed and the managers. 

“From the way they act they must think we are dirt,” 
said one man bitterly. “Maybe we don’t know all that 
they know. I wonder if they know all that we know? 
The books say that a fellow named Sir Isaac Newton said 
that knowledge was like the sands of the sea, or else that 
the things that was there to be found out was, and that 
folks went along and picked up a few grains here and 
there, and that after a fellow got all that he could carry 
he didn’t have any at all compared with what was left. 
If that is so we know that any fellow that goes ramming 
around in the sand gets some of it even if it is mostly in 


his shoes and blowed into his clothes, and he wasn’t try- 
|.” 


ing to get it at al 
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One man had a copy of the AMERICAN MACHINIsT with 
him and had it open at page 172. “I can tell you one of 
the reasons for a good bit of the trouble. We do not know 
the language of the educated man so we can tell him 
what we know, and when we talk our own language he 
does not understand it, but he takes the meaning just as 
if it was his language that we talked. His language 
should be accurate, and mostly ours isn’t. Listen to this: 
“The engineering student is taught mathematics and the 
natural sciences in such a way that he believes that human 
knowledge is absolute. When he goes into the shop he 
carries with him this idea, that what he knows is so, not 
that he knows everything.’ I put stress on part of that 
myself so you would notice it. How would the shop man 
describe that young fellow? He would say, ‘He thinks 
he knows it all,’ and his idea is exactly the same one that 
is expressed in the quotation. 

“You fellows should read on down in that piece and 
you will find that it raps the management a lot harder 
than you ever could.” 

Philip, who had been a foreman in a small way before 
the new management came into power, said: “A man 
can’t be expected to know much more than his teacher 
does until he has had experience. Before I got out over 
there I bought a book on factory organization and admin- 
istration so as to get posted on it. It is said to be the 
latest thing out. It is written by a man who is a consult- 
ing industrial engineer and a professor of industrial en- 
gineering in a college. It is a corrected edition, so I sup- 
pose it says what the writer intends it to say. Listen to 
this and see if it is the students who are to blame, or the 
man higher up. “The distinction between the mechanic 
and the engineer is that the mechanic cuts and tries and 
works by formulas based on empiricism. The engineer 
calculates and plans with absolute certainty of the ac- 
complishment of the final results in accordance with his 
plans, which are based ultimately on fundamental truths 
of natural My dictionary says that empiric 
means ‘known only by experience; derived from experi- 
ments.’ Is there a fundamental truth of natural science 
in the textbooks that is there without the aid of experience 
and experiments ? 

“Mark also that the engineer calculates and plans with 
absolute certainty. Most of you fellows have had to do 
with making new machines that were designed by fellows 
who called themselves engineers, but not one of you ever 
have seen a real engineer, for he plans with absolute cer- 
tainty. With such teaching no wonder the shop man 
thinks that the college man is of little account among real 
things in a shop, and less wonder that some scientific 
managers stir up opposition where they should get co- 
operation.” 


: > 
science. 


ARE MANAGERS OVERLOOKING THE HUMAN BEINGS 
UNDER THEM 

Further talk showed Sammy that every one of these 
men would have been willing to do all that he could for 
the success of the shop if approached rightly. Their own 
personal ambitions to succeed is so great with some man- 
agers that they entirely overlook the human beings under 
them, and the fact that each of these beings has interests 
there that are of the greatest importance to himself. 

While the viewpoint of these men may be wrong, Sammy 
feels that the management of the shop is not founded on 
anything that deserves the name of scientific. Distrust, 
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dislike, suspicion, resentment, and general dissatisfaction 
that it will take a real manager of men a long time to 
remove are in evidence everywhere. 

Sammy is responsible for the results in his own little 
place in the world, and the results must appear in dollars 
and cents of returns somewhere along the line. Mistakes 
are apt to be serious things with him. He can find lots 
of fellows who are very willing to tell him how he should 
run the shop that he has charge of, but in all of these 
plans it is so arranged that if they do not work out the 
loss falls on Sammy. It is too much like “Heads I win, 
tails you lose.” 

It would likely be very unprofessional for an industrial 
engineer to give a bond covering all damages that might 
come to a business if his plans did not work out as he says 
they will, but that being so he must not be too impatient 
if he is not received with open arms by the entire mechan- 
ical world. 

Quick-Acting Quill 
By JOHN BARRE 

The quick-acting quill, shown in Figs. 1 and 2, was 
designed for use in boring the center hole in the as- 
sembled piece shown in Fig. 3. It consists of the face- 
plate A carrying dowel pins aaa and the fingers BB. 

The faceplate is mounted upon a standard quill, of 
which only a portion is shown. ‘Back of this plate’is the 
milled ring C, having elongated slots for the accommo- 
dation of the fingers BB and the stop pin D. Intervening 
between the plate A and the ring C are two hardened-steel 
rollers LE working in slots milled in A. The fingers BB 
have squared shoulders, upon which ride the dogs FF. 
These dogs have a slot so shaped that as the ring C’ is 
moved from one end of its travel to the other, limited by 
the stop-pin D, they will take position either as shown 
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by the full or dotted lines in Fig. 2, this being caused by 
the pins GG@ riding in the slots. 

The ring C is cut in on a 1144-deg. angle in two circular 
grooves, the centers of which coincide with the centers of 
the fingers BB, forming a cam whose office is to draw 
down these fingers as the ring C is moved. 
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The operation of the quill is as follows: The ring C 
being at the end of its travel, the fingers B are in posi- 
tion as shown in the full lines, Fig. 1. This allows the 
piece being bored out to be slipped on the dowel pins 
aaa. The ring C is then turned forward, causing BB 
to rotate until they take position as shown by the dotted 
lines in Fig. 1, the continued turning of the ring draw- 
ing the fingers down upon the piece, clamping it firmly in 
place. After boring, the piece is freed by the reverse 
operation, the springs 7H keeping BB out of the way 
at all times. 
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Testing and Painting Operations for 
Small Gasoline Engines 


By A. T. MILLer* 


SYNOPSIS—A testing department where nearly 300 
small engines may be accommodated at once is illustrated 
and described. Provision is made to supply the gasoline 
used for the tests and drain away the exhaust and oil from 
the test blocks. The painting department is also carried 
on with similar system, needless labor being avoided ; this 
department is also described. 

* 

The test and paint departments are located in a one- 
story and basement building of slow-burning mill-con- 
struction type. It is 70 ft. wide by 386 ft. long, arranged 
in two bays, one 30 ft. wide with a 4-ton traveling crane 
running the full length. The side bay is 40 ft. wide, with 
two 2-ton hand-operated cranes for the test department 
and an overhead trolley system taking care of the require- 


exhaust, drain and water-pipe connections are held. These 
rails are bolted on steel slides embedded in the concrete, 
there being 12 rows spaced 5 in. apart, extending the full 
length of the test floor. These slides also serve as part 
of the drainage system. The rail test accommodates 101 
engines, as shown in Fig. 1. 

The bench test is performed on long beam benches, ar- 
ranged in two rows, 15 in a row, each bench accommo- 
dating five engines. These benches are 20 in. high and 
equipped with quick-clamping devices for holding the 
engines in place. The exhaust and ignition piping is 
attached to the sides of the benches. A trough running 
the full length of these benches and emptying into the 
floor drains carries off the waste water. The bench test 


accommodates 138 engines, Fig. 2. 





Fia. 1. 


ments in the paint department. The building is of brick 
with floors of reinforced concrete, the floors in the base- 
ment being of the floating type. It is fully equipped with 
an overhead sprinkler system and woolen blankets dipped 
in creosote are hung at convenient places on the walls. 
These make an effective fire extinguisher for small blazes 
from gasoline or oil. 

The test floor is arranged to accommodate 273 engines 
(averaging 4 hp.) at one time. The accommodation in- 
cludes necessary space and clamping-down devices for the 
test. Each engine is so spaced that it is accessible from 
all sides. The floor is divided into three different depart- 
ments ; the bench test for 1- and 2-hp., the rail test for 4- 
to 8-hp., and the plate test for 10- to 30-hp. engines. 

The rail test is performed on specially constructed ad- 
justable rails arranged with special clamps to which the 





*Chief inspector, Root & Vandervoort Engineering Co. 


Rarts in TeEstTiInc DEPARTMENT 


The plate and floor test consists of 24 iron plates with 
T-slots embedded in the concrete, individual connections 
being made for the exhaust, water, drainage and ignition 
system. 

Crane-lifting hooks, constructed with a cross-bar on 
one end, which is on a swivel joint and provided with 
flanges for putting under the inside rims of the flywheels, 
and at the other end a swivel plug with different sizes of 
pipe threads for fastening into the hopper plates, readily 
pick up the engines and automatically balance them ; they 
are shown in Fig. 3. 

THE Exuavust SYsTeM 

The exhaust system has been carefully laid out, ad- 
justable ball-pipe connections of the telescope type being 
made to accommodate the different sized engines. The 
pipes and all joints are sufficiently large to prevent any 


accumulation of carbon. Four fans each operated by a 
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3-hp. motor, and directly connected to a 12-in. stack, 
carry off all the carbon the engine throws off, so that the 
engine has at all times its full exhaust capacity. Each 
of these 12-in. stacks is provided with an explosion door 
that opens out from the stack near its base. This door is 
normally held shut by a spring, as shown in Fig. 4. 
Where gasoline vapors are discharged into the exhaust 
pipes from the engines due to improper ignition or other 
causes, the explosion caused by the ignition of these gases 
due to the hot exhaust causes these explosion doors to 
open violently, thus preventing any damage to the ex- 
haust pipes. 

The water-circulating system is supplied from a con- 
crete tank placed outside the test building, pressure being 
obtained by means of a centrifugal pump operated by a 
3-hp. motor. Service cocks are supplied for each engine. 

On the bench and rail test the drainage is carried off 
by pipes running under the benches and along the rails, 
these in turn emptying into 12-in. open drains in the floor, 








BENCHES UseD WHEN TESTING 


Fig. 2. 


individual connections for each engine being the same as 
for the water-circulating system. Individual drains are 
provided for each engine on the plate and floor test, all 
of these emptying into a 6-in. main drain through which 
the water is returned to the supply tank, thus being used 
over and over again. 

The gasoline supply for the test floor is received from 
a 35,000-gal. tank buried outside the test building, the 
supply being regulated by three measuring pumps. 

Work brakes are supplied to accommodate all engines 
on the test floor. On the bench and rail test these are 
so designed that they are readily slipped into place, the 
tension of the blocks against the flywheels being adjust- 
able to the various loads. On the plate and floor test the 
same style of brake, but with two shoes is used, Fig. 5. 


PrRONY-BRAKE TEsTs 


The Prony brakes for 1- and 2-hp. engines consist of 
an iron-pipe standard attached to a clamp, so that this 
can be readily and quickly placed in position. This stand- 
ard is attached to a scale of the steelyard principle, so 
arranged that when the weight is set at a certain mark, 
the required load is being pulled. This eliminates all 
danger of mistakes being made due to the tester not get- 
ting the proper load. 

The brakes used on all engines from 4 hp. up are of 
the Prony type, with friction water drums, having stand- 
ard flanges of different dimensions on each side, this mak- 
ing them interchangeable to the pulley lugs of the differ- 
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ent sized flywheels. The brake arms are a standard radius 
of 36 in. This simplifies the pounds per load. 

Engines are delivered to the test floor by an industrial 
railway. The unloading, placing and preparing of them 
for the test has been worked out by means of physical 








Fie. 4. STACK WITH 
Sprine Doors 


ENGINE LIFTING 
Hook 


Fie. 3. 


demonstration and time study, piecework prices being 
established for all of this, the methods being fully cov- 
ered by instruction sheets. 

Polishing of flywheels, and removing and delivering 
the engines from the test to the paint department is also 
standardized piecework. While the testing of the engines 
is not on a piecework basis, a constant time has been ar- 
rived at by actual demonstration. 

Engines are not allowed to leave these departments 
unless they meet with the requirements of the inspection 
department according to their established standards, 

After engines have been tested and accepted by the 
inspection department they are immediately passed into 








Fie. 5. Work Brake 
the paint department located in the west end of the 
same building, this department being divided from the 
test department by a brick wall, to keep out the oily gases, 
which would otherwise tend to spoil the painted surface. 
This department is 222 ft. long by 70 ft. wide, arranged 
in two bays, the one covered bh the same traveling-crane 
service that operates in the test department, the side bay 
being served by an overhead-trolley system equipped with 
as many small hand trolleys as are needed for handling 
the 1-, 2- and 4-hp. engines, and the various attachments 
passing through the department. Three hundred engines 
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can be accommodated at one time on this trolley system. 
About 150 engines can be accommodated under the travel- 
ing crane. 


PAINTING THE ENGINES 


Engines coming from the test department are hung 
on a trolley or placed on blocks by the laborer delivering 
them, this being handled upon a piecework basis. They 
are immediately delivered to the washing floor, where they 
are washed down with gasoline to remove all dirt and 
grease and put the surface to be finished in a clean, dry 
condition. After washing, these engines are moved on to 
the paint floor, where they are put through the various 
operations of painting, stripping and varnishing, being 
inspected carefully after each operation. 

Engines handled under the traveling crane are not 
moved from the time they are delivered from the upper 
floor until they go out. Engines handled on the trolley 
system, however, are moved continuously as the succeed- 
ing operations are performed, each operation having an 
approximate space assigned to it. This gives a more or 
less constant flow of small engines out of the department. 

Four mechanically operated dipping tanks, each of 260 
gal. capacity, are embedded in the floor and are operated 
from a line shaft in the basement. 

A large number of parts such as skids, battery boxes, 
and hand trucks, are finished by dipping; practically all 
of these pieces are handled on trolleys. 

The heating of the paint department is supplied by 
exhaust steam, and an even temperature of 75 deg. F. is 
always maintained. 

To prevent the raising of dust, due to the doors being 
opened for the industrial railway, a storm shed has been 
added to the end of the building, one set of doors always 
being closed before the others are opened. 

All material used in the paint department is located in 
the paint-material stockroom, the supply being drawn out 
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as needed on requisitions and delivered to the mixing 
room. ‘Two tanks, each of 165 gal. capacity, and one tank 
of 320 gal. with a mechanical agitator are located in the 
basement. The Bowser self-measuring pumps with re- 
turn strainers and drain located in the paint-material 
stockroom are directly connected to these tanks. These 
tanks are equipped with splash guards and strainers, thus 
preventing the fluids from being spilled. 
wt 


Cutting Threads with Screw 
Machine Dies. 


By A. K. LINSPERE 


It is a common saying among lathe hands that if 
you want a good thread you must cut it in a lathe. 

It is true that a good lathe hand or machinist, who 
is also a good threader, can produce a fine thread (but 
an expensive one), grinding and stoning his threading 
tool a number of times, perhaps, and then polishing the 
thread down with emery powder and oil on a soft-wood 
stick. 

His neighbor, not necessarily as good a mechanic, gets 
the same, or even more, uniform results about three 
times as fast by roughing the thread down in the lathe 
and sizing by running a die over the roughed thread in a 
hand stock. 

These methods, giving good results, are slow and ex- 
pensive. The screw-machine operator, who has given the 
use of dies a careful study, will be able to produce as 
good results with a die, if it is properly made, at a frac- 
tion of the cost of lathe work. Other operators, right 
around him, may fail on the same work, unless rough, 
torn, poor threads will pass muster. 


EssENTIAL PoINtTs IN Settine Up 


Given a good die, the two essential things in setting 
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with the work and that the action of the turret slide is 
parallel with this alignment, so that at any position of 
the slide the die is still in alignment; second, see that 
the die is square to the work; or, to be more correct, have 
the thread in the die parallel with the work. 

Fig. 1 shows how the alignment of a round or hollow 
mill die may be readily tested. If the die, being run 
on to the end of the work, runs fairly true when slipped 
out of the holder, it is easy to test for alignment. How- 
ever, if, when the chuck revolves, with the die on the 
end of the work, it runs out or wobbles, more trials 
must be made, for it is practically impossible to test the 
alignment this way until it runs true. If the operator 
is unable to get it to run true, a test arbor with a true 
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thread should be threaded in another machine, preferably 
a lathe. This is then gripped in the collet and the die 
screwed on by hand. If the die then fails to run true, 
it is a poor die, has been “hobbed crooked,” that is, 
when the thread was hobbed the hob entered the die 
at an angle. 

While this feature is a defect found to a greater or 
less extent in nearly every die you buy, a slight amount 
constitutes a serious defect and is one reason why good 
threads with a die seem so hard to obtain. When the 
defect is great enough it is impossible to cut what is 
commonly ,understood as a thread. 


Tue Cause oF THE Derect AND Its REMEDY 


Fig. 2 illustrates the cause of this defect, the thread 
shown being coarse and the die showing an exaggerated 
crooked hobbing. It is cvident, from the sketch, that 
as the work revolves and the die runs over it, that the 
resultant thread will be taper, and as the teeth in the 
opposite lands of the die do not “track,” the thread wall 
will have a series of ridges or steps. Also, as the back 
edges, instead of the cutting edges, of the die lands are 
presented to the work, the rubbing and forcing will tear 
the threads. 

We all know that some dies cannot be made to work at 
all and are quietly thrown away by the operator for 
fear he will be compelled to use them. Others work 
poorly, others fairly well, and occasionally one is found 
so good that the operator hides it and saves it for the 
next time. A lot of this irregularity and trouble can be 
traced to the hobbing defect, but next to this the most 
prolific source of defective threads is the poorly aligned 
machine. 

Fig. 3 shows a way I have adopted of curing this. 
First I take a true-threaded arbor, open up the die suffi- 
ciently to permit it to run on freely, then allow the die 
to close when it will grip the arbor securely enough for 
grinding. ‘Then in a cylindrical grinder I grind the 
outside and back of the die. true to the arbor, remove it 
from the arbor, and, if the die was crookedly hobbed, 
surface grind the face of the die also parallel with the 
back. Then I am ready to align it in the machine, as 
shown in Fig. 1. If the die and holder are not central 
with one another, the holder is defective, or the hole 
in the turret, or perhaps the turret itself is out of line. 


Tur Process or REALIGNING 


Some screw machines have liners between the lower 
turret slide and the base, for vertical adjustment. If 
one of these machines is out of line, a machinist can 
readily realign it, but the operator should not meddle 
with either adjustment unless he thoroughly under- 
stands what he is doing and has the proper testing tools. 
However, the operator can make his die holder align with 
the spindle fairly well (even if he does not have a die 
holder with lateral adjustment which can be loosened 
and brought into line) by having it bored out larger, 
say, yy or 4 in., marking the holder and the hole in the 
turret with the same figure and a line to indicate on 
the holder which side is to be the top. Then putting the 
holder in the turret and a keen facing mill or counter- 
borer in the chuck, face the back of the holder. This 
should be done with an adjustable holder also, although 
it is not necessary to bore it out larger but simply loosen 
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it and align with die, as in Fig. 1. This back face will 
then be square with the work. The holder shouid always 
be used in the same turret hole and always be put in 
with the scribed line at the top. 

Fig. 4 shows this operation plainly. The face mill is 
then removed and the die, which must have a self-con- 
tained adjustment, is put on the arbor or piece of work 
upon which it runs true, as in Fig. 1, and thus centered 
in the holder. The holding setscrews are then brought 
up until all touch the die and are then tightened. Any 
slight adjustment to the die may be made by backing 
out only two of the screws and putting the die back 
in the same position after adjusting, although usually 
it will save time to set the die to size beforehand by 
testing in a hand stock. 

If the spot holes in the die prevent the die from be- 
ing drawn back against the squared surface of the 
holder, a washer of uniform thickness will remedy the 
trouble, or flat spots at a slight angle may be ground on 
the die to cause the screws to pull it back against this 
surface. Fig. 5 illustrates both of these methods. 


SPECIAL ForMs or HoLpERS 


Floating holders help only when the error is slight. 
They are frequently a cause of dies starting on crooked- 
ly and cutting a thread that is not true with the body 
of the work. 

A floating holder that is really an advantage on a 
screw machine is the telescopic type, which permits the 
die to travel on its work independent of the turret feed, 
thus freeing it from the drag of the slide and allow- 
ing it freedom to follow its own “lead.” These telescopic 
holders often save considerable time in camming and 
will take up defects in leading screws, but they will not, 
of course, correct misalignment. 

Screw machines, as they come from the manufacturers, 
generally have good alignment, but they wear and should 
be frequently tested and realigned by scraping or shim- 
ming. This is not only important for good thread 
work, but for the other operations also. 

Usually if the machines are kept in as good condition 
as when received from the manufacturers there will be 
little trouble caused by poor alignment. 

On the other hand, it seems as though manufacturers 
should furnish dies that, when put into a good machine, 
will cut a proper thread without grinding and doctoring. 
It seems to me it would be money in pocket to pay 
twice the ordinary price and have dies that run 100 per 
cent. good. 

However, in the long run, it is cheaper to use dies 
and doctor and regrind them, than to attempt to produce 
thread work on the lathe; and if care is used, the threads 
will compare favorably. 


% 


In 1913 there were 21 states which made pig iron, against 
20 states in 1912. The total production of all kinds of pig iron 
in 1913 amounted to 30,966,301 gross tons, against 29,726,937 
increase of 1,239,364 tons, or over 4.16 per 


tons in 1912, an 
cent. The production in 1913 was the largest in any calendar 
year in our history. Combining the output in the first six 


months of 1913 with the output in the last six months of 1912, 
however, a total is reached for the 12 consecutive months of 
32,143,265 tons, or 1,176,964 tons more than in the calendar 
year 1913. As compared with the output in the last six 
months of 1909 and the first six months of 1910, the two con- 
secutive half years of next largest production, when 29,751,- 
863 tons were made, an increase is shown in the 1912-13 
period over the 1909-10 period of 2,391,402 tons. 


© 
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Letters from Practical Men 
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Planing Long Internal Keys cast-iron pan A is provided with three brackets B, ( and 
, _ OD. The brackets B and C support the tube and D acts 

The Detrick & Harvey Machine Co., Baltimore, Md., is a, guide for the extension planing tool #. The tube is 
at present building a number of carriages for 4.7-in. 
liowitzers. The tubes shown in Fig. 1 form part of the 
recoil-valve mechanism. They are of steel 551% in. long, 
turned on the outside and bored 334 in. diameter. In 
this condition they go to the planer where the three keys 
are formed by planing away three arcs of metal from the 
inside. The tolerance is only 0.002 in. As the gage, 
which is a cylinder about 6 in. long with three splines in 
it, must snugly enter the tube and traverse its entire 
length in all of its six positions the work has to be just 
about right. 

The keys as finished are about 14 in. high by ,y in. 
wide. The work is done on a Detrick & Harvey open-side 
planer, specially equipped for the job. 

The arrangement is shown in Figs. 2 and 3. A long 

















Fig. 2. WorkinG Sipe oF THE JoB 
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indexed at each stroke by the worm and wormwheel Ff, 
which is operated by the rod G and the ratchet H. Oil 
under pressure is led through a tube, sunk in the exten- 
sion planing tool FZ, to the cutters. The pan A drains 


into the pan J, from whence the oil is drawn by the 
pump and returned to the cutters. 
roughing-head is shown at J, Fig. 2. 
At K is the gage. 


The triple-cutter 
The finishing-head 


uses a single cutter. A similar gage 
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mounted on a rod is used for testing the entire length of 
the valve. 

The line engraving Fig. 4 gives a clear idea of the plan- 
ing fixture. The roughing head with three cutting tools 
is shown in Fig. 5, and the finishing head with a single 
cutting tool is shown in Fig. 6. The work requires a 
skillful operator and great care, and the time required is 
about 60 hr. for each valve. To avoid the chance of the 
finishing-head wearing the three keys which support it 
too much, it is provided with a bronze sleeve which takes 
a bearing on the keys. About 0.004 in. is left for the final 
finishing cut, and before this is taken, the split bronze 
sleeve is packed out with paper and ground accurately to 
s1ze. 

E. A. DIXIE. 

New York. 
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Inexpensive Round Cornering 
Device 


We had a number of pieces of steel, of the shape il- 







































































° Lf cane lustrated in Fig. 1, that were ordered with rounded cor- 
he . . . 
5 ners. In use, they were required to go in the slots in 
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FINISHING TOOL FOR PLANING VALVES 


pieces had to be entered in the direction of the arrow 
and when fully in, were given a 90-deg. turn, bringing 
the ribs in to the side slots cut specially for them. It was 
to allow this turning to be done that the corners had to 
be taken off the piece, as represented by the full and dot- 
ted lines of Fig. 1. 

To perform this work, the fixtures illustrated in Fig. 3 
were built. 

To the casting A are secured two bearings B. In them 
turns a shaft C’, actuated by the crank D. This shaft in 
the blank was a rectangular piece of steel and a slot is 
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milled across the central portion, which is the depth and 
width that will bring the piece Z concentric with the 
turned ends. A piece F fills the lower end of the slot and 
completely centers the work. The plate @ is screwed in 
over the slot and is fitted with a setscrew, which is to 
fasten the work pieces while cutting. 


OPERATION OF FIXTURE 


In operation a gang of cutters was employed, which 
would cut every surface that had to be rounded. The jig 
was bolted to a miller table, a stop set for the distance 
to run up to, which was directly under the arbor, and 
the depth of cut determined. When a piece was put in 
the slot the handle was pushed over to an angle of 45 deg. 
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Recessing and Cutter-Forming 
Job 


In making the regulator cutter shown in Fig. 1 there 
are two operations indicated at A B, which may be of 
interest. This recess and groove are usually produced by 
means of tools held in the tool post of the bench lathe. 
The objection to using an improvised boring tool for the 
recessing operation is that steps must be attached to the 
slide rest, and the boring tool cannot be conveniently set 
to insure a central location of the recess. 

Other features also render this method unsatisfactory 
and to improve it the recessing tool shown to the right 
in Fig. 1 was designed and proved an effective device for 
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RECESSING AND CuTrTEerR-ForMING TOooLs 


away from the operator. Then the table was run up, the 
handle was turned to bring the work against the rapidly 
revolving cutters and the work fed completely round, cov- 
ering one edge of the piece. Reversing the piece in the 
slot cut the other side. 

Thus in two operations this rather difficult shape was 
machined accurately and quickly. 

The entire fixture was comparatively inexpensive and 
produced 30 pieces per hour. 


Don. A. Hampson. 


Middletown, N. Y. 


Inthe angle X radius = hypotenuse= Qil,and £ 4, of chord= 

side opposites Q0635 - » 03S. 0.57727+=sin 36 °/6 (approx). 

cos 35° 16*0.8/647 x O/!= 0.0898//7+ = side adjacent radius. 

Adjacent side =0.l/-0.0898i17+ = 0.02018+ = Depth 

cutter must enter to make chord = 0.127 
the purpose. The principal parts of the tool comprise 
the standard taper blank, the lever and the cutter. The 
blank is milled off to the given dimensions; on this sur- 
face the lever rests, while it swivels on the shoulder screw; 
a notch cut into the end of the lever engages a stud fitted 
to a hole drilled through the cutter; the cutter is ground 
and lapped and is a sliding fit in the way cut across the 
blank. All parts with the exception of the push button 
are tempered. 

In use, the device is placed lightly in the tailstock, then, 
by means of a suitable gage the cutter is set upon the 
center and the taper is driven in at the point shown. The 
spindle should now be locked. After the work is chucked 
in a spring chuck bored to 1.60 in. diameter, 0.015 in. 
deep, the tailstock is moved along the ways of the lathe 
until the tool enters the hole and the line upon it coin- 
cides with the face of the cutter blank, then it is secured. 
The cutter is then forced to its cut by pressing upon the 
brass button. By noting the position of the lever the 
recessing can be done with satisfaction. Before moving 
back the tailstock the edge of the slide-rest shoe may be 
secured in contact with it, this acting as a stop for the 
teilstock when the next blank is recessed. The work is 
revolved at about 200 r.p.m. As the holes are reamed 
smooth it is preferable to start the cut dry. 

The device shown in Fig. 2 was designed to displace 
the usual circular forming tool used for performing the 
operation at B, Fig. 1. These tools are not effective when 
held in the tool post, since the cutting edge increases with 
the depth of the cut, and noisy chattering begins shortly 
after the cut is started, unless special arrangements are 
made for reducing the speed of the lathe. 
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Preparatory to using the device the tool block is moved 
over almost as far as it will go to prevent interference 
with the lower slide when the tool is in place. When 
located on the tool block there is sufficient space between 
the slide rest and the headstock to permit the operation 
of the lever, which can swing through a greater are than 
the work calls for. The cutter blank is mounted upon 
a suitable arbor formed on the end of a spring-chuck 
blank, the end of which is tapped for a clamping screw. 

The illustration at C in Fig. 2 shows how the cutter is 
ground off to reduce the cutting edge and prevent chatter- 
ing. On cutters of 0.08 in. radius, which is the smallest 
for which this device is used, grinding for the reduction 
of cutting edge is not necessary. 

For the mathematical determination of the depth to 
which the cutter must enter to make the chord equal to 
0.127 in., two solutions are given to the right in Fig. 2, 
either of which is sufficiently accurate. This depth can 
be measured off by means of the slide-rest screw. 

It was found convenient to place a sponge saturated 
with oil in contact with the work when being operated 
upon. This leaves both hands free, the right for feeding 
to depth while the left operates the lever. The work was 
revolved at 600 r.p.m., and several light cuts were taken, 
resulting in making this operation a silent, accurate and 
rapid process. 

Gus. HAESSLER. 

Elgin, Ill. 
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Relation of the Gas Engine to 
the Mechanic 


Why is it that the average mechanic knows little or 
nothing of the gas engine? What is there about the gas 
engine that places it outside the sphere of the mechanic 
who has built much more complicated machines. 

Is it because there is some weird principle of opera- 
tion that sets aside natural laws and makes the gas 
engine a thing of itself? In past years when steam 
motive power was in its prime, every machinist was more 
or less familiar with the construction of steam engines, 
steam pumps and most of the appurtenances of the 
power plant. At that time, electricity was in its in- 
fancy and there was no necessity for the mechanic to 
study that branch of the trade. He could build the 
steam engine or pump, set the valves, pack the rods and 
key the boxes without a thought that he was getting 
away from his trade. Never once would he have to ask 
advice as to how to scrape a bearing, how tight to set 
a box, or how close to fit a piston any more than he 
would ask how to center a piece of stock. 

Upon the advent of the gas engine the machinist was 
He immediately said to himself, “Here is a 


stumped. 
True, it runs like a 


thing about which I know nothing. 
steam engine but of course it must possess certain pe- 
culiarities or able to operate it with 
Here are these wires and batteries, I know noth- 


else | would be 
ease. 
ing of electricity, and besides, this gas is funny stuff.” 
So thinking, he passes it up as a bad job, and lets the 
other fellow think it out. 

Now who is this other fellow? For someone must 
be able to operate and repair these engines. In the first 
of the gas-engine game, particularly in the case of farm 
and stationary engines, the builders employed men whose 
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duty it was in case a purchaser had trouble with his 
engine to travel, sometimes hundreds of miles, to start 
them up. Even these men knew little of the princi- 
ples of the gas engine, but knew their own engine by 
heart. 

These engines were of a simple design, usually using 
the make-and-break system of ignition, or in some cases, 
the hot tube or hot ball, but this was more or less ex- 
pensive for the purchaser as well as for the maker, giv- 
ing as it did a black eye to their products. It wag here 
that the gas-engine mechanic got his start. In all com- 
munities, there are a few geniuses who, although they 
amount to little, seem to obtain a little knowledge of 
nearly every subject. Being of an investigating turn 
of mind, they naturally tackled the gas-engine problem 
when the opportunity presented itself, which was usually 
while the owner was waiting for the maker to send his 
trouble man, and by turning this and that screw a little 
and by sundry crankings, they started the engine. 

The ignition is liable to give the average mechanic 
most trouble, but there are on the market innumerable 
books that treat of magnetism and current electricity 
in language readily understood by the layman, from 
which a fairly good understanding of gas-engine igni- 
tion may be obtained in a short time. 

Summing up the whole situation, there is no reason 
why the machinist should not be as familiar with the gas 
engine as he is with the steam engine or machine tool. 
A little knowledge of Boyle’s and Gay-Lussac’s laws of 
gases is, beneficial but not necessary. The mechame 
should approach the gas-engine problem from the com- 
mon-sense point of view. 

Water E, Sewarp. 

Worcester, Mass. 

28 


Guard for Rotary Shears 


A guard used by the Eastman Kodak Co., Rochester, 
N. Y., over the slitting knives of a rotary shear, is here 


shown. The guard is simple and easily applied, but 








GvuarD FoR Rotary SHEAR 


effectually prevents a man sliding his hand or fingers too 
far when feeding sheet metal to the shear. 
ETHAN VIALL, 


Cincinnati, Ohio. 
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Discussion of Previous Question 





The Ford Melon 


The Ford melon is a solution of a problem that is likely 
to be fraught with unfortunate possibilities. Suppose 
that I were to look over the field of possibilities and were 
to arrive at the notion that rat traps were selling at too 
low a price for profit, as they are being made and sold, 
but that there would be a large profit on a cheap trap if 
it cost nothing to sell it. Then I would get a few of my 
wealthy friends to put in a few dollars and we would form 
the Entropy Trap Co., Ltd., with offices in New York, 
London and Paris, and manufacturing plant in Podunk. 
We would get out a trap that cost about one-tenth of the 
present market price and sell it for one-fifth. Since 
people all want rat traps they would immediately rush in 
to buy. We would deliver to them a perfectly practicable 
trap, well enough finished to suit any but the most fas- 
tidious rat, and we would make a profit of 100 per cent. 
Then we would wax fat and finally reach the point where 
our profits would become a burden, and having gotten all 
we could stagger under and not knowing any gold-mine 
promoter who would separate us from our money, we 
could cast about for means to make an equitable distribu- 
tion of our wealth. 

Bear in mind that these profits have come to us simply 
through our seeing an opportunity before anyone else did, 
and by virtue of our having friends who had. plenty of 
money to set the thing going for us. We could reduce 
prices, but that might stimulate demand still more and it 
might drive other concerns not so well financed and more 
poorly organized to the wall. We might raise wages, but 
that would only provoke dissension among the men whom 
we could not employ and lead them to the belief that in all 
lines of trade undue profits were being made. More than 
that, there would be sure to be other people with friends 
and money who would then see a chance to run us out of 
the market with an equally good rat trap built with labor 
at its normal cost, which would immediately result in a 
selling war with its consequent increase in cost due to 
advertising, agencies, salesmen, and the like. 

Finally we would conclude that the only safe thing to 
do would be to sit tight, draw our dividends and reinvest 
them and trust to luck that we could lose enough to make 
up for our unearned profit from the rat-trap business. 

ENTROPY. 

Worcester, Mass. 
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Another D. @ S. Scale 


I found a D. & 8S. scale on a window ledge in the ob- 
servatory of a house my father had recently purchased 
from 8S. B. Waugh, an artist, in Bordentown, N. J., in 
1868. It is 6 in. in length, and graduated as follows: 


Entire length of first edge sixteenths, entire second edge 
thirty-seconds, entire third edge sixty-fourths and fourth 
edge twentieths, fiftieths, hundredths, twelfths, twenty- 
fourths and forty-eighths. 


The makers imprint is 


D. & 8. 
BANGOR, Me. 


U. 8. Stnd. 
As Mr. Davis says, it is a perfect piece of work, and 
[ treasured it while a boy for its beauty, and since man- 
hood for its usefulness. 
R. K. Pearce. 
Island Heights, N. J. 


xs 
What to Teach and How 

The article “What Shall We Teach and How?” on page 
273, certainly strikes at the root of modern vocational 
training. ‘lo my mind it is an arraignment of methods 
more than studies. 

In the last analysis the whole business simmers down to 
what shall we do for each individual boy? No two boys 
show the same capacity, therefore we must regulate the 
instruction according to the innate ability of the youth. 
As Mr. Godfrey says, it is not wise to hold back the pupil 
because he is deficient in the book-learning end of it, but 
he should be shoved along in the line at which he shows 
the most aptitude. 

On the other hand, however, stands the fact that the 
boy is going to school. This circumstance seems to de- 
mand that he be taught as much as possible the theoreti- 
cal mind training as well as the practical side. In these 
days of higher education and greater perfection in knowl- 
edge, we must lose no opportunity of training the mind. 
Our endeavor should be to make the brain a thinking en- 
tity instead of a wonderful contrivance as mechanical as 
the machines it controls. And I claim that it is possible 
to give a certain amount of mind training in the line of 
the theory of machine-shop work. 

All of which brings us down to the question which poses 
all theorists, “How are you going to do it?” The answer 
to this may be traced directly to the instructor. It seems 
to me that the instructor is the keystone of the whole 
fabric. In him more, even than in the subjects taught, 
rests the solution to the problem. 

He must combine the intensely practical mind of the 
experienced machinist with the trained insight of a mas- 
ter school teacher. In a word he must be a highly edu- 
cated mechanic. 

When we consider the class of boys with which he must 
deal, we find that he must be something of a psychologist. 
The boys range from eccentric, embryo mechanical gen- 
iuses to those whose brains are like automatic machines. 
He cannot handle them successfully as a class unit. In 
order to get efficient results he must have the ability to 
understand and cater to individual needs. 

Truly there should be a great field here for the proper 
men; and the product of their teaching would be thinking 
machinists, not mechanical operators. Let us hope that 
the rewards will be made large enough to attract the right 


men. 
EpWARD J. FARRELL. 


New York. 
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The Big Plant — 


BERTON BRALEY 
Afoot, awheel, by train and car the working army comes 
And marches to its daily toil without the beat of drums, 
The whistles blow—and suddenly the wide inclosure hums 
With intermingled voices of the plant, 
The engines settle to their work, the boilers roar with 
heat, 
The lathes and planers shriek and growl like animals at 
meat, 
A thousand shafts and pulleys whirr, a thousand hammers 
beat, 
The boiler shops commence their morning chant! 





The very ground seems all] athrill, 
The very air athrob 

With sound of forge and press and mill 
Which labor on the job. 

There’s wonder wrought within this space 
Almost beyond our ken, 

For here’s the daily working place 
Of twenty thousand men! 





In shop on shop the clamor grows and stirs the blood like 
wine, 
And though it seems a formless whirl which no man may 
divine, 
Each tool and toiler plays a part in all the huge design, 
In all the strange enchantment they have made; 
This is a kingdom of itself, a strong and busy state, 
Wherein no task can be too small, no enterprise too great, 
And where the soul of progress dwells, invincible, elate, 
And challenging the future—unafraid! 
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TUDE 


Here is a realm of industry, 
A place of magic vast 

Wherein we build the Age To Be 
Out of the Ages Past; 


EEE 


Written Expressly 


4 for the Here we are standing face to face 
= American Machinist With Titan deeds again, 


For here’s the daily working place 
Of twenty thousand men! 
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Editorials 





' A Duty Neglected by the 
Machine Designer 


Much can be said in commendation of the progress in 
the design and manufacture of machine tools during the 
past decade. In one point, however, there is a duty as 
yet neglected. This point concerns the purchaser in a 
real and definite manner and should be demanded by him 
as much as mechanical safeguards. Reference is made to 
the proper type of lighting bracket or fixture and the 
design of its attachment to the machine tool. 

While the best scheme, from many standpoints, for 
lighting the shop is undoubtedly by the so called overhead 
system, where the lamps are mounted well above the 
work, it is often impossible to realize an illumination 
from such a system, sufficient both in quantity and direc- 
tion to make the work in a machine tool easily visible on 
dark days and at night, without the aid of an individual 
lamp placed relatively close to the machine. Hence, in 
those cases where the overhead lighting method alone 
is insufficient, it is a duty for someone to make a care- 
ful study of the best manner in which to mount an in- 
dividual lamp and the means for concentrating the light 
from this lamp to the point of operation. This duty 
seems clearly to come within the province of the ma- 
chine designer. 

The great diversity in the size and shape of machine 
tools makes the problem of lighting brackets, and the 
best way to mount them, one more difficult than is im- 
agined. In some shops the effort on the part of the pur- 
chaser to provide lamps close to the machines results in a 
painful mixture of improvised drop cords, suspended 
from wooden arms at various angles, or tied with tape to 
some support of the machine itself. In other shops, 
where more careful attention is devoted to these items, 
each machine involving a new shape must receive its share 
of individual experiment to determine the effective means 
for providing the necessary light. This is obviously an 
expensive method and one often resulting either in a 
relatively extravagant scheme or one that is unsatisfac- 
tory to the workman. 

For the benefit of either of the extreme cases just cited, 
the machine designer could well devote the same care to 
individual machine-tool lighting as to the design of any of 
the other important parts of the machine. Such a step 
would mean one set of experiments for each given tvpe 
of machine. The lighting arrangement resulting would 
then be available for all purchasers as a part of the ma- 
chine equipment. As a consequence the effectiveness of 
the machine would be increased, for, with all good inten- 
tions, the purchaser is apt often to be unable to de- 
sign suitable lamp brackets for every style of machine 
tool he uses, and he thus comes to possess machines effec- 
tive in themselves, but operating a part of many days 
in the year, and always when used at night, under most 
unfavorable conditions, due to the improper illumina- 
tion. With all the successful work accomplished thus far 
in the better lighting of shop spaces, a step looking 
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toward the more intelligent illumination of work in ma- 
chine tools seems one of timely import. 


cal 


What Is the Weight of a 
Machine? 


When you read in a machinery catalog, or receive a 
quotation saying that such-and-such a machine weighs 
such-and-such number of pounds, what does it mean ? 
Does it mean that when you receive the machine in your 
own shop, knock off the crate, and set it up for use, it will 
weigh the number of pounds stated? Or does it mean 
that the manufacturer has added together the gross 
weight of all the castings, forgings and bar stock from 
which that machine was made, and called that its weight 
in quoting you and fixing his price? Or if the machine 
happens to be motor driven, does this quoted weight in- 
clude the driving motor ? 

All three methods indicated by these quotations are in 
use among machine-tool manufacturers. From the user’s 
viewpoint some uniformity should be brought about. 
Obviously the weight in which he is interested is the 
weight of the machine as he receives it. This may have 
some little bearing upon the foundations or floor loads 
in his shop. Surely it does have a bearing in comparing 
rival machines that he is considering, and, in fact, is the 
only weight in which he is interested. Further, it seems 
sensible to leave off the weight of the driving motor. Ma- 
chines are often offered for sale, either belt driven or 
motor driven, and not infrequently the purchaser fur- 
nishes the motor. The motor is not essentially a part 
of the machine. Thus all the reasons for giving the net 
weight apply to the machine without the motor attached. 

Is it not possible for associations of machinery builders 
to agree to quote their machines on net weight ready to 
set up in the shop of the purchaser? Were this done, the 
purchaser would immediately know what he was buying, 
and not be in a quandary because of the widely different 
weights given for rival machines As a further tip to the 
buyer: when net weight is quoted find out how much of 
this is in counterweights. 


* 


Decision 


Perhaps the first question asked by the head office 
when it is desired to promote a man to be in charge of 
others is, “Has he decision?” He may have all the abil- 
ity and loyalty in the world, but lacking decision he is 
“as sounding brass or a tinkling cymbal.” The mental 
habit of meeting each situation that arises with a prompt, 
clear and firm reply as to what shall be done and the way 
to do it requires the clear recognition of a task, an ap- 
preciation of the obstacles in the way of its accomplish- 
ment, and a knowledge of the means available for over- 
coming those obstacles. With these data the man of de- 
cision adjusts means to ends by a process of reasoning 
both logical and conclusive. 
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We all know how prolific is the average man in reasons 
for not acting, but the man who hopes to rise above a 
subordinate position must not set out to find difficulties 
but to remove them. This very desirable element of busi- 
ness character is largely a habit, and as such can be 
cultivated. It should, of course, be based on knowledge 
and experience whenever possible, but he who seeks deci- 
sion must decide knowingly if he can, ignorantly if he 
must, but in any event he must decide. This does not 
mean to urge premature decisions, but it does mean 
that only by the habitual effort to decide definitely and 
to reduce by every possible effort the number of deci- 
sions that have to be changed can we build up the habit 
of conclusive thinking as distinguished from random 
thinking without orderly sequence. 

There is no better training for acquiring the habit of 
decision than in constantly practicing this other habit of 
conclusive thinking when making the many decisions that 
arise daily in the seemingly commonplace affairs of life. 
As a test a man should take any one of them each day 
and see if he is conscious that the objects are presented 
to his mind clearly and in an arranged order, that in 
making his decision the main object stands out distinctly 
while he still notes the bearings that subordinate ones 
have on it. All great successes are largely due to an 
ability to see among all the myriad surrounding associa- 
tions those of the first order. 

- 


The Elimination of Chance 


One of the ways in which engineers serve humanity 
is in the elimination of chance. In the face of recent 
ocean and railroad disasters this may seem like a rather 
futile idea, but a little thought will show that these disas- 
ters have been the result of a too rapid growth of engi- 
neering projects. Where, a quarter of a century ago, we 
hailed every new invention with doubt and skepticism, 
we now accept as tried and tested every new thing that 
iz well advertised; we want to skip the stages of develop- 
ment and we expect that it is born fully grown. 

In our saner moments, however, we do find that, barring 
disease and death, we do things with vastly more certainty 
than we did 25 years ago. Then, if we wanted a pulley 
made to fit the line shaft we calipered the shaft, fitted a 
wire to the calipers and mailed it to the man who was to 
bore the pulley. If none of these jobs of calipering were 
far out we could get the pulley on without filing the whole 
length of the shaft. Now we order a pulley and when 
it comes we put it on in 15 min., start up the motor and 
go ahead without having lost a moment in worry. No 
doubt an inch was the same length then as now, but no 
two people had the same understanding as to what it was. 
It is not so far in the past but that some of our readers 
must remember when a railroad trip was looked upon as 
almost as foolhardy as flying is today. Now we grumble 
if we lose half an hour’s time between New York and 
Chicago. 

But there is still plenty for engineers and mechanics 
tc do. There are innumerable uncertainties to be cleared 
up whose laws are yet to be discovered. 

In spite of all that has been written about the cutting 
of metal, we really have only skimmed the surface of the 
subject. We know just how to heat-treat steel! so as to 
give the best results for cutting tools, but our neighbor 
across the street knows a better way and both of us is apt 
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te run across a lot of steel that knocks all our ideas into a 
cocked hat. There is too little certainty in the foundry. 
When a mold is closed it may crush, or a section of the cope 
may fall, but there is no way to be sure about it until it has 
been poured and the casting shaken out. Then when an 
apparently sound casting gets into the machine shop we 
cannot be sure that it is sound till we have put consider- 
able work into it. 

Lubricating oil is another uncertainty, and will be until 
someone puts so simple and cheap an oil tester on the 
market that no one can afford to be without it. As it is 
now, there appears to be no easy means of duplicating 
running conditions so as to get what could be termed a 
commercial test. 

These are only a few of the problems that are open for 
solution to the young engineer who deplores the lack of 
opportunity for doing new things. 

3 


Contract Work in a Machine- 
Tool Shop 


Many have swung their shillalah at the head of con- 
tract work in a machine-tool shop. Vigorous arguments 
have been presented to show that it is all wrong. It is 
often said that when the machine-tool shop begins con- 
tract work it starts down a greased slide to financial ruin. 
It is said that this is so utterly opposed to the American 
idea of specialization that it should not even be given 
serious thought. 

Like many other positive statements this is not entirely 
true. The fact that shows its weakness is this, a machine 
tool receives much severer use in the shop of the pur- 
chaser than in the shop of the builder. The purchaser 
does not give it the watchful interested care of the man 
who made it. No matter how kind-hearted we may be, 
we always care for our own children more tenderly than 
for those of our neighbors. Many a machine which has 
worked with success for months in the shop where it was 
designed and built, has been torn to pieces in a few weeks 
when put under hard manufacturing conditions in an- 
other shop. 

How, then, can the builder even approximate outside 
working conditions? It is necessary that he should do so, 
for he must know what his machine is capable of before 
he begins to put it on the market and push it for general 
use. Here is where contract work can help. 

If the builder bids on work which is peculiarly adapted 
for the machine that he is developing, of necessity he 
will be compelled to operate at such feeds and speed that 
he can make money on a contract taken in open competi- 
tion. This tends at the outset to minimize the nursing of 
the home-built machine. It provides a commercial test 
closely paralleling that given in customers’ shops. It aids 
in bringing out the limitations of the machine whatever 
they may be, will give an idea of its capacity, show weak- 
nesses in the design or construction, give valuable infor- 
mation in regard to possible feeds and speeds, machining 
times, cost of tool outfits, and other considerations that 
must be taken into account. 

Thus, while contract work in general should be con- 
demned for the machine-tool shop, a certain amount of the 
kind adapted to the machine being built is often highly 
desirable. The turning out of this work gives the ma- 
chine-tool builder information that otherwise would be 
difficult to obtain. 




















March 5, 1914 AMERICAN 


MACHINIST 435 


Shop Equipment News 





Automatic Screw Machine with 
Magazine Feed and Air Chuck 


The illustrations represent a type of 
screw machine recently developed by the Cleveland Auto- 
matic Machine Co., Cleveland, Ohio, and equipped with 
air chuck and tilting magazine feed. The machine was 
designed to handle brass coupling nuts, but is adapted 
for any class of work that can be gripped, whether square, 
round or hexagonal in the rough, in varying diameters. 

In Fig. 1 the air chuck A is screwed onto the spindle in 
place of the regular chuck hood. It is fitted with three 


automatic 


G is fitted with a sight feed lubricator, not shown, which 
oils the piston and moving parts of the air valve. 

The rotary tilting magazine // is fitted with a link belt 
with a bushing, which is shaped to suit the work. When 
the magazine tilts up after the conveyor, best shown at 
J, Fig. 1, has removed the parts, the lever K, Fig. 1, 
comes in contact with a pin at L, which indexes the link 
belt, bringing another piece of work in line with the 
conveyor when the magazine swings down. 

An oiling device drops oil on the tap. The equipment 
consists of the tank shown in Fig. 1, with piping and a 
valve, which is operated by a lever pivoted on the spindle 
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removable jaws which are in turn fitted with three 
pads, which can be shaped to suit various kinds of work. 
The rear end of the cylinder is shortened and the cylinder 
B is screwed on. A connecting-rod fitted to the piston in 
the cylinder connects the jaw chucks. The admission of 
air to either side of the pistons opens and closes the chuck. 

Fig. 2 shows the segment C fitted with a roller D in 
contact with the geared lever 2, which operates the air 
valve to release the chuck. The geared lever F swings 
up as the lever £ is carried down by the lever D. Another 
roller on the opposite side of the segment C, at the top, 
then comes in contact with the lever F as the segment 
swings around. This moves the valve to its original posi- 
tion and closes the chuck, at the same time exhausting the 
air on the opposite side of the piston. The air-supply pipe 


AUTOMATIC ScREW MACHINE WITH MAGAZINE 


FEED AND AIR CHUCK Fic. 2 

head and operated by a tripping dog mounted on the 
cross-slide. As the cross-slide moves forward to allow the 
facing tool on the rear of the slide to operate, the trip- 
ping dog strikes a V-block on the lever. This opens a 
valve, which drops the required amount of oil on the tap. 

ww 
Duplex Miller 


The light type of duplex miller shown was designed 
especially for manufacturing use on that class of work 
where lugs occur in pairs and which is to be finished on 
opposite sides of the casting. 

Both of the uprights carrying spindles are controlled 
by one handwheel moving them together or apart simul- 


taneously. This handwheel carries a graduated set-collar 
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to indicate the distance that each head is moved. The 
heads can be raised or lowered on the uprights independ- 
ently of each other, a graduated scale upon the vertical 
ways and graduated set-collars on the vertical screws 
facilitating an exact adjustment, which is maintained 
by means of locknuts. The uprights themselves, as well 
as the saddle carrying the table, are likewise clamped to 


the bed of the machine by means of locknuts. Gears con- 
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DupLeX MILLER 


tained in the bed of the machine afford six changes of 
spindle speeds, the same gear box controlling the two 
spindles. The drive is entirely by gears from the single 
clutch pulley at the end of the bed. 

At the opposite end of the machine from the drive pul- 
ley is a gear box controlling’the longitudinal feed of table. 
‘here are six all-geared feeds instantly obtainable, rang- 
ing from 0.008 to 0.060 in. per revolution of the spindles. 

Both change-gear sets run in a bath of oil and all levers 
controlling changes of speeds and feeds are conveniently 
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located on the front of the machine. Adjustable gibs are 
used to compensate for wear between the spindle heads 
and the uprights. 

The machine is a recent product of the W. B. Knight 
Machinery Co., St. Louis, Mo., and weighs about 1550 Ib. 


ey 
Heavy Car-Wheel Lathe 


The illustration shows a center-drive-gap axle lathe 
with two carriages, designed for use in railroad shops 
where it is desired to turn the journals of car axles with- 
out removing the wheels. 

The driving gear, two-pitch, 5-in. face, is entirely in- 
cased and runs in heavy bronze bearings scraped to fit. 
The driving gear is in two pieces of tongue-and-groove 
construction and bolted together by four heavy hinge 
bolts and nuts, easily operated by means of a large socket 
wrench. Less than a half turn of each nut is all that is 
necessary to release the gear, so that it may be opened 
to allow the entrance of the wheels and axle. The upper 
half of the driving head operates on a heavy hinge stud 
placed in front of the machine. To lift, the pull pin is 
pushed in place and the nuts are released. An eye-bolt 
is placed on the upper half of the head and to this can be 
attached a rope with weights operating through sheave 
wheels to lift and lower the head. 

The power is applied to a constant-speed pulley. There 
are three variations in the cutting speed, obtained by a 
speed variator through heavy cut-steel gearing running in 
oil. The changing of speed is accgmplished by shifting 
levers conveniently located on the case. The power is 
transmitted from the speed variator to the driving head 
by a shaft placed within the frame. 

There are four instantaneous changes of feed ranging 
from 4, to 3% in. to one turn of the axle, obtained through 
a feed box. ; 

The driven by a_ splined-feed shaft, 
through rack and pinion. The direction of the feed is 
changed at the apron, the carriages being independent of 
each other. The carriages have a bearing on the V’s of 
30 in., and also have a bearing on the back of the bed 
which takes up the forward thrust. 


carriages are 
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The rack is of steel, 154 in. wide, six pitch. The feed 

shaft is 14% in. diameter. The bed is very rigid, being 

strongly reinforced with cross-ties of box pattern. 

The minimum and maximum distances between centers 
are 54 and 105 in., respectively. The swing over the 
ways is 27 in.; over the carriage 1314 in.; in the gap 45 
in. The lathe weighs 16,000 lb., and can be arranged to 
accommodate four carriages. 

In general construction the machine is similar to the 
regular line made by the manufacturers, the Bridgeford 
Machine Tool Works, Rochester, N. Y. 

* 


Continuous Chart Recording 
Instrument 


The continuous recording instrument shown is a recent 
product of the Brown Instrument Co., Philadelphia, 
Penn., and is designed for use as an electrical pyrometer 
for recording temperature and also as a recording volt- 
meter and ammeter. 

















CONTINUING RecorDING INSTRUMENT 

The case of the instrument is only 15 in. high by 8 in. 
wide, and projects 7 in. from the switchboard or wall. 

A two months’ roll of paper is used, which can be sup- 
plied with an ink ribbon to make a dotted ink record, or 
the record can be made on coated paper, which does away 
with the use of ink or ribbon entirely. 

x 
= o 
Knife Grinder 


The machine shown was designed to grind the knives 
of planers and jointers without removing them from the 
machine. 

The machine is motor driven, as shown, and to the 
saddle is attached a split nut engaging the feed screw, 
which lies along the top of the bridge. The saddle can 
be fed the length of the bridge in either direction and at 
any speed desired. The bridge is supported at the ends, 
or any point most convenient, by two angular brackets 
which are bolted to the jointer bed, holding the grinder 
rigid. The grinding wheel, which is cup-faced, can be raised 
or lowered by a thumb-screw and can be set to grind the re- 
quired amount from knives, automatically feeding itself 
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to a positive stop. In the grinding wheel is a tension 
spring which maintains a constant and uniform pressure 
on the grinding wheel. 

The grinder head is pivoted at the center, can be tilted 
to either side of the perpendicular, and is held in place — 
against a stop giving the same angle on either side of the 
perpendicular. The tilted head gives a concaved grind 
to the knives. A positive stop holds each knife in exactly 
the same relative position to the wheel. 




















KNIFE GRINDER 


This grinder is known by the trade name of “Quic- 
sharp,” and forms a recent product of the Stockbridge 
Machine Co., Worcester, Mass. 


Universal Cam Miller 


The cam miller shown is a universal machine, adapt- 
able for milling all stvles of cams in general use, such as 
face, box, drum or side, without special attachments. 

The machine is driven by single belt from a two-speed 
countershaft ; all other speed changes for work and cutter 
spindle are obtained by change-gear levers. There are 
four speed changes to both the cutter and work spindles 
controlled by gear levers and through the medium of the 
two-speed countershafts this gives eight cutter speeds 
and eight speeds of feed. Both the work and cutter spin- 
dies can be run in either direction, independently of each 
other, making it possible to use either right- or left-hand 
cutters, and the feed can be run in the direction best 
suited for the style of cam, or shape and angle of groove 
to be cut. 

The cutter-spindle slide operates vertically, following 
the shape of the master cam by its own weight, which is 
regulated by counterweights. The master cam is mounted 
on the end of the spindle, which revolves between the two 
extended guides of the slide, below the cutter-gear box. 
Between the master cam and cutter-gear box is an adjust- 
able bracket carrying the follower roll of the master. 
This bracket is adjustable on the slide extensions and 
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connected to the main part of the slide by an adjusting 
screw and operated by a crank handle. Through this ad- 
justment the cutter spindle is brought to the required 
radius on the cam and measured off directly by the pointer 
and scale on the left side of the cutter head. A microm- 
eter dial on the roll bracket makes possible measurements 
to 0.001 in. The slide can be raised quickly by handwheel 














UniversaLt Cam MILLER 


and held by ratchet and pawl in any position desired while 
changing cutters. 

The work head has a lateral motion on the bed to and 
from the cutter by hand-crank lever. This also is pro- 
vided with micrometer dial for the direct measurement of 
the depth of groove to be cut. 

The machine weighs complete 4500 lb., and represents 
the latest addition to the line made by the Rowbottom 
Machine Co., Waterbury, Conn. 

Blueprint Finishing Machine 

The machine shown washes, dries and irons blueprints, 
whether in sheets or continuous rolls. Its four principal 
features are a washing tank, wringer, hot drying and iron- 
ing drum, and an automatic winding device for the long 
prints as they come from the dryer. 

The machine is driven by an electric motor, through a 
variable-speed gear consisting of a belt running on two 
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cones, driving a worm gear. A treadle throws the wringer 
out of gear. The wringer can then be reversed in direc- 
tion if the print started through crooked. 

The method of operation of the machine is as follows: 
The operator lifts a print from the tank and lays it on the 
upper roller (an accurate 4-in. brass tube) of the wringer. 
The lower roll is a felt-covered steel shaft, and bears 
against the brass roll. The print is fed between these 
rolls and the surface water pressed from the print. 

A set of tripping fingers then peels the print off the 
brass roll and lays it on a system of traveling belts which 
carry it to an 8-in. steel drying drum. During three- 
quarters of a revolution the paper is held against the 
drum. It is then either deposited in a receiving trough 
at the end of the machine, or rolled up, depending upon 
its length. The drying drum is designed to be heated by 
gas, electricity or steam. 

This machine is the latest addition to the line made by 
the Revolute Machine Co., 417 East 93d St., New York 
City. 


. 


Double-Crank Press 


The large double-crank press shown in the illustration, 
while primarily intended for punching and forming oper- 
ations for steel-car work, is also suitable for a wide range 
of heavy stamping operations. 
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Dovurte-CrRANK PRESS 


The bed, housings and arch are held together by means 
of four steel tie rods 414 in. diameter, which are shrunk 
in place. The motion of the press is controlled by a hand 
lever operating a jaw clutch. The working surfaces. of 
the three jaws of the gear hub, as well as the clutch collar, 
are faced with hardened tool-steel pieces. An automatic 
device is provided to stop the slide at the highest point 
of the stroke. 

Presses of this type in different sizes have been recently 
added to the line made by the Niagara Machine & Tool 
Works, Buffalo, N. Y. 
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Portable Hardness Testing Ma- 
chine 


The machine shown is designed for testing the hardness 
of metals according to the Brinnell method. The piece 
to be tested is placed on the table of the machine; this is 
then raised until the piece is in contact with the ball. 
This done, the lever is pulled slowly over so as to give a 
progressive pressure, which is registered by a small ma- 
nometer, until 3000 kg. (6600 lb.) are applied. When 
this figure is reached the lever is slowly returned to its 
former position and the test is completed. Under normal 
conditions it is usually sufficient to move the lever through 
an angle of 45 deg. to obtain the required pressure. 

With each machine is furnished a small piece of steel 
in which a standard impression has been made and the 
size of the diameter stamped thereon. The construction 
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PorTABLE HarpNeEss TESTING MACHINE 





of the machine is based on the principle of elasticity of 
the frame, which for this purpose has been given the shape 
of a horse-shoe. The power produced by the pressure of 
the ball on the test piece has a tendency to open the 
frame to a certain degree in proportion to this power. 

The pressure of 3000 kg. exerted does not at all change 
the resistance or elasticity of the frame inasmuch as the 
test piece of steel, made of chrome steel, has an elastic 
limit of 242,000 Ib. per sq.in., and that a pressure of 
3000, 4000 or 5000 kg. does not work it above 10 kg. 
per sq.mm. (14,423 lb. per sq.in.). Under these con- 
ditions repeated tests even in large numbers do not alter 
the calibration of the machine. 

By means of a needle and a graduated dial, the deflec- 
tion and, therefore, the pressure exerted on making the 
test, can be read. To adjust the machine all that is neces- 
sary is to open the case inclosing the mechanism above the 
frame. 

This machine is a recent product of the G. Derihon 
Forge Works, Loncin, Belgium, the American agency of 
which is in the hands of H. A. Elliott, 507% Majestic 
Building, Detroit, Mich. 
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Hacksaw Blade 


A new hard-edge flexible hack-saw blade is being put on 
the market by the Simonds Manufacturing Co., Fitchburg, 
Mass. The chief feature about this blade is that it will 
do the cutting work of the regular hard blade and in addi- 
tion is so flexible that it can be bent a great many times 
without breaking. This blade is made in the standard 
lengths and numbers of teeth per inch. 


Vertical-Spindle Cylinder 
Boring Machine 


The vertical-spindle cylinder boring machine shown 
has four spindles, having taper bearings in bronze boxes. 
The head is attached to a counterbalanced saddle having 
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VERTICAL-SPINDLE CYLINDER Bortna MACHINE 


a vertical movement of 2914 in. An automatic feed and 
stop, and quick-power movements are provided. The 
revolving work table is 36 in. square and has two index 


points. The work is held in suitable fixtures and can 
be changed while the boring operation is being per- 
4 4 & 
formed. The table is supported on a ball bearing. 
g 


The machine is equipped with a 74%4-hp. motor, and 
power is transmitted to the spindles through spiral and 
spur gears. It is a recent product of the Beaman & 
Smith Co., Providence, R. I. 

is 

Improved Hack Saw Features 

E. C. Atkins & Co., Indianapolis, Ind., have added 
two new features to their line of high-speed hacksaw ma- 
chines, previously described in these columns. The first 
consists of a slotted vertical bar through which the blade 
passes designed to insure an absolutely accurate cut. The 
second is an hydraulic arrangement for regulating the 
blade pressure and is designed to relieve the strain on 
the saw teeth, to a degree controlled by the operator, 
instead of having the entire weight of the arm bear on 
the cut. 
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KnucKle-Joint Press 


The machine shown represents a line of embossing and 
swaging presses recently developed by the Max Ams Ma- 
chine Co., Mt. Vernon, N. Y. 

The frames on all presses exerting a pressure above 250 
tons are reinforced by heavy steel rods. The knuckle 
joints have large adjustable wearing surfaces, and hard- 
ered-steel pins. The adjustment of the slide for regulat- 
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KNUCKLE-JOINT PREssS 


ing the die space is obtained by a steel wedge operated by 
a screw. These presses are built in numerous sizes, from 
50 tons to 1000 tons capacity. 


"3° 
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Westinghouse Veteran Em- 
ployees Association 


The employees of the Westinghouse Electric & Mfg. Co. 
who have been in its employ for a period of 20 years or 
more, organized on Feb. 21, the Veteran Employees Associa- 


tion of the Westinghouse Electric & Mfg. Co. 
About 325 employees of the company are eligible to mem- 


bership, and approximately 315 of these were present at the 














initial meeting. 

M. A. Coolidge, president of the Fitchburgh Machine 
Works, Fitchburgh, Mass., sailed on Feb. 21 for a several 
weeks European business trip. 


Dayton, O., 
to take 


James Saunders, of the James Saunders Co., 
has disposed of his interests in that concern in order 
business interests in the South. 

Edward Blake, Jr., 
Co., Providence, R. L, 
sales manager for 


up some 
of the J. T. Slocomb 
that position. Mr. 
the Wells Bros. Co., 


general manager 
has resigned 


Blake was formerly 
Greenfield, Mass. 
A. O. Backert, editor of “The Foundry,” Cleveland, O., has 


accepted the position of secretary and treasurer of the Amer- 
Foundrymen’s Association, succeeding Dr. Richard 
Moldenke, whose resignation was recently announced. 

oO. P. Wilson, for the past 14 years connected with the 
purchasing department of the Westinghouse Electric & Mfg. 
resigned to accept a position with the Norma Co. 
in the capacity of assistant gen- 


ican 


Co., has 
of America, New York City, 


eral manager. 
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Charles J. McIntosh, formerly associated with the J. I. 
Case Co., Racine, Wis., and for sometime past treasurer of 
the Modern Steel Structural Co., Waukesha, Wis., has been 
elected president of the latter company, succeeding Samuel 
B. Harding, resigned. 





OBITUARY 








member of the firm of Mohn & 
Kershner, Reading, Penn., and a recognized authority on 
foundry work, died on Feb. 8. He was 51 years old. 

William Strangward, president and general manager of 
the Forest City Foundry & Manufacturing Co., and the Wal- 
worth Run Foundry Co., Cleveland, O., died on Feb. 16, aged 
66 years. 


Edward L. Kershner, 





Current Prices of Shop Ma- 
terials and Supplies 








One of the large independent steel companies is operating 


to 90% of capacity, and the leading steel producer is working 
80% of capacity. Railroad auring includes rail orders from 
the Illinois Central, the Great orthern and the Buffalo, 


Rochester and Pittsburgh; some car inquiries have developed, 
3000 for New York Central and 3000 for the Southern Ry. 
Structural steel for the new subways In New Yor« has called 
for 60,000 tons of shapes during the last fortnight. A leading 
pump manufacturer is in the market for 15,000 tons of foun- 
dry iron and has bought 3000 tons. 

PIG IRON at the ee. named was quoted in dollars per 
ton at the time specified as follows: 


Feb. 28, Jan. 31, Mar. 1, 

1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.75 $10.50 $13.25 
No. 2X Northern Foundry, New York 14.75 14.50 17.75 
No. 2 Northern Foundry, Chicago... . 14.25 14.00 17.75 
Bessemer, so Sg EWhuds ass ada 15.15 15.90 18.15 
Basic, Pittsburgh. . % 14.15 13.65 17.15 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 























Cents per pound 
ie OR: 8 adc néme ceedun ws 2.70 2.60 3.10 
> OS Sera errr 2.60 2.50 3.00 
Nos. 22 and 24 Black............... 2.55 2.45 2.75 
OR OS eae 2.50 2.40 2.70 
i, nO. 6 £5 6écukaetlaak> 2.45 2.35 2.65 
No. 14 Black 2.35 2.25 2.55 
No. 12 Black 2.30 2.20 2.50 
No. 28 Galvanized ; 3.70 3.60 4.20 
“se Fee errr ry ee 3.40 3.30 3.00 
ee er 3.25 3.15 3.75 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
——————_Cents per pound. 
ERED ORB eb Sek. 1.95 1.95 | 2.25 
ET Bn sich nttnme'e o> K bib. bw eae 2.10 | 2.10 2.30 
Machinery steel (bessemer)..........+* 1.90 1.80 Sos 
MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 
———————Cents per pound a 
Copper, electrolytic. . ESaiataate 14.874 14.25 17.87 
Tin, pig (less than 100 lb).. seas a hea ve 40.00 40.00 io bo" 
Lead, pig. ts wath 4.35 4.65 4.874 
lter, prime w western (zine). Poh a oe ; 5.75 5.60 7.75 
erat teed base... ieetadth aa a0 20.00 22.00 24.00 
CAE CINE, UD. vv ees cs aesiewesetes 10.00 | 18.00 19.00 
Brass rods, base kascheade'ke orks 14.25 15.75 18.25 
ee, ee ios 19.00 20.00 22.00 
Brass sheets i beuwe aie 14.50 15.75 18.25 
Solder } and }.. apres 25.09 | 26.25 32.00 
COLD-ROLLED STEEL in rounds squares, hexagons and 
flats can be had at a discount of 55% from list. At this dis- 
c ount the net pric es per pound are as follows: Rounds, 
is @ %~in., 4.5c. ;— yz @3}-in., 3.83¢.;—% @ %-in., 3.15c.;— @ #i - 
in., 2.70c. Squares, 4{@% -in., 5.40. —%@ 4- in., 4.5c. ;—%, @3- 
in., 3. 60c. Hexagons, %4 @ii- in., 4.5c.; i—%*% @%- in., 3.6c. 


"STANDARD PIPE in New York in ite ot a few bundles 
sells at 78% discount for the black and 68% discount for the 
galvanized. The net prices per foot are as follows: 

Cents per foot 
Black Galvanized Bieok Galvanized 
2.55 3 6.0 8.8 


11.8 


from store, New York. 
At the discount of 


COLD-DRAWN STEEL SHAFTING, 
sells at a discount of 52 to 35% from list. 


55%, the net prices per foot are as follows: 1-in., 6.6¢.; 1%-in., 

13.5c.; 1%-in., 18.4c.; 2-in., 24c. 
OLD ME TALS—Buying prices named by dealers in New 
per, 13c.; light 


York are as follows in cents | es lb.; heavy co 
c 


copper, 11.50c.; heavy brass, light brass, ; composition 
turnings, 9.50c. 

LARD OIL—Quotations for lard oil 
as follows. Prime, 95c., Extra No. 1—60c., No. 


53c. 


er wal. in bbl. lots are 
1—55c., No. 2— 
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Large Armor-Plate Planer 


By C. 


SYNOPSIS—In this planer, which is of the “pt” type, 
the platen, of heavy rolled steel, is stationary. The rail, 
heads and housings are of cast steel and are screw driven 
on heavy cast-iron ways with flat tracks. 
ie 
The Bethlehem Steel Co., Bethlehem, Penn., manufac- 
tures large quantities of armor plates. These plates are 
of various thicknesses, bent to templates and machined so 
that they fit accurately when assembled in place on the 
ship’s hull for which they are intended. The machine 
work includes boring and tapping for armor-plate bolts, 
boring for openings for various purposes and planing 
For planing, so called “pit” planers have in 
This name is 


the edges. 
the past been used almost exclusively. 


Von Puriip* 


ing to two steel screws, one within each of the cast-iron 
ways. These screws are 6 in. diameter quadruple thread 
6-in. lead. A marine type of thrust bearing is used on 
each screw to take the thrust in both directions. The 
thrust bearings are bronze 24 in. long and are provided 
with 16 rings 64% in. diameter by 34 in. wide on their 
béaring surfaces. 

The bronze nuts secured to the foot of each housing are 
42 in. long. The heads are over-counterbalanced, so 
that there is no tendency for the tools to lift at the start 
of the cut. On top of each head is an air cylinder, con- 
nected by flexible hose to an air tank connected with a 
small electrically driven air. compressor mounted on top 
of the cross-rail. 





AM.MACHINIST 








- | 











Fig. 1. Laree 
due to the fact that the platen of the planer is sunk 
below the floor. The cross-rail, mounted on housings at 
each end, traverses while the work remains stationary. 
The same general shape has been retained in the planer 
shown herewith, but the platen is level with the floor. 
This machine was designed and built in the shops of the 
Bethlehem Steel Co., for their own use. 

It will handle work 21 ft. wide, 24 ft. long and 
5 ft. high. The cross-rail is a single casting of box 
form, secured at each end to steel housings, which slide 
on flat bearings on cast-iron ways at each side. 

The bed is 40 ft. long and consists of 240 tons of steel 
H-columns with flanges 3 in. thick. These are planed 
on top and set in a heavy concrete foundation. They are 
spaced, so that holding-down bolts are readily placed. 

The heads and saddles are of cast steel and all gibs are 
of bronze. The drive for the housings and rail is from a 
100-hp. General Electric reversing motor through gear- 





*Manager, machinery department, Bethlehem Steel Co. 


ARMOR-PLATE 


PLANER 


The feeds are controlled by a separate motor mounted 
on the top of the rail near the operator’s platform, The 
feeds are actuated by ratchet and pawl. Vertical and an- 
gular feeds of the heads are from 4 to % in. and hori- 
zontal feeds of the saddles on the cross-rail from sy to 
1,* in. per stroke. The feeds are entirely independent of 
each other. Quick adjustment of saddles and tool bars is 
provided at the rate of 24 in. per min. for vertical and 30 
in. per min. for horizontal traverse. These movements 
are also obtained from the feed motor on top of the cross- 
rail. Each head carries two tool posts, one in front and 
one at the back, so that cutting can be carried on in both 
directions. The cutting speeds range from 7.25 ft. to 29 
ft. per min. in either direction, and when cutting in one 
direction quick return is at 29 ft. per min. 

The main driving motor and the feed motors are under 
the control of push switches conveniently located at the 
starting platform. The reverse is accomplished by means 
of dogs which operate switches controlling the main motor, 
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Plan of Tool Head 











Deraits or Large Armor-PLATE PLANER 
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The planer is used chiefiy on armor plate. The depths 
of cut and feed depend on the amount of metal to be re- 
moved and the hardness of the material. With metal of 
average hardness the two tools will take a depth of 134 
in. with 14-in. feed, that is, each tool will take a cut 7% 


in. deep by Yg-in. feed. On soft material this can be con- 
siderably exceeded. In spite of its size the control and 
operation of the machine are accomplished without ex- 
cessive effort on the part of the man in charge of it, all 
lifting bei: g done by the crane. 
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A Bonus Plan Applied to Auto- 
matic Machines 


By H. B. 


SYNOPSIS—Considerable indecisive discussion has been 
given to methods of paying bonus to the operators of 
automatic machines. This formula is here suggested: 
Wages, equals the number of machine-labor hours, times 
the efficiency in percentage, times the labor rate per ma- 
chine hour. The bonus addition equals the number of 
machine-labor hours, times the efficiency minus 80 per 
cent., times the labor rate per machine hour. Charts show 
the limits of the application. 

& 

In devising any plan for the paying of an efficiency 
reward on an accurate basis, one of the greatest, if not 
the greatest, difficulty to be overcome is the establishing 
of correct standards. All the uncertainties of the human 
factor make it a problem difficult-of solution where the 


26 
2 


22+-— 04°A,08"8 = Wage 




















at Q03 cents per mach. labor 


WILSON 


We know the speed of the main-line shaft, the size of 
the pulley and the size of the pulley on the machine. 
From this we may easily calculate the cycle of operations 
of the machine each minute, each cycle producing one 
unit. Multiply these units by 60 min., and again by the 
number of hours run per day and we have the ultimate 
production that machine can possibly produce per day, 
barring fluctuations in main-line shaft speed, which is 
generally a negligible quantity, and our standards, there- 
fore, may be based, not on manual, but mechanical per- 
formance. 

But, there are factors which creep in which make it 
impossible to ever reach the 100 per cent. production. 
The machine is stopped to feed in stock, there are adjust- 
ments and minor repairs to be made, the machine has to 


A=25.24 


8-22.65 


48,A4'A",8 B'B™= Bonus at 1% of wage at 100% efficie 6 
20 beginning with 80 % 19.80 
. 0A"A‘08"8'= Total earnings= + Wage 200 
? 64 <° 
= 'e C+1584 & 
‘° EM15.12 = 
sa D-I386 S 
2 2 GUARANTEED WEEKLY WAGE OF /2 DOLLARS E12 2 
> - > 
> 19 10.08 = 
> = 9.90 s 
© =7.£2 
2 ° H+756 5 
H=594 = 
1= 5.04 
4 I= 3.96 
J= 2.52 
2 J= 198 
% 10 20 40 50 60 6 80 90 
Percentages lid 
Fie. 1. Toran Wrekty WaAGEs ror AUTOMATIC OPERATIONS 


elements of “expert” and “standard knowledge or work,” 
as H. L. Gantt has termed them, are combined. 

On the other hand, in running an automatic machine 
we may set standards with almost mathematical accuracy 
inasmuch as the skill of the hands, or manual dexterity, 
has been almost wholly absorbed in the automaticity of the 
machine, leaving us to deal with the “expert knowledge” 
of the operator. For example, in doing a piece of work 
where manual labor alone is concerned, the elements of 
physical strength and dexterity, rest and fatigue, have 
to be analyzed and standardized and coérdinated into 
standard instructions for the worker, if we are to receive 
from him maximum production with minimum effort; 
whereas in an automatic machine the designer has antici- 
pated these factors and has supplanted them in the me- 
chanical repetition of movements in his machine, and 
places the operator of it in the position of overseer rather 
than as a mere mechanical worker. We are then in a 
position to reduce as far as possible the “expert knowl- 


edge” of the operator to “standard knowledge,” which 
tuay be of benefit to operators of like machines. 


be “warmed up” in the morning before it starts on its 
day’s production; there are slippages of belts. Suppose 
we make an allowance of one hour a day to take care of 
these factors and set our standard of 100 per cent. effi- 
ciency = 90 per cent. absolute efficiency. Then the high- 
est efficiency the operator can obtain with that particular 
machine is 111.i per cent., and we are no longer con- 
fronted with the possibility of paying bonuses of 15? or 
200 per cent. on standards which were based on the actual 
performance of some supposedly good workman rather 
than figures based on the theoretical speed of the machine, 
which is an element of vital importance. This allowance 
is purely arbitrary and should be fixed only after careful 
study and investigation, but once set, the standard may 
remain almost indefinitely, as in many cases automatic 
machines are run on the same product from week to week. 
month to month, and even from year to year, the outside 
conditions changing but little. About the limit of simplic 
ity on the one hand, and on the other, probably the most 
difficult machine to set a standard for is the automatic 
screw machine where the product is constantly changing 
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and standards are required for each new article. However, 
the number of spindle revolutions may be calculated with 
almost the same precision as in other machines, as depths 
of cuts are known and speeds and feeds are tabulated. 
But the item which calls for the highest skill is the 
sequence and selection of tool operations, which can best 
be determined by an experienced and practical screw- 
machine man. 

Previously mention was made of an operator who could 
not become more than 111.1 per cent. efficient as if it 
might work a hardship on him. However, such is hardly 
the case, for it is much easier for him to operate a larger 
number of machines at a lower efficiency to get a net out- 
put per day than fewer machines at a higher efficiency 
to get the same production, and to increase his production 
he is inclined to want more machines to run rather than 
boost the production of the machines he already has. 

From the manufacturer’s standpoint, it is to his ad- 
vantage to have fewer machines running at higher effi- 
ciencies, his factory output being constant, as each less 
machine run means less heat, less light, less power, less 
floor space, less depreciation, less invested capital; in a 
word, his manufacturing-expense burden as applied to 
that particular machine would be eliminated and he can 
well afford to divide with the workman the saving made, 
in the form of some bonus, or efficiency reward, for high 
efficiencies. 

SUGGESTED WAGE FoRMULA 


With these facts in mind, the following formula is 
suggested as a method of paying a fair wage and a rea- 
sonable bonus to operators without incurring undue risks 
on the part of the manufacturer. 

Wage = 7’ , 4 E x BR 
where 
T = Machine-laber hours; 
E = Efficiency attained; 
R = Labor rate per machine hour. 

It will be noted that the formula is based on the ma- 
chine-labor hour plan where the wage paid to the operator 
is based on the number of productive hours his set of 
machines produce, that is, if he runs a set of 10 machines 
a full 60-hour week his wage will be based upon 600 pro- 
ductive machine-labor hours rather than upon the actual 
number of hours he himself works, a matter of most im- 
portance. Multiply these productive machine-labor hours 
by a labor rate per machine hour, say $0.03, supposing the 
operator is 100 per cent. efficient, and we get for his 
weekly wage $18. When he is but 90 per cent. efficient, 
his wage becomes $18 & 90 per cent. = $16.20. Sup- 
pose another operator runs a set of nine machines at 100 
per cent. for the full 60-hour week and his wage becomes 
540 hrs. & 100 per cent. & $0.03 = $16.20, equal to the 
first. From this it is seen that the formula is essentially 
a piecework rate formula whereby the operator is paid 
for the actual number of units he produces regardless of 
the number of his machine hours, the actual labor cost per 
unit remaining coustant in all cases. 


Net Production Hours 


Mch. Hours % Efficiency 


Example 600 x 60 = 360 
540 x 66.6 = 360 
480 x 75 = 360 
360 x 100 = 360 


Aw ILLUSTRATIVE CHART 
This equivalency of wage is shown on Chart 1 by the 
broken straight lines OA, OB, OC, radiating from the 
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point O, which are true piecework lines. However, as 
noted previously, when an operator wishes to increase his 
pay by reason of increased effort there is a tendency on 
his part to want to run more machines rather than in- 
crease his present efficiency, and it is natural for him to 
do so as the attention and skill required in raising the 
efficiency of a machine increase in a ratio faster than 
its actual production. Such being the case, and to derive 
the full benefits of machines producing at their highest 
efficiencies, some incentive or reward must be offered to 
the operator to exert his energies toward higher efficien- 
cies. The following formula offers an incentive which 
may accomplish that result: 
Bonus = T XK (FE — 80%) X R. 

It will be noted that 80 per cent. efficiency has been 
taken as the starting point from which to figure a bonus. 
This point is assumed as the lower limit of efficiency as 
if is easily attainable by the operator, and the large in- 
crease in overhead expense when the efficiency falls below 
80 per cent., due to depreciation, power, heat and light, 
made necessary in running a greater number of machines 
to get a constant net output makes it unprofitable to the 
manufacturer to do so. 

At 100 per cent. efficiency, the bonus becomes 20 per 
cent. of the wage, or, in other words, 1 per cent. of the 
wage is paid for each point increase in efficiency above 
80 per cent. 

Referring to the examples given where the wages were 
worked out on the machine-labor hour plan we find the 
bonuses as follows: 











Wage: 600hr. X 100% X 0.03 = $18.00 
Bonus: 600 hr. X (100—80) x 0.03 = 3.60 
Total Earnings = $21.60 
Wage: 600 hr. X 90% X 0.03 = $16.20 
Bonus: 600 hr. X (100—90) x 0.03 = 1.80 
Total Earnings = $18.00 
Wage: 540 hr. X 100% xX 0.03 = $16.20 
Bonus: 540 hr. X (100—80) X 0.03 = 3.24 
Total Earnings = $19.44 


In this case with the allowance of one hour, the bonus 
reaches its maximum at 111.1 per cent. efficiency, and the 
highest wages that can be paid, to the operator running 
the 10 machines is as follows: 





Wage: 600 hr. X 111.1% XK 0.03 = $20.00 
Bonus: 600 hr. X (111.1—80) X 0.03 = 5.60 
Total Earnings = $25.60 


From the operator’s standpoint he finds he receives 
$18 as total earnings for running 10 machines at 90 per 
cent. efficiency, whereas if he runs but nine machines at 
100 per cent. efficiency he receives $19.44, a difference of 
$1.44, which is a distinct incentive to him to increase the 
efficiency of his own set of machines rather than call for 
another machine in order to receive more pay. 

From the employer’s point of view this plan should 
appeal strongly in the simplicity of this one feature alone, 
namely, that the productive labor cost per unit remains 
constant at any point of efficiency, regardless of the num- 
ber of machines the operators run in a set. As a proof, 
let us examine the examples as cited previously and as- 
sume the efficiency to be 100 per cent., and also that one 
unit is produced in each machine-labor hour, so that the 
machine-labor hours may represent production: 


600)21 . 60 540)19.44 360) 12.96 
0.036 0.036 0.036 


The wage and the bonus formulas may be combined 
into a total earnings formula as follows: 
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Total Earnings = (TER) + [T(E — 80) R] 
= TR[E + (£ — 80)]. 
This total-earnings curve is shown on Chart I by the 


lines OA” A’, OB” B’, OC” C’, with the bonus as the shaded 
portion between the wage line and total-earnings curve. 


THE REDUCTION OF CosT 

Chart 2 has been plotted to show the reduction of 
works cost (includes labor and expense only as material 
cost per unit remains constant) for XY units even when 
labor cost is increased by paying a bonus for high effi- 
ciencies. The labor-cost curve in full line is plotted from 
the total earnings paid to the operator running a sufficient 
number of machine hours to have earned his full pay. 
80 
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tion for the same length of run will give the efficiency 
of that set of machines for that period. But when the 
standard production per machine varies, the operator may 
beat the plan where the efficiency is found by dividing 
the actual by standard production, even though the stand- 
ards have been set correctly, by concentrating his efforts 
on the machines having the higher theoretical outputs and 
neglecting those of the lower. That is, his increased pro- 
duction will more than offset the loss sustained and he 
will show an increased, but false, efficiency. To overcome 
this if we multiply both standard and actual production 
of the machines of lesser theoretical outputs by such a 
factor as is a multiple of the highest standard we do not 
change the efficiency of the individual machine, but we 


ost to produce 600 units running #0 machs. 
wher labor rate per mach hr =0.03 cents. 
also when expense burden=O0.03 cents per 
mach.hr. does not include material 


39.26 
37.95 


se 
Money Yalves, Dollars 


d Wage pi 
70 110 
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Fie. 2. THe Repuction or Costs 


In the broken line a case is assumed where a new man is 


put on to learn operating and it is necessary to give him 


a flat wage of $2 per day until his guaranteed day wage 
shall have equaled his earnings and he is put on the bonus 
plan. This guaranteed day rate is indicated on Chart 1 
by the horizontal line. 

In the practical application of a bonus plan there are 
some things of importance to be considered. One is that 
in an automatic-machine department there often happen 
to be machines of two or more different types, all produc- 
ing practically the same article. Some types are more 
difficult to operate than others, and to bring them to a 
common basis some adjustment becomes necessary. How- 
ever, it is not desirable to have different rates per machine- 
labor hours in the one department, owing to confusion and 
errors liable to be caused in the department and pay 
office, but to bring about a balance by making the adjust- 
ment in the time allowance made to the machines for 
adjustments. 

A second thing of importance is the method of deter- 
mining the efficiency of a set of machines. Where the 
standard output is the same per hour for all machines, 
the standard production divided into the actual produc- 


do bring them to a common basis, so that where the oper- 
ator gains by concentrating on one machine he loses cor- 
respondingly on another. 
To illustrate : 
FIRST CASE 








Standard Actual Standard Actual 
Production Production Efficiency Production Production Efficiency 
per Hr. per Hr. Per Cent. per Hr. per Hr. Per Cent. 
100 90 = 90 100 95 = 95 
50 45 = 90 5O 42.5 = 85 
150 135 = 90 150 137.5 = 91.6 
SECOND CASE 
100 90 = 90 100 95 = 95 
50 X2 45 x2 = 90 50 X2 42.5xX2 = 85 
200 180 = 90 200 180 = 90 


Therefore, in the first case, if he increases the efficiency 
of the first machine and loses the same amount (5 per 
cent.) on the second he still gains 1.6 per cent. on his set, 
whereas, in the second case he neither gains nor loses. 
Another point which should be clearly understooc is 
what constitutes machine time. The limits are more or less 
arbitrarily placed, but in the main, machine time is divid- 
ed into two main divisions—chargeable time and non- 
chargeable time. By chargeable time is meant the num- 
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ber of machine hours the department is responsible for 
in keeping its machines running to full capacity. Many 
of the delays in a department are due to departmental 
causes. Nonchargeable time is the idle time caused 
through no fault of the department. Some of the chief 
causes are lack of orders, nonarrival of material, and 
failure of power plant and power transmission. Pay lost 
to the operator through these causes should be made up 
to him, in part at least, through a guaranteed day rate, 
and it is for this that the guaranteed day rate is designed, 
as well as for the beginner just learning to operate. 


Bonus FoR FoREMEN 


No mention has been made of a bonus for the foreman 
based on bonuses paid to the men working under him, 
but this seems to be a desirable thing inasmuch as he is 
generally a skilled operator and his position as teacher, 
combined with that as an executive, when his duties are 
not too burdensome in routine matters, makes him a large 
factor in the output of his department. Moreover, he is, 
in many cases, directly responsible for the physical con- 
dition of his machines, and any incentive offered to him 
in enlisting his enthusiasm is generally wisely spent and 
is more than returned in increased production. It is just 
that incentive which oftentimes helps him to change his 
mind about “bucking the system,” which in the majority 
of cases is his first thought when any change in meth- 
ods in his department is suggested, into becoming a valu- 
able ally and enthusiastic supporter. 

These formulas have been designed with a view to flex- 
iLility and, modified as conditions warrant, they may 
cover the majority of types of automatic machines 
from one in number to the limit an operator is able to 
handle, or from a day to a week, or longer in time. How- 
ever, one of the most important features is its simplicity 
of operation, and where the product varies but little, and 
the average efficiency may cover a period of some 
length, it involves but little more clerical work than does 
a day rate, with the added advantage that costs may be 
as correctly determined as with a straight piecework rate. 

% 
High Duty Tire Boring Mill 


By Orro JACKEN* 


The automatic tire-boring machine, built by the 
Deutsche Niles Werke, of Berlin-Oberschéneweide, shown 
in the accompanying illustration, finishes 30 to 36 stand- 
ard Prussian car tires in 10 hours. 

The comparative simplicity of the machine is due to 
the speed and feed devices employed, which are exclusive- 
ly controlled by cams. During the entire machining of a 
tire the cams, which are positively connected, execute a 
single revolution. If during a phase of the work a tool 
must stop, the cam has a dwell. 

To machine the profile of the Prussian Government 
railway tire, which has a groove and dovetail where it en- 
gages the wheel, the roughing tools are first set to cut the 
two cylindrical surfaces. When these have passed the po- 
sitions of the upper groove and the lower shoulder, the 
tools shift almost instantly into position for the groove 
and shoulder, and then they: proceed at the greatest speed 
permissible for cutting into the groove; meanwhile the 
roughing tools continue; when these tools have reached 





*Chief engineer, Berlin-Oberschiineweide, Germany. 
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the bottom they reverse automatically, and at the 
same instant the finishing tools begin their movement. 
When this cut is finished, the groove- and shoulder-cut- 
ting tools are through with their work, after which all 
tools quickly return to their initial position. All move- 
ments are timed one with the other and each tool per- 
forms its work at the most appropriate feed and speed. 

In mounting a tire the tool heads are elevated so that 
the work can conveniently be swung in with the aid of a 
crane attached to the machine. After the work is set 
and the table set in motion, the workman throws the tool- 

















Hieu-Dutry Trre-Borinc MILL 


control lever. This automatically releases the tool heads, 
causes them to move downward to their stop, the feed 
cams to be thrown in, and the entire machining operation 
to be executed (as described), the tool heads to be re- 
leased and elevated, and the feed to be disconnected. The 
workman has then to stop the table, dismount the work 
and the same process can begin over again. 

The hoisting mechanism of the swinging crane attached 
to the machine is driven by the constantly running mo- 
tor and is operated by a lever. 


* 


A bulletin recently published by the Bureau of Mines, cov- 
ering its fuel-briquetting investigations, points out that the 
most favorable outlook for the development of this industry 
in the United States is in the direction of the use of briquettes 
in locomotives and in domestic furnaces and stoves. It can 
hardly be expected that at the present prices of slack coal 
briquettes can be manufactured for successful use in the 
ordinary power-plant furnaces. The fuel-briquetting indus- 
try has passed the pioneer stars and is making a steady 
growth each year. The engineering difficulties have been 
solved to the extent that at least one engineering firm is will- 
ing to build a briquetting plant and guarantee it to produce 
a specified tonnage of briquettes of a certain quality, the 
plant’s efficiency to be established before payment is made. 
There were in operation in the spring of 1912 eighteen fuel- 
briquetting plants. Among the various advantages of bri- 
quetted over natural fuel is mentioned the following. The 
even size of the briquets permits a more regular and thorough 
combustion in the firebox or furnace. They produce much 
less smoke, and, in many cases, practically no smoke. Good 
briquettes retain their shape in the fire, and do not cake 
sufficiently to cut off the supply of air to the upper sur- 
face of the fire. Briquettes usually burn to a fine ash 
without clinkering. In the briquetting process the mix- 
ing and grinding distribute the ash or foreign material, 
which forms lumps and layers in the raw coal. When raw 
coal is burned many of these lumps and layers, being too 
large to pass the grate, are fused into clinkers. A briquette 
fire requires much less care than one of raw fuel. 
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Machining Printing-Press Cylinders 


By Rospert Mawson 


SYNOPSIS—The grinding, planing and milling opera- 
tions on the printing-press cylinders at the plant of R. 
Hoe & Co. are described herein. The original slot- 
milling machine, an old planer, and the special machine 
afterward made at the plant are shown. After the 
cylinders have been machined they are carefully brought 
into dynamic balance on a special balancing machine. 
% 

Fig. 1 shows the grinding of a printing-press cylinder. 
The machine used is a Norton. The surface of the cylin- 
der is gone over several times to obtain a smooth and 
accurate surface and the time occupied is approximately 
21% hr. 

The special machine made at the Hoe plant for plan- 
ing the slots in the cylinders is shown in Fig. 2. The 
casting is held rigidly on centers and the planing opera- 
tion is performed with tools in four heads, two at each end 
of the machine. These heads are placed to suit the slot 
positions by being rotated on the gear segment A. Each 
head is fastened to a gear B, which is in mesh with the 
segment A. After the heads are in position for any set 
of slots the heads are locked until the correct depth has 
been planed. They are then released and revolved to suit 
another set of slots and the planing operations repeated. 
The length of travel for the table is controlled by the 








Fie. 2. 


stop C and the reversing mechanism D in a manner sim- 
ilar to that of an ordinary planer. This machine was 
made in 1891 and has been and is still in constant use, 
giving good service and results. 


MILLING THE CYLINDER SLOTs 


The next operation is milling the slots on the cylinders. 
These slots are of a special shape. The lower end is 
formed with a T-slot and the outer edge is made to a 
bevel shape. For this reason the cutters are made of a 
built-up order, so that they may be sharpened when neces- 


sary. This, however, leaves the cutters weak, as the three 
separate cutter parts are held into the shank with a bolt. 
Since the cutters are only of a small diameter, this bolt 
is small. Accordingly, if a heavy cut should be used, the 
bolts would either break or tend to strip the threads. 

Fig. 3 shows the first machine used for milling the 
slots. It is a converted Sellers planer driven by the pul- 
ley A. This drives a shaft on the inner end of which is 
a bevel gear driving another bevel gear and shaft on which 
is mounted the milling cutter B. On the outer end of the 


shaft is a spur gear meshing through another larger gear 














Fie. 1. GRINDING THE CYLINDERS 








CYLINDER-PLANING MACHINE 


and shaft with a pair of bevel gears. This combination 
transmits the motion to the shaft C. On the lower end 
of this shaft is fastened a worm which is in mesh with 
the wormwheel D. On the rear end of the shaft on which 
is fastened the wheel D is a train of gears connected to 
the table travel. The machine has thus a dual motion, the 
pulley revolving the cutter spindle and also driving the 
table in a horizontal plane. 

The handwheel FE fastened on the shaft enables the 
operator to place the table either backward or forward as 
desired. The table is fitted with a reverse and knock-off 








448 


motion, similar to an ordinary planer. The reverse- 
motion lever is fastened to the shaft F,.on the upper end 
of which is a clutch which, by means of bevel gears and an 
intermediate gear changes the direction of rotation of the 
shaft C. This change of rotation determines the direc- 
tion of travel of the table. The handle @ is used to re- 
volve a shaft on which are mounted bevel gears in mesh 


with gears on the saddle carrying the cutter spindle. 
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Some of the dovetail pieces which fit into the slots, and 
the end ring C are shown at B and C, respectively. The 
cutters are placed on opposite sides of the machine, two 
on each side. Owing to the construction of the cutters, 
necessitated by the form of the slots, only a slow feed of 
4% in. per min. is used. The chips from the milling are 
carried away through the pipes shown, the exhaust pres- 
sure being supplied by a blower system. 














Fig. 4. 


MILLING Stots IN CYLINDER 


This handle is used when it is desired to carry the cutter- 
spindle head along the cross-rail to bring it central for 
cutting any slot. As can be seen, this method of machin- 
ing is very slow, taking about two days to finish a cylin- 
der and is now only used for the small, short cylinders. 


SPECIAL SLOT MILLER 


The special machine made by Hoe & Co. for milling the 
siots in the large press cylinders is shown in Fig. 4. In 
this machine the slots are milled in approximately six 
hours. The casting is carried on centers. The machine is 
fitted with four cutters, three of which are shown at A. 





A 


~~ 





Fie. 5. Drivinae MECHANISM FOR THE CUTTER 


Fig. 5 shows the saddle which carries and drives the 
cutter for milling the slots. The taper shank of the cutter 
is carried in a collar, which is formed at the inner end of 
the spindle A, the nut shown being the end of a drawing-in 
bolt to hold the cutter securely. The cutter speed is gov- 
erned by the train of gears B. The cutter is fed into the 
slot by the train of gears C, and the motion for both cut- 
ter speed and feed is from the shaft D, which is driven as 
shown from the end of the machine. The machine is 
fitted with an adjustable stop at 7, which determines 
the depth of cut to be machined in the cylinder slots. 
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BALANCING THE CYLINDERS 


After the cylinder slots have been milled the cylinders 
are balanced. This operation is shown in Fig. 6. The 
cylinder is run at the speed at which it will revolve when 
in use, usually 250 to 300 r.p.m. The half bearing 4, 
which supports the journal, is made so that it can 
slide sideways. The two rings C are placed over the cast- 
ing, and screws are tightened against it to hold it securely. 
The motion for the operation is obtained from the motor 
RB, which is connected by a belt to a drum at the end of 
the cylinder that is being balanced. 





Fie. 6. 
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and the operation changed from milling to broaching. 
The clip nut A is held during the broaching operation by 
the fixture B, and the broaches C are forced through the 
clip. The end of the broaches is made to act as a guide, 
so that the broached slot will be square with the bottom 
of the clip. The gage D is used for testing the broached 
pieces. This method has been found to be successful, 
being a great time saver and producing nuts which do not 
need fitting when assembling into the cylinders. 

Fig. 8 shows the operation of turning the cylinder-clip 
nuts. These are located in the turning fixtures A by the 





BALANCING THE CYLINDERS 
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Fie. 7. BROACHING CYLINDER CLIP Nets 


As the cylinder is revolved, it will not be in a state of 
dynamic balance, owing to defects in the casting, and 
will roll from side to side of the bearing supports. As 
the heavy portions that cause this rolling effect are noted, 
bars as at D are placed in holes in the rings (, and lead 
weights of various sizes are placed on the rods until a cor- 
rect state of dynamic balances is obtained. Cast-iron 
blocks are then riveted on the inside of the cylinder cast- 
ing opposite these lead weights to retain the balance ob- 
tained in the test. 


MACHINING THE CLIP Nuts 


Fig. % shows the operation of broaching the cylinder 
clip nuts. These were formerly milled, but as the results 
were not found satisfactory, special broaches were made 


Fig. 8. Turninea CYLINDER CiLir Nuts 


slots which were broached in the previous operation. The 
fixture holds 12 at once and is arranged with a flange at 
the rear end. The turning operation is toward the flange, 
and this prevents the clips from being forced out. The 
clips are finished to a correct diameter and smooth-fin- 
ished before they are removed from the fixture. 


* 


Work «n what will be the longest tunnel on this side of 
the Atlantic has been started at Mt. McDonald for the Canadian 
Pacific Ry. The tunnel will be a little over five miles lone: 
it will have a 1700-ft. approach on the west side and a 2600- 
ft. approach on the east side. It will lower the gradient of 
the road 645 ft. and shorten the distance by four miles and 
practically do away with danger from snow slides Before 
work can be started on the main tunnel the course of the 
Illesillettewait River will have to be changed for nearly a 
mile. 
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The Development of Formed 
Cutters 
By W. Il. Appis 


The development of formed milling cutters that will 
produce interchangeabe parts, is interesting work. Prob- 
ably the most familiar type of this cutter, is that used in 
cutting gears; this cutter is so shaped that it may be 
ground until the tooth is very thin, without losing the 
original form. 

The type of cutter developed here is used to mill the 
eight-feathered shaft, shown in cross-section A. Since 
the sides of the feathers are parallel it is evident that 
the cutter we are going to make will be the exact shape 
of a one-eighth segment of the cross-section, and the 
shape of the cutter template, as shown at B. This tem- 
plate is made of steel about y'y in. thick. 

The template should be laid out carefully to the theo- 
retical shape, using a powerful glass to check the lay- 
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out. After laying out it is carefully filed to the required 
shape. 

When satisfied that the template B is close to shape, 
the template C may be roughed to fit it. The next 
point is to fit these two templates so closely that no mat- 
ter which way they may be brought together, when held 
to the light, no aperture will be visible. Much of this 
work is trying upon the eyes, unless we can assist nature 
a little. 

The little oblong box, shown at )), houses an incandes- 
cent light. The top is arranged to take a sliding plate 
of glass, preferably sanded. Now, if the templates are 
laid upon the glass, every inequality of the work will be 
plainly seen. If there is not enough work to warrant 
making this box, a plate glass, held to the daylight. will 
ive good results. 

After the templates have been verified in every posi- 
tion the master former blanks may be made. These 
blanks should be milled from first-class oil-hardening 
round stock. A substantial form of these blanks is shown 
at EH. Care should be taken that all sides of the blanks 
are square. 

We are now ready to form the tool shown at F_ which 
we shall call the master former. This should be squarely 
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chucked in the shaper vise. When finished this tool must 
fit the template C to the exclusion of light. Before hard- 
ening, all scratches in the form should be removed. 

The next step is to prepare to form the tool G. All 
milling cutters of the class under discussion are machine 
relieved and to allow for this it is necessary to give 20 
deg. clearance to the tool. 

Looking at H it will be noted that the master former 
is held at an angle of 20 deg. This is accomplished by 
using the special ring block J. The 20-deg. slot shown 
in the cross-section of this block gives the proper angle 
to the tool. 

The vise plate shown at J is now made to hold G. 
which we shall call the master tool. This plate is simply 


a plate of flat cold-rolled steel of suitable size, with a 
20-deg. angle slot planed in it to fit the tool body. 

It is necessary that the cutting edges of the master 
former and the master have this 20-deg. alignment, or 
distortion will result. 

















—— 
H 


The master is now roughened to the template B. Thei, 
with the shaper at slowest speed, and the master former 
square with the master, the tool is finished. 

After hardening the scale may be removed with a fine 
carborundum stick, or copper lap of the right form, 
after which surface grinding is all that is necessary to 
complete the tool. This is not a roughing tool, and is 
intended to be used carefully. 

The shaper fixtures once made, should be saved for fu- 
ture work. While I have only described one form of 
cutter, these principles of development will enable the 
toolmaker to handle a wide range of work. 


Condemned as useless only a few years ago, the Eiffel 
Tower, the highest structure in the world, is now regarded as 
one of the most valuable of the possessions of France. It has 
made Paris the center of the wireless world. There would 
seem to be now good reason and strong incentive for the 
United States to build a tower much higher.—“Compressed 
Air Magazine.” 
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Gas or Fuel Oil for Heating Fur- 
naces; Which? 


By C. F. Herineron 


SYNOPSIS—The author's investigation of this subject 
and the data he has obtained on installation costs, opera- 
tion of plant, reliability, and adaptability to the various 
conditions in heating furnaces, lead him to the con- 
clusion that water gas is superior to fuel oil in most cases, 
and producer gas preferable to oil in some instances, 

3 

There appeared in the AMERICAN MACHINIST on page 
435, Vol. 39, an article entitled “Fuel Oil in Navy Yard 
Forge Shops,” by F. G. Coburn, the Assistant Naval Con- 
structor of the Philadelphia Navy Yard. 

In the first paragraph there is the following state- 
ment to which I wish to take an exception: “Water gas 
and producer gas are being thought of for this purpose, 
also pulverized coal, but the cost of any one of these is 
still prohibitive as compared with oil, and the cost of 
oil is still low enough to be attractive.” 

After making an investigation by personally visiting 
several kinds of shops using water and producer gas in 
their heating furnaces, and after securing data as to the 
cost of installation, operation of plant, its reliability and 
effectiveness in doing the work required in the different 
operations in heating furnaces, and comparing with these 
data those of shops using fuel oil for the same purpose, 
the conclusion is reached that fuel oil is far inferior to 
water gas in almost every instance and to producer gas 
in some instances. 

THe Case ror WATER GaAs 

Water gas is cheaper, as the following example will 
show: A foreman of a large blacksmith shop working on 
a 10-hour day basis, furnished the information that a 
furnace used for heating large forgings, shingling, and 
the like, took one and a half hours to raise the tempera- 
ture from 1200 to 2000 deg. F. in the morning, and 
burned in so doing 22 gal. of fuel oil. 

Each pound of this fuel oil contains between 18,000 
and 19,000 B.t.u., and its specific gravity is 0.9, so to find 
the B.t.u. in a gallon necessitates the following computa- 
tion: 

One cubic foot of water = 62.5 Ib. 
62.5 lb. K 0.9 = 56.25 Ib. in 1 cu.ft. of oil. 
18,500 & 56.25 = 1,040,625 B.t.u. in 1 cu.ft. 
1 cu.ft. = 7.5 gal. 
1,040,625 B.t.u. ~— 7.5 = 138,750, 
or, say 
140,000 B.t.u. in one gallon of oil. 

Now, going back to the original example, if it requires 
22 gal. to heat up the furnace to the required temperature 
at 140,000 B.t.u. per gallon, it will require 22 « 140,000 
B.t.u., or 3,080,000 B.t.u. for the work. 

Now, one cubic foot of water gas contains between 300 
and 315 B.t.u.; so dividing 3,080,000 B.t.u. by 308, an 
amount of 10,000 cu.ft. of gas is found to be required to 
do the same work. 

At the present time fuel oil is selling at the refinery at 
414c. per gal., while water gas can be made at a cost vary- 
ing between 5 and 7c. per 1000 cu.ft., including all 
charges and operating expenses. A comparison between 





the costs gives 22 gal. at 4%4c., which equals 99c., to du 
the work, and 10,000 cu.ft. of water gas at 6c. per 
1000 cu.ft., or 65c.—a saving of 35 per cent. right here in 
one operation. 

Now to prove the truth of this example, the method 
of arriving at these results is given in the following: 

THE CHEAPEST FuEL Gas 

The first thing to do perhaps would be to explain what 
water gas and producer gas are and how they are made, 
showing at the same time some interesting ways in which 
money can be saved by their use. 
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Cost or Fue, ror Heatinc FurRNACES 


Extended experience with natural gas for power and 
metallurgical purposes has largely stimulated the produc- 
tion and use of artificial gas made from coal. This greater 
familiarity has led to better appreciation of the many 
advantages of gaseous fuel and a much extended field of 
usefulness. The increased and varying cost and quality 
of liquid fuels and the failure of the natural-gas supply 
have emphasized the value of the gas producer converting 
solid into gaseous fuels. Such conversion always involves 
a loss of a part of the energy of the coal. It is only be- 
cause the gas can be utilized more efficiently that the duty 
obtained from it is greater than that given by the direct 
burning of the coal from which it is generated. 

The cheapest artificial fuel gas per unit of heat is com- 
mon producer, or air gas, as it might be termed, since 
the oxygen for burning the carbon to carbon monoxide is 
derived mainly from air. The associated atmospheric ni- 
trogen dilutes the carbon monoxide, making air gas, the 
weakest of all useful gases—that is, the lowest in combus- 
tible, both in weight and by volume. Next in order of 
heat energy comes water gas, which will be described 
later. 

Conversion into gas is the primary requisite for the 
utilization of other forms of fuel. Whether the gases of 
this conversion are combustible or not depends upon the 
nature of the fuel and the method of gasification. 


PRODUCTION oF Gas 
Water gas and producer gas are at all times made in 
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one generator or more, as the size of the plant determines, 
in the following manner: 

Air is drawn down through the incandescent fuel beds 
in the generators by a positive exhauster and the usual 
chemical action takes place, the oxygen in the air com- 
bining with the carbon, in the fuel to form CO, (carbon 
dioxide). As this gas passes farther down through the 
fuel bed it combines with more carbon, that is, CO, + 
C =2CO. Any water in the fuel is decomposed by the 
incandescent carbon liberating the hydrogen and the oxy- 
gen combining with the carbon forms CO, and CO. The 
other constituents of the gas are derived from the volatile 
portions of the fuel. 

The resulting producer gas passes from the bottom of 
the generators through the connecting pipes and into the 
waste-heat boiler. In passing up through the tubes of 
this boiler a large percentage of the sensible heat is ab- 
sorbed by the water, forming steam. The gas then passes 
from the boiler to the bottom of the wet scrubber, where 
it comes in contact with the water by passing under a dia- 
phragm and meeting counter streams of water, is cooled, 
and at the same time the greater portions of the im- 
purities are removed. Thence it passes through the ex- 
hauster to the dry scrubber, which is filled with excelsior 
or sawdust or shavings, where the remaining dust and 
impurities are removed. It then passes to the producer- 
gas holder, if it is to be used for any purpose. 

This producer gas has a B.t.u. value of 90 to 100 B.t.u. 
per cu.ft. and can be used, as it is, in several instances, 
to run gas engines direct-connected to electric generators 
furnishing electrical power for individual drive; in fact, 
an instance is known where water gas is used for heating 
the furnaces in the forge shop, replacing coal and fuel oil, 
and this waste or producer gas is stored into a holder and 
is used in making power by running some 500 hp. of gas 
engines. 

The mechanical engineer of this plant has figured that 
the saving made between using fuel oil and coal in the 
furnaces, and the water gas pays the upkeep of his gas- 
epgine generators and that his electrical power is prac- 
tically costing him nothing. 

At frequent intervals runs of water gas are made by 
turning steam into the bottom of the generator, and this 
steam in passing through the incandescent fuel bed is de- 
composed, the hydrogen being liberated and the oxygen 
combining with the carbon to form CO,, CO, and the like. 
This gas then passes into the wet scrubber and from there 
it takes the same course as described for the producer gas. 
The steam is only applied for about a minute when pro- 
ducer gas is made (as the introduction of the steam tends 
to deaden the fire), and to bring the fire up to its incandes- 
cent state again, the steam is shut off and the exhauster 
is brought into operation. These operations are performed 
in a regular cycle. The heat value of the water gas is 
from 300 B.t.u. to 315 B.t.u. per cu.ft. 

If the producer gas cannot be used for gas engines it 
can still be used to generate steam for the use of the 
generators in making water gas; or (as some plants do), 
it can be thrown away from a stack and absolutely wasted. 


COMPARISON OF Costs 
Now in order to get at a cost comparison of gas and 
fuel oil, assume a shop is using heating furnaces only, 


and is at present consuming 3000 gal. of oil per day. 
Fuel oil is now 414c. per gal. at the refinery, or, say 
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5e. delivered at the shops, so the cost of the fuel oil is 
3000 X 5e., that is $150 per day, and for 300 days is 
$45,000 per year for fuel only. 

For a water- and producer-gas plant we will assume 
that out of each pound of coal containing 14,000 B.t.u., 
we can get 10,500 B.t.u. in the following manner: 

Twenty cubic feet of water gas at 300 B.t.u. equals 
6000 B.t.u., and 50 cu.ft. of producer gas at 90 B.t.u. 
equals 4500 B.t.u., the two combining equals 10,500 B.t.u. 
per pound of coal, an everyday efficiency. 

One gallon of fuel oil equals 140,000 B.t.u.; 


140, 000 _ 


This mre be all right if the gases were mixed in one 
holder and used in the furnaces—the resultant B.t.u. of 
the mixture would only be about 120 B.t.u., which would 
work satisfactorily in large furnaces close to the producer, 
but not in small ones, so the amount of coal required to 
supersede the B.t.u. in the oil equals the following equa- 
tion : 

oe = 23.3 lb. of coal = 

= 6000 B.t.u. of water gas, 23.3 lb. K 3000 = 69,900 

lb., or 35 tons of coal per day, at $2 per ton, 
= $70 cost per day. 

Our saving in fuel is already $80 per day, but, of 
course, we have not as yet added our fixed charges and 
cost of operation. 

First, we will find what we are getting for our $70 
per day in coal. 

We have assumed that the consumption of oil equals 
3000 gal. per day, each gallon containing 140,000 B.t.u., 
so, for 3000 & 140,000 B.t.u. we have 420,000,000 B.t.u. ; 
as we say we are getting for each pound of coal burned 
in the generator 20 cu.ft. of water gas at 300 B.t.u. heat 
value per cu.ft., we are getting 6000 B.t.u.; 420,000,000 
B.t.u. divided by 6000 B.t.u. = 70,000 Ib., or 35 tons of 
coal as before. 

This replaces in B.t.u. the oil consumed per day, and 
in addition we have, for every pound of coal burned, 50 
cu.ft. of producer gas at 90 B.t.u., or 4500 B.t.u. per 
pound of coal. 

70,000 & 4500 B.t.u. = 315,000,000 B.t.u. per day; 
dividing this by 10 hours gives 31,500,000 B.t.u. per hour. 
One boiler horsepower = 33,305 B.t.u.; 31,500,000 B.t.u. 
divided by 33,305 B.t.u. gives 946 boiler horsepower avail- 
able, or 946 X 30 lb. of steam, = 23,380 lb. of steam 
available. 

The generators will use about 1 to 144 hp. of steam per 
ton of coal gasified, or for 3.5 tons per hour we have, say, 
50 lb. X 3.5 tons = 175 lb. X 2 generators = 350, say 
only 500 lb. of steam used for making the water gas, the 
rest of the steam is available for blower engines, pumps, 
turbo-generators or other power—all of this for the same 
cost of only one-half of the fuel-oil cost. 


Now for the cost of the plant: 


. of coal = 1 gal. of oil 


1 gal. of oil, as 1 lb. of coal 











Building about 60x35x40 ft. at 15c. cu.ft. + To. . $12,000 
ey IEE. <\ b's » + ca 4 CRAG ENG » apa d ot cent bee ks cawekab'l. 6,000 
$18,000 
Piping inside ont outside. . . .85000 
Excavation. os 1000 
$6000 
Gas plant, 2 holders, gas connections, blow- 
ers, erection and freight . te twead $34,000 
Boiler for ——s steam. oil aaah adele Gi 3,000 
Ash hoist. . - di tuares 1,500 
$38,500 
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Repairs to furnace and connection—say...........6--ee eee e eee e eens 2,500 
$65,000 
10 per cent. engineering and contingencies... ..............+-+++055> 6,500 
$71,500 
10 per cent. contractor's profits... ... 2.2... eee e eee eee e een eens 7,100 
$78,600 
Say $80,000 for first cost. 
WATER AND PRODUCER GAS PLANT 
(Est. cost $80,000) 
I. Fixed charges. 
Interest at 5 per cent................. Bye Se, RR eee $4000 
Depreciation, building $12,000 @ Spercent......... $600 
Piping 6,000 @ 8 percent......... 480 
Mach. 38,500 @ 10 per cent....... 
—_—_ 4,930 
Taxes and insurance about 1 per cent..............- 6-66 scene 800 
. Dal mane Ge II, os 5 5 acc o's cocccccccdsecacsstses $9,730 
II. Operation. 
Labor. 
1 operator in charge, $2.00 per day................ 
3 assistants at 1.50 per day... 1350 
- 1,950 
Building $12,000 @ 2 per cent $240 
Piping PMN... oo oc veces ce euss 180 
Machinery 38,500 @ 5 per cent 1925 
2345 
Coal, 35 tons per day at $2 X 300............... id 21,000 
Water—80 gals. per 1000 cu.ft. of gas at 4c. per 1000 gal., equaling 
1000 X< 300 for 1,000,000 cu.ft. of gas; 300, X 80 equals 24,000,- 
000 gal. or 24,000 M. at 4c. 960 
Miscellaneous supplies 50 
Total operating charges $26,305 
Summary: 
Zz. Fixed charges equals. $9,730 
I Operation equals : 26,305 
$36,035 


Yearly cost of operation equals 

Total operating cost, including all charges, equals $36,- 
035 per year, as against our fuel-oil charge of $45,000 per 
year for fuel only—resulting in a saving of $9000 per 
year, or in 10 years our plant is paid for. 

Remember this fact also, 10 years ago fuel oil was only 
214c. a gallon, now it is 44%c. a gallon, 10 years from 
now it is no more than reasonable to suppose that it will 
be at least 9c. a gallon, meaning an expenditure of 3000 
gal. per day, at 9c., equals $450 a day or $135,000 per 
year cost, as against a yearly cost of $36,000, or, say, an 
even $50,000 a year. Which is the cheaper? 





POWDERED COAL 


As for powdered coal, there are some things to be said 
to its advantage, but it has also its disadvantages: 1 Ib. 
of oil equals 1.45 lb. of coal; 56.25 lb. equals 1 cu.ft. 
equals 714 gal.; 56.25 divided by 7.5 equals 7.5 lb. equals 
1 gal.; 7.5 X 1.45 lb. equals 10.87, say 11 lb. of coal 
equals 1 gal. of oil; 3000 & 11 equals 33,000 lb., or 1644 
tons of coal per day, and as this coal has to be a better 
quality of coal than the gas coal, we allow a cost of $3 
per ton, or, say $50 X 300 equals $15,000 a year, against 
the old bill of $45,000, just for fuel. 

Then there is what is known as a coal-and-water gas; 
this consists in distilling a definite quantity of coal in 
a retort, washing and purifying the coal gas thereby ob- 
tained, collecting the washed and purified coal gas in a 
holder, heating the entire residue of coke obtained from 
the retort by the distillation of the coal, to a state of in- 
candescence, alternately forcing steam and air through 
the incandescent coke to obtain alternate runs of water 
and producer gas, washing the water gas and mixing with 
the coal gas in the holder, and conveying the producer gas 
for the distillation of the coal into coke. This is, as it 


seems, an endless cycle of operations after it is once 
started. The coal gas has a heat value of about 640 B.t.u. 
per cu.ft., while the water gas has 300 B.t.u., these two 
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gases mixed in the holder give as a resultant a gas con- 
taining about 400 B.t.u. per cu.ft. 

It is assumed that 1 lb. of coal produces 16 cu.ft. of 
water gas at 300 B.t.u., or 4800 B.t.u., and 5 cu.ft. of 
coal gas at 640 B.t.u., or 3200 B.t.u., giving a total of 
8000 B.t.u. per lb. of coal gasified. 

The chart shows what B.t.u. will be obtained for one 
cent, the one cent line being followed from left to right. 
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Incomplete Tool Equipment-- 
What It Costs 
By C. A. Tupper 


I recently had occasion to inspect a large plant which 
was being modernized and considerably extended. Among 
the new equipment already installed was a line of expen- 
sive tools, recognized as probably the best in their class, 
though the results obtained did not seem to be up to the 
usual standard. Reference to a notebook showed that 
many of the operations were taking considerably more 
time than similar work being done elsewhere. 

As the machinists employed were of an exception- 
ally high grade, this condition seemed rather odd, until 
further inquiry revealed the fact that not only were the 
manufacturers’ layouts being almost entirely ignored, but 
the machines were lacking in a large percentage of the 
full complement of holders and tools needed for the most 
economical operation. In other words, after making a 
heavy investment to increase the efficiency of production, 
the management of the plant was incurring a daily 
penalty, measured by the additional time necessary for 
turning out the work with these tools as equipped. 

The owners of this plant were not the only ones affected. 
The machinery which they manufacture is subject to se- 
vere service and extreme wear. Hence a considerable 
part of the work consists of repairs. These are delayed 
to just the extent that the individual tool operations are 
held back, and every day that the machinery being re- 
paired is out of commission means a <<rtain definite loss 
in earnings. The lack of business acumen which permits 
such a combination of lavish expenditure for shop tools, 
and penuriousness in not providing the accessories for 
their most economical operation, is almost incredible; 
yet it not only exists, but is totally unrecognized by the 
management, which regards its policy with extreme com- 
placence. 

This case is typical of a false economy, which is more 
or less universally practiced. Many a shop, the owners 
of which have not hesitated to pay out large sums for 
modern machine tools, is crippled by their unwillingness 
to spend a little more for accessories. There can and 
should be discrimination in the selection of the latter, as 
the operations demanded by the character of the product 
may not require all of those which go with the machines ; 
but this should be carefully checked up, not only when 
giving the initial order, but at intervals later, for the 
nature of the work almost always changes somewhat over 
any given period. 

Practically equal importance should be attached to the 
layouts recommended by the makers of the tools. These 
usually represent the experience of many progressive 
plants, collected, compared and boiled down, and they 
ought in all cases to be carefully considered. Ignoring 
them is like throwing money away. 
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Making Tools for Formed 
Milling Cutters 
By E. P. Fickes 


The illustrations show a set of tools for making the 
formed cutters of irregular outline used in milling dupli- 
cate parts of a register. 

Fig. 1 is an angle-tool holder for a flat forming blade. 
The body A may be made of machine steel, finished to 
the dimensions given. The back of the tool holder is 
machined at an angle of 25 deg. for the forming-tool 
blade B, which is held in place by the clamp screws C 
and dowel pins D. By placing the blade B on the back 
side of the body A, any tendency to crowd into the 
work is eliminated and a smooth surface is insured. This 
tool produces far more satisfactory work than the ordi- 
nary tool that is set at an angle in the tool post of a 
shaper. 

The forming-tool blade B is made of a flat piece of tool 
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chined to the dimensions given in the drawing. The 
forming-tool blade B is the same as used for the tool 
holder in Fig. 1, except that the cutting edge is made 
at an angle of 15 deg. for clearance, instead of being 
straight. By putting the blade B on the under side of 
the goose-neck, it can be sharpened by grinding, without. 
changing the height of the cutting edge. This is essen- 
tial if using rings on the tool post of the lathe for lower- 
ing the master tool, when finishing below the center. Ow- 
ing to the thin scraping chips taken when finishing a 
cutter to exact size, the master tool may spring away 
from the cutter; this can be prevented by setting the 
adjusting screw EF slightly against the goose-neck and us- 
ing a little turpentine. 

Fig. 4 shows a fixture to be held in the vise of a miller 
or shaper, while machining the contour at F on the form- 
ing-tool blade B, which is used on the tool holder shown 
in Fig. 3. 

Fig. 5 illustrates a jig for drilling the screw and dowel- 



































steel, machined to the desired form without giving it pin holes C and D in the forming-tool blanks B, so that 
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FIG.4-FIXTURE FOR FORMING BLADES 


MAKING 


any clearance. To make a tool with clearance, the first 
tool made, termed the master tool, is used to produce a 
The clearance in this second tool is obtained 
by the method shown in Fig. 2. The tool holder A is 
held in the tool post of a shaper, in the regular manner, 
and the blank from which the second forming tool F is 
to be made is clamped in the fixture D by the setscrews 
F, G and H, it is held at the same angle as the master- 
tool B. 

When B begins to form the tool Z, it is plain that the 
face of EF will become an exact duplicate and have the 
proper clearance angle of 25 deg. usually given forming 
tools for relieving formed milling cutters. This angle is 
necessary to prevent the tool from interfering with the 
following tooth of the cutter, when the one opposite the 
tool is_being relieved. 

A tool holder of the goose-neck type is shown in Fig. 
3; this-is useful in making formed cutters for the screw 
machine. The body A is made of a tool-steel forging ma- 


second tool. 


FIXTURE FOR MAKING FORMING TOOLS IN 
THE SHAPER 
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FIG.5-DRILL JIGS FOR FORMING BLADES 


Toots ror ForMEeD MILLING CUTTERS 


they will be interchangeable with the tool holders shown 
in Figs. 1, 3 and 4. The blanks are held in place by 
knurled screws A and £, and locating pins F. The draw- 
ings of these tools are self-explanatory regarding sizes. 
They may be varied proportionally to adapt the tools to 
different widths of cutters. 

#% 


Truing Abrasive Wheels 
By Rosert I. SLocoms 


A flat dull diamond passed slowly across the face of 
the wheel will give it a smooth surface which will glaze 
quickly if the wheel is at all hard for the work but if a 
sharp-pointed diamond is used and passed across a little 
faster the wheel is left more “open” and will not glaze 
so readily. 

A good way to keep the diamond pointed is to keep 
turning it in the holder so that it never wears away in one 
particular place. 
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Tools and Methods Used in the 


“Mack” 


Factory 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—Boring operation on the differential case, 
the counterboring tool being designed to be adjustable 
and yet when set machine to a positive size. An indexing 
jig for the differential case which enables accuracy to be 
obtained at a low cost. A multiple miliing operation on 
the transmission case in a fixture designed to hold both 
halves at once, the castings are located from previously 
drilled holes. An interesting fixture for turning the 
spiders, the same tool being afterward used for grind- 


ing. 
ns . 

The fixture and tools used for boring, facing and 
counterboring the differential case (universal end) are 
shown in Fig. 1. The two halves of the case A are ma- 
chined on. the various surfaces where the cross shaft and 


gears are assembled, these operations being previously 








~. 
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Fic. 1. Borrtne THE DIFFERENTIAL CASE 








performed by an automatic. The case is then fastened to- 
gether with bolts and held with the fixture by the shaft 
B. The universal end of the case is centered and held 
by the V-block and strap C. 

The tools used for the machining operations are driven 
by the spindle of the “Universal” machine. A bushing D 
supports the first boring bar, which is made with a rec- 
tangular two-point cutter. When using the larger tools 
E, F and G, the bushing D is removed and the bars 
are guided in the fixture. The head £ is used for rough- 
ing out the hole and is followed by the reamer Ff, The 
tool G is used for the counterboring operation. This tool 
is placed in the fixture so that the shoulder H sets against 
the face of the fixture. The shank of the tool is then fed 
in by being fastened over the traveling spindle of the 
boring machine. The shank is made with a diagonally 














Fic. 2. Inpex Jig ror DIFFERENTIAL CASE 
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Fie. 3. Driiitne Bott Hones 





Fie. 4. 


DriLtL Jig ror Hanp-Lever Bracket 
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cut slot as shown, and in this is placed a pin which also 
sets into a rectangular cutter. As the shank is forced for- 
ward the cutter is thus forced outward, cutting the coun- 
terbore in the case. 


DRILLING THE DIFFERENTIAL CASE 


The jig used for drilling the holes for fastening the 
axle tube to the differential case, is shown in Fig. 2. The 
casting is located on a sub-base A and is held by a nut 
and open washer B, the position being determined by 
bringing the casting against the strap C. The various po- 
sitions are obtained by the index pin D, which sets into 
the bushings in the sub-base. One of the drilled castings 
is shown at £. 

Fig. 3 shows the drilling of the bolt holes in the differ- 
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C is made with a hinge and thus allows of a rapid as- 
sembling of the casting in the jig. 


MILLING THE TRANSMISSION CASE 


The fixture used in milling the parting line of the 
transmission case is shown in Fig. 5. This fixture is 
made to hold both halves of the case at once. The cast- 
ings are located by setting them on shouldered pins, the 
turned parts of which set into four of the bolt holes. 
Spring plungers are brought up against parts of the 
casting to resist the cutting stresses. Various straps are 
used to hold the castings during the milling operation. 

Fig. 6 shows the jig used for drilling the upper side 
of the transmission case and the gear-shifting lever guide 


holes. The casting is located on the sub-base A by pins 





ential case. The casting is located on a register which whieh fit into holes drilled in a previous operation. The 
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MILLING THE TRANS- Fie. 6. 
MISSION CASE 


Fig. 5. 


Jia ror Drituinc Upper Sips 
TRANSMISSION CASE 


Fic. 7%. Jig ror Lower 
TRANSMISSION CASE 
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Fic. 8. MILLING FIXTURES 
fits into the recess of the case. The screw A, which is 
attached to a V-block, locates one of the bosses of the 
casting to bring the holes central. The casting is held 
by a nut and open washer, the bolt B passing through the 
bore and tapping into the jig plate. The drilling opera- 
tion is performed as shown on a multiple-spindle drilling 
machine, and when the position of the drills is once ob- 
tained, may be done at a nominal cost. One of the fin- 
ished castings is shown at C. 

The jig used for the drilling of the hand-lever bracket 
is shown in Fig. 4. The cored hole of the casting is placed 
over the stud and held down with the nut and open 
washer A. The bracket has the inner boss machined with 
a tongued surface which sets into the registered block B. 
As the arms of the casting are of different lengths, the 
strap which carries the drill bushings for the bosses is 
The bushings for drilling the holes 
The clamp 


placed at an angle. 
in the flanges PD are carried in the bosses F. 


AND Dritt Jigs ror Sprocket-SHart Hovusine 


Fie. 9 


jig plate B is then placed over the casting and located 
by two dowels C in the sub-base. The bushing for the 
shifting-lever guide holes is carried in the swing latch D. 
The jig for drilling the reverse shaft hole for the trans- 
mission in the lower case is shown in Fig. 7. The cast- 
ing is located by dowels in the vertical jig plate which 
fit into bolt holes. The hook bolts A are then tightened 
to hold the case secure. A slip bushing is provided at B, 
so that the shaft hole may be drilled and reamed to the 
finished size, before removing the casting from the jig. 


MACHINING THE SprocKet-SHart Hovusine 


The fixtures used for milling the sprocket-shaft hous- 
ings are shown in Fig. 8. The fixture A is used for mill- 
ing the vertical and horizontal surfaces of the flanges. 
The casting is located by resting it on V-shaped surfaces, 
the straps B holding it down and the adjustable screws 
C being tightened against the edge of the flange. The 
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sides of the bosses D are also milled in this fixture. The 
fixture EZ is used for straddle milling the sides of the 
boss F. The castings are located by the flange milled 
in the previous operation, and held down by the straps 
as shown. One of the finished castings is shown at @. 

Fig. 9 shows the jigs used for drilling the various holes 
in the sprocket-shaft housing. The jig A is used for drill- 
ing the holes in the flanges and bosses. The casting is lo- 
cated by resting it on the block B, which is tightened 
by means of the knurled nut on the screw, against the fin- 
ished surface. A size plug fitted with the nut and open 
washer C’ locates the casting centrally. The swing cover D 
is then thrown over and locked with the T-headed bolt. 
This cover carries the bushings, which are of the slip 
order in order that the holes may be bored and reamed 
completely in the bosses. The jig Z is used for drilling 
the rivet holes in the hub of the housing. The gasting is 
again located by a sized plug, which passes through the 
finished bored hole in the hub. The casting is located by 
a hook projection of the sleeve G. The sleeve fits into 
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Fic. 10. MAcHINING THE SprmpeR AND HovsIne 

four positions which are obtained by turning the handle 
around, when drilling the rivet holes in the castings. The 
bushings are carried in the hinge clamp H. One of the 


finished castings is shown at J. 
MACHINING THE SPIDER 


The tools used for machining the spider are shown in 
Fig. 10. The fixture A is used when turning the forging 
in a Gisholt lathe. The spider is located by a cup bush- 
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ing B, which is screwed to the end of one of the arms. 
The spider is centered and held by the nut and open 
washer C. The jig D is used for drilling the smaller part 
of the spider housing. The casting is located by the ad- 
justable setscrews /, which are screwed against the side 
of one of the bosses, the nut and open washer F' holding 
the casting securely during the drilling operation. One 
of the drilled castings is shown at G. 

The jig // is used for drilling the flanged half of the 
housing. The casting is located by the turned inner flange 
of the casting and the straps J, one on each side, hold 
the jig cover K and the casting securely during the drill- 
ing operation. One of the finished castings is shown at D. 


*)° 
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Some Cylindrical Milling 
Operations 
SPECIAL CORRESPONDENCE 


For machining complicated circular shapes which on 
a lathe or turret machine would call for wide and badly 
working formed tools in the hands of skilled men, the 
cylindrical miller may well be used. 
mercial production. Not only can such a machine read- 
ily produce complicated shapes independently of the 
workman’s skill, but it can further reduce expense by en- 
abling an unskilled man easily to run four machines, 
frequent measurements being eliminated. 

The illustrations show a few examples of cylindrical 
milling from the shops of the Daimler Motoren Gesell- 
schaft, at Unterturkheim, Germany. The illustration, 
Fig. 1, shows two of a group of Wanderer millers on which 
large drop forgings are milled in two operations, to a 
shape which is partly spherical. Some of the finished 
pieces are shown at the rear of the machine. The diam- 
eter of the ball is about 7 in. These forgings are first 
bored and simultaneously faced on both ends in a turret 
lathe, they are then fastened between the shoulder and 
nut of a ground mandrel. 


This refers to com- 
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Fig. 1. 





MILLING SPHERICAL 
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MACHINING THE HvuB AND NECK 
Fig. 2 shows the operation of milling the hub, flange 
This is done with a three-piece built-up cut- 
Fig. 3 shows the machining of the ball part with a 
The cutters are all backed off and so 


and neck. 
ter. 
two-part cutter. 





MILLING THE Hus AND NEcK 


Fig. 2. 
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The drop forging is first bored and faced on the ends 
in a turret lathe. The work on the miller resembles 
that already described, only the two gear blanks are ma- 
chined in a single operation. After milling, the two 
bevel surfaces are finished on a lathe to give them the 











Fie. 3. MILLING THE SPHERICAL SHAPE 








Fia. 4. 











MILLING BALL On CRANK 


Fia. 6. 


mounted on the arbor that the teeth of the several cut- 
ters are staggered by a half tooth. 

As to the economy of this method, it may be said that 
the first cost and also the upkeep of the cutters is not small 
but that these expenses are balanced by the saving in 
wages. 

Another example is shown in Fig. 4. Here the blanks 
for two bevel gears are being machined on the same hub. 


Miturne Two Mounted BEVEL 
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Fig. 5. THe MAcHINED GEARS 
required accuracy. 


Fig. 5 shows a view of the machined 
bevel gears. ; 


MiLuine BALL ON CRANK 

Fig. 6 is an example of work where the ball of the 
lever B is milled round between centers. At first this 
raised difficulties, especially because the tailstock had to 
be much restricted in size on account of the use of a cut- 
ter with the smallest possible diameter. The cutter it- 
self is screwed on the arbor and operates without end 
support. The balls, whose form in the blank may be 
seen at A, are roughed on one machine and finished on 
another. The accuracy and smoothness of the surface 
fully meets the high requirements placed on this work. 

# 

The gilding of die castings has been found by the National 
Lead Co. to be best accomplished by folluwing these lines: 
The articles must be previously coated with brass or copper 
and a bright luster maintained upon them. The following 
formula will give excellent results: Phosphate of soda, 8 oz.; 
sulphate of soda, 1% oz.; cyanide of sodium, 6 dwt.; chloride 
of gold, 6 dwt.; water, 1 gal. To prepare the solution dissolve 
the cyanide and chlor:de of gold in part of the hot water and 
the sodium salts in the balance; then mix together thor- 


oughly. Anodes of gold, platinum or carbon may be used 
and the bath should be kept at a temperature of 180 deg. F. 


at 2 volts pressure. If the articles are previously coated in 
the copper bath they should afterward be flashed in the 
brass bath to save an excess of gold. 
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Guessing at the Shop Diamond--Use 
the Only Test 


By Ropert J. SPENCE 


SYNOPSIS—The purchase of a diamond is nothing but 
a gamble. Laymen cannot tell by the eye whether a 
stone is good or bad, and in actual service in the shop a 
diamond costing $25 may last 25 hours, while a cheaper 
bortz stone may be in use for several years. The cost of 
upkeep for diamonds in the factory is an important item 
appreciated by few. This expense in a large plant doing 
considerable grinding from the rough will average as high 
as $3 per month for each grinding-machine operator. 
* 

During the past few years valuable data have been 
obtained in regard to the proper grit and grade of grind- 
ing wheels to be used on metals, porcelain, rubber, and 
a variety of other things that one could hardly conceive 
ny reason for grinding. Unfavorable grinding condi- 
tions have been met by the adoption of a proper wheel, 
or radical alteration in the design of a machine. A tre- 
mendous amount of study has been put into this subject 
of grinding, yet one important detail has been almost 
entirely overlooked. I refer to the stone for truing the 
wheel. 

To my knowledge, there are no recorded official data 
on truing stones for grinding wheels within reach of the 
ordinary user. Each man is an authority unto himself 
as to his likes and dislikes for certain stones. Some men 
prefer the white diamond, others like the yellow diamond ; 
many use the black diamond entirely, while more still 
have no use for any, but resort to the bortz stone. 
Truth, however, compels me to say that all are unanimous 
on the fact that all are costly and highly unsatisfactory. 


SELECTING STONES BY GuESSWORK 

There is no way, that I have yet learned, to foretell 
by appearance whether or not a diamond to be used in 
the truing of grinding wheels will give value for the 
money invested. Neither do I know of any test, other 
than the test of actual usage, to determine the degree of 
hardness and brittleness. 

The purchase of a diamond is a gamble, pure and sim- 
ple. The length of life of a diamond, even in the hands 
of first-class operators, is so uncertain that some users of 
any considerable number of these tools have foresworn 
their use and have resorted to the cheaper bortz stone. 
In the bortz stone it is true that the uncertainty is just 
as great, only the loss entailed in a poor stone is less. As 
a rule, factories that do a great deal of commercial grind- 
ing use stones that cost from $5 to $25. To tell by the 
eye which is the $5 stone and which the $25 one is, I 
think, beyond us laymen, and we are the ones who should 
know. To tell by a daily grinding test which is the 
cheaper stone and which is the more expensive one, I know 
to be beyond the ability of any skilled operator with whom 
I have come in contact. 


‘SomE EXPERIENCES 


I have seen a diamond costing $25 last less than that 
number of hours in the hands of one of the best grinding- 
machine operators in the country, and at no time did it 


show the crumbling marks that indicate that the diamond 
was burned by too deep a cut, or the lack of a proper 
water supply. On the other hand, a $15 bortz stone used 
for the past four years in the Worcester Boy’s Trades 
School on a 10x50-in. plain grinder is in excellent con- 
dition today. Not only has it seen hard service in the 
hands of these young enthusiasts, but for six months of 
each year it has been in the hands of beginners in the 
evening classes. 

So difficult is it to tell by any known rule which is a 
good stone and which is a bad one that a grinding-depart- 
ment foreman has no argument to offer against an oper- 
ator who wears away a diamond rapidly and gives as a 
reason that the diamond was soft. Neither can the most 
careful of operators gain credit for his care in the use 
of a stone, because he, too, may have had at intervals in 
times past truing stones that lasted but a short time. 
Yet, even though conditions are such that it is difficult to 
detect an operator in the abuse of a stone, no greater mis- 
take can be made than to place one truing stone in the 
hands of several operators. Aside from the fact that each 
may have to await his turn from the other, experience 
has proven that it is better to make each operator re- 
sponsible for his individual stone. 


Cost or UPKEEP 


The actual maintenance cost of diamonds alone, under 
present working conditions, may be surprising to some. 
To grind two- and four-throw crankshafts from the rough 
forgings without any previous lathe turning, averaging 
seven roughing cuts for each shaft together with the fin- 
ishing cuts, costs 5c. per crankshaft in diamond wear 
alone. The average diamond upkeep per grinding-ma- 
chine operator for each month, in a grinding department 
that does considerable grinding from the rough on com- 
mercial work, is $3. Where the grinding operation is 
preceded by a roughing cut in a lathe, the average 
monthly diamond cost for each operator is $2. These fig- 
ures are based on recent satistics taken in a large com- 
mercial grinding factory, and include not only plain 
grinders, but surface, universal, tool and cutter grinders, 
and internal-grinding machines. The advent of a still 
harder grinding abrasive, as we may glean from the tend- 
ency of the times, will mean a much larger item in the 
cost of diamond usage. 


A SUGGESTION 


It would seem that these costs would justify a purchas- 
ing agent, or a shop superintendent, in almost demanding 
that the manufacturers of grinding wheels from whom 
they buy look into the diamond subject more deeply and 
gather together available information whereby one not 
an expert on diamonds of commerce may be able to judge 
with some degree of certainty a good diamond from a 
worthless stone. 

Yet I am of the opinion that some day some student of 
the subject intimately connected with the manufacture of 
artificial grinding abrasives, will give to us a stone for 
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truing grinding wheels, which, although it may not take 
the place of the diamond to be found at present in the 
jeweler’s window, will be highly satisfactory for the work 
intended, and will be so positive in its component elements 
that there will be no question as to its temper or brittle- 
ness, or to its value as a paying investment. 

This prediction for the future seems reasonable, inas- 
much as some of the modern abrasives have similar chem- 
ical compositions to the ruby and the sapphire, our hard- 
est natural minerals, next to the diamond, Further yet, a 
crystalline formation of carbide of silicon, an electric- 
furnace product of coke, sand, sawdust and salt, stands 
second to the diamond in being the hardest material in 
the world. 

From the data gained in the manufacture of such an 
abrasive as this, I firmly believe will come that which we 
need, except that the mixture used will be composed of 
materials that, when heated and cooled, will possess 
toughness instead of the brittleness required in a success- 
ful grinding abrasive. 

AN OPPORTUNITY FOR THE WHEEL MAKER 

In the meantime, however, until this artificial truing 
stone is evolved we must depend upon that which we 
have, hoping that the near future may bring forth new 
information gained from systematic tests of as large a 
number of diamonds as possible, with a view toward find- 
ing a practical method of better judging the natural stone. 

And, as we always look to the manufacturer of grind- 
ing wheels to solve our grinding problems, so naturally 
may we look to him to aid us in our diamond troubles. 
Not, of course, expecting him to do it in a spirit of 
charity entirely, but as mutual codperative business 
economy. 

If accurate information is gained by the tests with his 
fully equipped laboratories and corps of experts he can, 
if he desires, retain to himself the knowledge acquired, 
grade the diamonds according to their real value as tru- 
ing stones and sell them at a profit as such, thus bringing 
to himself an added income and at the same time saving 
money for the users of the stones by giving to the diamond 
a graded scale as to quality, and doing away with all 
guesswork in their purchase. 


A PossitBLE STARTING POINT 


As all tests must have a beginning I offer this sugges- 
tion, not as an expert on the subject, but in hopes that it 
may be a possible clue toward some starting point: First, 
find the exact specific gravity of each diamond. Give each 
stone an identical working test, noting which diamonds 
within certain limits stand up better than others, and 
grade accordingly. For instance, if it is found that cer- 
tain diamonds having a specific gravity of from 3.565 
to 3.575 prove more efficient than others, then give them 
a grade as being the most valuable stones for the work in- 
tended, and keep them in stock for sale as such, regulat- 
ing the price of the foremost grade as to size.according 
to the usual accepted method of weighing diamonds, and 
giving to the diamonds showing different specific gravity 
a lower grade commensurate with their actual truing 
ability. 

x 

In plating die castings or articles of zinc it is a distinct 

advantage to use as little free cyanide as possible. If this 


is reduced to a minimum very little difficulty will be experi- 
enced in the blistering of the deposit. 
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What Makes a Shop Pleasant 
to Men 


By W. OsBoRNE 


It was during the coldest snap of the winter. A number 
of the men were sitting around the stove after having 
eaten their lunches. Work was not as plenty as had been 
the case for some time, and it was hoped that things would 
not get so bad that it would be necessary to lay men off. 
Some of the more recent comers felt that they would likely 
be the first to go and were wondering which way to go 
if it became necessary to move. From this the talk drifted 
along about the various shops that some of the men had 
worked in, and how they had liked them. 

“The best shop that I ever worked in,” said Baldy, “was 
down in Tennessee, and most of you fellows wouldn’t 
think that it was much of a shop either, and it wasn’t 
much to look at either, but it was a job shop and every 
job was different and a man was allowed to do it in his 
own way just as long as he got a job that would work. I 
certainly did like to work there.” 

“What sort of a shop was it, that is, for building and 
tools ?” asked Mason. 

“T really don’t mind much about the building except 
that it was a low, long, wooden affair off on a side street, 
and it had two lathes and a drilling machine and a little 
old planer, and a pipe cutter that had some bolt dies, and 
there was an emery wheel, and a lot of hand tools, and a 
little forge that would nearly smoke you out of the shop 
when a fire was first lighted in it. The old man was quite 
a fellow for doing all sorts of odd jobs, and he did his 
own bossing. Sometimes he had two men and a boy and 
sometimes he only had one, and when it got down to him- 
self and a boy I didn’t have a job any more; but it wasn’t 
the old man’s fault. It used to be a hard job to get work 
enough to keep the hands all busy, and it was a harder 
one to get the money to pay us. He used to pay Saturday 
evening. It wasn’t very often that everybody got all of 
theirs, but he would always dig up enough, so that a 
fellow could pay his board and so not lose standing at the 
boarding house, and some time through the week he would 
come around with the rest of #t. One day a farmer 
brought in a casting that was broke in about a dozen 
pieces. It was off from some dinkus or other among his 
farm truck, and the jigger had been made so long ago that 
it meant fix that piece or throw the machine away. The 
old man came to me, and says he, ‘Baldy, this man here 
sure is in trouble, and he’s poor, else I wouldn’t take the 
job in. It ain’t seareely right to ask a man to try to patch 
up such a lot of pieces, but if any man in Tennesse can 
patch ’em you are the man,’ and I went at it and got it 
together so it was strong, if it wasn’t so very pretty, and 
when the man came after it the old man held it up and, 
says he, “There is a fine job for you. Baldy is a mighty 
good man on a bad job.’ He knew a mean job when he 
saw it, and gave a fellow credit for being a mechanic.” 

A number of the men nodded appreciatively. 


A Boss wItH A TEMPER 


“That makes me think of a shop that I worked in in 
Michigan. The fellow that ran it would fly off the handle 
at some little thing and curse and swear and yell till you 
would think that he was crazy, and the next thing you 
knew he was bringing in a lot of apples from some farmer 
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or maybe passing around a pail of nice fresh cider. After 
you got to know him you didn’t mind his talk. It was 
just his way, and was all over as soon as he got cooled off.” 
Henry grinned as his mind went back to his former place 
of employment. “It was a good shop to work in. A man 
had to hustle, for all the jobs were in a hurry, but as long 
as you went right along with the job it was all right.” 

“Those were little job shops,” said Mason. “You would 
hardly call them shops at all alongside of the shops of 
today.” 

“Every fellow can have his own opinion,” said Baldy, 
“but I’ll just bet you that most fellows who have been 
around the country and worked in a lot of shops would 
rather work in those same little old job shops. How is 
it with you, Frank? You have been around some.” 

Frank was a young unmarried man who did not work 
very long in any place. ' 

“Big or little, old or new, or anything else doesn’t 
make any difference, so that they pay the price, and the 
shop is in a live town. Get all you can out of it while 
you are at it. They will see to it that you do enough for 
your money, all right.” 

“Well, kid, if you don’t make any better use of the 
money you get than you have been doing since I knew 
you the less you get the better off you will be in ten years.” 

The laugh that went round showed that the men knew 
something about Frank’s habits. 

Two Bic SHops as THE Men Saw THEM 

“T worked in an awful good shop in the East,” said 
George. “It was a big shop. The building was old and 
hadn’t been built for a shop, so it was not as handy, 
maybe, as some of the new shops, but it was easy to do 
your work. A man was given a place to work, and was 
told or shown what to do. The work was brought to him, 
and taken away, and there was always lots of it ready for 
him, and it was taken away very soon after he got through 
with it. He knew just what was expected of him all the 
time; he had the work there, and he had the tools to do it 
with. It was the nicest place to work that I ever worked 


in.” 


“That wasn’t much like some big shops,” said Davie. 
“T worked in one of them. It had flower gardens, and 
baths, and a reading room, and lockers, and a hospital, 
and all sorts of things, and rules and regulations, and a 
lot of different kinds of bosses. For a while anyhow, it 
was so that you had to get a ticket from one of your 
foremen or you couldn’t get into the toilet room, and the 
man in charge kept them and turned them in somewhere, 
and if you used the shower bath it was turned in and if 
you didn’t use it someone would be telling you that you 
had better use it. The work was easy enough if they 
would only let you alone to do it. I know lots of places 
that I would rather work for less money than I got there.” 

“To hear you fellows talk one would think that all of 
the shops that men like to work in are the poor ones,” 
said Mason. This was the only shop that he had ever 
worked in, and he appeared to be very much interested in 
the talk. 

System Must Hevp, Nor Hinper Work 


The new tool maker spoke up. “I have worked around 
quite a bit and I think that it is more than just the shop. 
Most of us would rather work in a nice, clean, well lighted 
shop if other things were just as good, but I think that 
the way they treat you has more to do with how you like 
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it than the other things do. I never kicked on any system 
that seemed fair, if it was carried out the same to every- 
body, and I have seen a lot of it, but I do hate to work 
ip a place where the system comes ahead of the work. 
My own idea is that a system ought to help get out the 
work and not hinder it. One thing that I have noticed, 
and that is, that when you see the bosses and the systems 
all being turned upside down, it is a good thing to have 
a line on another job. When the owners of a shop are 
so dissatisfied with the way that the shop has been run 
that they have to make changes that the old bosses can- 
not carry out, it is a safe guess that the new bosses will 
not be all that they want either. Just think over the 
shops that you know that have been doing it and how 
many of them seem good places for a man to tie to if he 
wants to settle down and raise a family.” 

“Say, Tooley, why didn’t you show some of them how 
to do it?” asked Baldy, who was something of a joker. 

“The shops that needed showing the worst were the 
kind of places where showing was not in style unless it 
was coming down the line, but then there is sometimes a 
very good thing in a shop that men do not like. If you 
were to squirt tobacco spit around some places like you 
have been doing here they would fire you, and I wish that 
they did it here, and swearing gets a man in trouble, too.” 
The tool maker had heard Baldy when he was excited. 


THe MeEn’s IpEA or a Goop Suop, “THery Treat You 
Rieu” 


The talk became general, and several things came out 
very plainly. The shops that offered steady work at the 
highest prices seemed to have the most friends, but it took 
quite a difference in wages to offset some other things. 
The highest praise for a shop was not beautiful buildings, 
or welfare work, but was told in an expression that every 
man who had been around much seemed to fully under- 
stand, and it was; “and they treat you right.” 

While these men all seemed to comprehend the meaning 
and high praise of the expression, it is one that is not easy 
to interpret to the man who is not a shop man from the 
bottom up, but in general terms it meant a shop with a 
sufficient mixture of the following good points. 

The men in authority understood the work and judged 
fairly of a man’s accomplishments. Needed assistance was 
easy to get when needed; accidents and bad work were 
investigated before judgment was pronounced; work was 
so provided that a man did not need to worry about a 
supply of it; a sufficient quantity of accessories was read- 
ily available; troubles and dissatisfaction coula be told 
tc someone with power to act; enough attention was paid 
to individuals to tell a good man from a poor one. The 
system used, as it touched the men, seemed reasonable 
and necessary ; the ones in authority acted as though they 
recognized that shop men were also intelligent human 
beings with some brains; a moral atmosphere that seemed 
to assume that the men were willing and trying to do 
right by the shop. 

This last point may not appeal to some as belonging 
to a machine shop, but it is a very real one for all of that. 
In some shops the system, or the way it is applied, seems 
to say, “You are naturally a stinker, but we are on to you 
and it won’t go here. We can and will keep track of you 
from the minute you come in in the morning until you 
get out of the door at night, so get right in line and stay 
there, or out you go.” . 
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In other shops the system, or the way it is applied, 
seems to assume that the men are reasonably honest and 
willing, and only need directing instead of watching. 
Applied long enough and rigidly enough each shop will 
be found to tend toward being filled with such men as the 
system fits, and it is because of the management, and 
should not be blamed on the men. 

Among the things that were most often complained of 
about unpopular shops were unjust treatment by foremen ; 
supercilious treatment by some cheap clerk whose position 
made him an errand boy between the shop and the office, 
but who acted, and was allowed to act, as though he was 
owner, or more, for a man with brains enough to be owner 
seldom acts in that way; an insufficient supply of such 
things as bolts, clamps, dogs, chisels, files and so forth. 
It is surprising to know that this is a complaint that is 
made against some shops that are called uptodate. Shops 
in which the tools and the shops are modern, but where 
the work is held back because of the little things, and the 
ceremony and trouble which attends getting a needed 
quantity of them. 

I once had a personal illustration of this. To keep 
down waste, and keep track of the use made of the high- 
speed steel it was customary to require that a man bring 
back his worn-out tool-holder bit in order to get a new one, 
part of the idea being that if the bits were not giving 
proper service each return gave the foreman a chance 
to give the user proper instruction. It got to be gen- 
erally understood that this new steel was expensive and 
that careful handling was expected. With the ordinary 
tool-holder bit just about one-half of the length is used 
up. One day a young man brought in a piece that was 
about 1% in. long. It had been used on both ends, and as 
both ends needed grinding a new piece had to be called for, 
for any further reduction of length would make holding 
impossible. A more liberal supply to such a man would 
seem to be true economy. 

Anything that interfered with getting out the work was 
a source of complaint. The reasoning seemed about this 
way: We want to get out the work, and we are judged by 
what we get out, and we dislike to be held back by avoid- 
able trifles that we are not to blame for, and have it reflect 
on us. 

A Few Hints To MANAGERS 


If any manager wants to make his shop a pleasant place 
for the men who are working there, his first thought should 
be to provide all of the things that make it easiest for the 
men to get out a good day’s work, and then he should let 
the men feel that when they have done what is right they 
are giving satisfaction and are assured of the job just as 
leng as there is work. If there is any money left a judi- 
cious raising of wages should be given at least as much 
consideration as welfare work. 

It is not to be supposed that men do not value the 
improvements made for their welfare in many of the big 
shops. The improvements that are directly a real help 
to the men in getting out the work are generally used and 
appreciated, but the improvement through which the shop 
owner tries to reach out into the man’s private life is 
likely not to be appreciated, even though the man’s life 
may need improving very badly indeed. 

Men in other shops, and in other localities, may take 
a different view from those in this shop. 
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Committee Meetings in the 
Small Shop 


By H. D. Murpuy 


In plants which are too small to require master me- 
chanics, chief engineers and the like on their executive 
staffs, the get-together idea can be carried out by having 
meetings of the foremen. . 

We have been holding these meetings at stated inter- 
vals for some time under the direction of the manager or 
his assistant. Those in charge of the receiving depart- 
ment and the stockrooms are also in attendance, as well 
as the man whose duty it is to route and follow up orders 
in the shop. It might be added that the receiving clerk 
has charge of all raw material. No one is allowed to 
bring up at these meetings anything which is personal or 
concerns his department alone. The discussion must be 
kept general. 

We consider these meetings beneficial. Not only does 
a foreman learn that many of his proposed innovations are 
impracticable because of the effect on other departments ; 
the management gets many healthy criticisms and not 
a few valuable suggestions. 

While suggestions and criticisms are always presented 
by the chair in a general way, more than one man has felt 
the pinch of the shoe so keenly as to respond at once, but 
this is discouraged, as there is no desire to hold one man 
up as an example to the others. 

It has been found that the most effective way to check 
such things as careless or unnecessary handling of mate- 
rial is to appoint small committees. These committees 
take considerable pride in reporting at future meetings 
the correction or elimination of the condemned methods. 
Each man develops a great deal of respect for his neigh- 
bor’s judgment and experience. The machine shop learns 
that there are some troubles in assembling, which cannot 
be overcome by the use of hand taps. Likewise the foun- 
dry comes to understand that the cutting edges of tools 
are affected by metal of the wrong mixture. Again, the 
office becomes convinced that things that look good on 
paper may look anything but good when they are ma- 
chined. 

To many shops these meetings are not a new idea; to 
the others I would say, get busy. 


The National Lead Co. has found that in plating die cast- 
ings or articles of zine it is a distinct advantage to use as 
little free cyanide as possible. If this is reduced to a mini- 
mum very little difficulty will be experienced in the blister- 
ing of the deposit. 


In silver-plate die castings the following formulas repre- 
sent the practice of the National Lead Co.: Cyanide of silver, 
3 oz.; cyanide of potassium, 4 oz.; water, 1 gal. Use anodes 
of pure silver at about 1 volt pressure. Die castings for 
silver plating should be previously copper-plated for a short 
time, then amalgamated in a mercury dip consisting of the 
following proportions: Water, 1 gal.; oxide of mercury, % 
oz.; cyanide of potassium, 6 oz. After copper plating and 
washing in water the articles are immersed in the dip for a 
second or two or until uniformly coated with mercury. They 
should then be rewashed and immersed in the silver bath. 
Or the articles may be nickel-plated in one or the other of 
the nickel baths and quickly coated in the silver-striking 
solution and then directly immersed into the silver bath 
without rinsing in water. The silver strike should consist 
of the following: Cyanide of silver, % 0oz.; cyanide of potas- 
sium, 6 oz.; water, 1 gal. Use silver anodes with 8 to 4 volts 
pressure. The nickel surface must be immediately coated 
over for successful silver deposits. 
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Early English Tool Builders-- 
Maudslay 


By JoserpH W. Ror* 


SYNOPSIS—A brief sketch of Maudslay’s life and char- 
acter. His personal skill, and influence on the develop- 
ment of the slide rest, screw-cutting lathe, micrometer, 
standard threads and other fundamentals of our modern 
machine-building industry. 


w 

We have already run across Henry Maudslay a number 
of times in the course of these articles. In fact, it is hard 
to go far in any historical study of machine tools without 
censciously or unconsciously doing so. 

Maudslay was born at Woolwich in t771. He was the 
son of an old soldier working in the arsenal, and had but 
little schooling. At 12 he was at work in the arsenal, 
first as a “powder monkey” filling cartridges, later in the 
carpenter shop and smithy. Young as he was, he soon 
became the leader among the workmen. He was a born 
craftsman and his skill was soon the pride of the whole 
shop. To dexterity he added an intuitive power of me- 
chanical analysis and a sense of proportion possessed by 
few men, and from the beginning he showed a genius for 





Fig. 1. Henry MAvuDSsLAY 


choosing the most direct and simple means for ac2om- 
plishing his purpose. He was a great favorite among his 
fellows. from his fine personal appearance, his open- 
heartedness and complete freedom from conceit. 
BraAMAH OFFERS MAUDSLAY A JOB 
In the paper on Bramah we have seen how Bramah, 


*Assistant professor of mechanical engineering, Sheffield 
School, Yale University. 


seeking someone to help him devise tools to manufacture 
his locks, turned first to an old German mechanic in 
Moodie’s shop. One of the hammer men in Moodie’s shop 
suggested Maudslay, apologizing for his youth but adding 
that “nothing bet him.” When Bramah saw Maudslay, 
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who was only 18, he was almost ashamed to lay his case 
before him. Maudslay’s suggestions, however, were so 
keen and to the point that the older man had to admit that 
the boy’s head at least, was old enough. He adopted the 
suggestions and offered him a job in his shop at Pimlico, 
which Maudslay gladly accepted. As he had served no 
apprenticeship, the foreman had doubts of his ability to 
work among experienced hands. Without a moment’s 
hesitation Maudslay pointed to a worn-out bench vise and 
asked whether he could take his rank among the other 
workmen if he could fix it as good as new before the end 
of the day. He was told to go ahead. He resteeled and 
trued the jaws, filed them up, recut and hardened them, 
and before the time set had it together, trimmer and in 
better shape than any of its neighbors. It was examined, 
admired and accepted as his diploma as a journeyman. 

His advancement was rapid, and in about a year, while 
still only 19, he was made general foreman and main- 
tained his leadership without the slightest difficulty. He 
remained with Bramah for eight years, during which the 
two together began to lay the foundation of most of the 
modern machine tools, more especially of the slide rest 
and screw-cutting lathe. We have already considered his 
work in connection with Bramah and little need be added 
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here in regard to it. During this time Bramah invented 
the hydraulic press, but the cup-leather packing which is 
so essential a part of it was suggested by Maudslay. 


MaupstAy LEAvES BRAMAH 


He left the Pimlico shop because Bramah would not 
give him more than 30 shillings ($7.50) a week, and with 
a single helper started a little blacksmithing and jobbing 
shop on his own account near Wells and Oxford streets 
in London. 

His first customer was an artist who gave him an order 
for an iron easel. Business prospered and he found 
plenty of work. His reputation was established, how- 
ever, in connection with the Portsmouth block machinery, 
described in the article on Bentham and 
Brunel, on page 285. The building of this machinery oc- 
cupied about eight years, from 1800 to 1808. The de- 
sign was substantially Brunel’s, but Mr. Nasmyth says 
that “every member of it was full of Maudslay’s presence 
and the mechanical perfection of its details, its practica- 
bility and adaptability show his handiwork at every turn.” 
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Maudslay moved 
During 


Soon after this work was undertaken, 
his shop to Margaret St., near Cavendish Square. 
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not be placed on the slide-rest and its combination with 
the lead screw, operated by change gears. It is one of the 
great inventions of history. 

Like most great inventions, it was the work of many 
men. In crude applications parts of it date back to the 
Middle Ages. Leonardo caught an inkling of it. French 
writers in the sixteenth and seventeenth centuries de- 
scribe and illustrate devices which involve the parts of it. 
Fig. 2, reproduced from an illustration in the old work 
of Besson, first published in 1569, shows a lead screw. The 
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the building of the block machinery Maudslay had met 
Joshua Field, who had been engaged as a draftsman in the 
Portsmouth dock yards under Sir Samuel Bentham and 
who worked with him in the development of the machin- 
ery. Field was transferred to General Bentham’s office 
at the Admiralty in 1864, and a year later joined Mauds- 
lay. Five years later they moved to Lambeth on the 
south side of the Thames and bought an old riding school 
in Westminister Road on what was formerly a swampy 
marsh. Here the firm of Maudslay & Field continued 
its long and famous career. Few firms have influenced 
mechanical development more, and for many years it was 
one of the leading machine shops of the world. Here 
Maudslay did his life work and became one of the lead- 
ers in the development not only of machine tools, but of 
the steam engine, both stationary and marine. After 
Maudslay’s death in 1831 the business was continued by 
Mr. Field, who outlived him many years, and by Mauds- 
lay’s son and grandson, both of whom were fine mechanics 
and men of great influence. 


Tue Siipe-ReEst AND Screw-CutTtrine LATHE 
It is in connection with the slide-rest and screw-cutting 


lathe that Maudslay is best known. Too much value can- 
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copy from which this illustration was taken is printed in 
Latin and is in the Astor library, New York. It needs 
little explanation. The upper shaft had three drums, the 
middle one carried the rope, which was manipulated by 
the operator. Of the drums at the ends, the one at the 
left operated a lead screw and the one on the right the 
piece being cut. The two outer weights held the follower 
up against the lead screw. The cutting was, of course, 
intermittent as in all the earlier types of lathes. The idea 
of the lead screw occurs in other French works of the 
seventeenth and eighteenth centuries. In the lathe shown 
in Fig. 3, gears instead of ropes were used to connect the 
rotation of the lead screw with that of the work. It is 
not probable, however, that the idea of change gears was 
contemplated. 

The slide-rest was also known. ‘T'wo illustrations of 
French slide-rests of a refined order, published before 
Maudslay’s time, were reproduced in the first of these 
articles.* Fig. 4 shows Bramah’s original “slide-tool,” 
where the head and rest were combined. It was made in 
1795 by Maudslay while still his foreman. How much of 
the design was Bramah’s, or how much Maudslay’s we can- 





*“American Machinist” on page 933, Vol. 39. 
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not tell. It was a light, flimsy affair and very different 
from the slide-rests Maudslay was making only a few 
years later. 
MAUDSLAY’s GREAT CONTRIBUTION 
It will be noted, however, that none of these are com- 
bined with.a lead screw. It was this combination which 


formed Maudslay’s great contribution, together with im- 
provements in proportion and in mechanical design which 














Fie. 5. MACHINE FOR ORIGINATING Screws Apout 1800 
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r.ecting, for instance, by cogged wheels, of the advancing 
motion of the piece with the rotative motion of the tool.” 
This patent contained no drawings, and so far as I know 
the suggestion was not embodied in any definite construc- 
tion. 


EARLY ScrEw-THREAD GENERATING 


Many men at that time were struggling with the prob- 
lem of generating an accurate screw thread. The use of 
dies was quite well known, but their design and workman- 
ship was of the crudest order and their product of the 
seme character ; and they were inadequate for the making 
of any large threads. MHoltzapffel’s book on “Turning 
and Mechanical Manipulation,” published 60 years ago, 
describes some of the attempts of the earlier mechanics 
to devise other means. At the famous Soho works in 
Birmingham a workman by the name of Anthony Robin- 
son cut a screw 7 ft. long and 6 in. diameter with a square, 
triple thread. After the cylinder had been accurately 
turned, paper was cut and fitted around it, removed, and 
marked in ink with parallel oblique lines, then replaced 
on the cylinder and the lines were pricked through with 
a center punch. The paper was again removed and dots 
connected by fine lines with a file. The alternate spaces 
between the lines were then cut out with a chisel and 
hammer and smoothed by filing. A block of lead and tin 
was then cast around the partially formed screw. Ad- 
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ruised the device from a cumbersome but ingenious me- 
chanical movemem to an instrument of precision and 
power. Jesse Ramsden, the famous instrument maker, .s 
said to have made a small lathe in 1775, which had change 
wheels and a sliding tool holder moved by a lead screw. 
I have been unable to find any illustration or description 
of it. If such a lathe existed, it certainly did not exert 
& very wide influence. The combination was anticipated 
in Bentham’s famous patent of 1793. In this patent Ben- 
tham says: “When the motion is of a rotative kind, ad- 
vancement (of the tool) may be provided by hand, yet 
regularity may be more effectually insured by the aid of 
mechanism. For this purpose one expedient is the con- 


Mavupsiay’s Screw-Cutrtine LATHE—END or 18TH CENTURY 


justable cutters were fixed upon this guide nut and it was 
used as a kind of tool-holding slide-rest, being rotated 
around the screw by hand levers, thereby cutting the fin- 
ished thread. In other words, a lead screw was cut on the 
piece itself and the temporary nut used as a tool holder 
to finish the work. Another method used for some pur- 
poses was to coil two wires around a core in close contact 
with each other. One of these was then removed, leaving 
a space corresponding to the hollow of the thread. The 
core and remaining wire were then dipped in melted tin 
In some cases they were actually 
In others 


and soldered together. 
used in this form as the desired screw thread. 
the helical wire was used to guide a sleeve nut much as 
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Robinson did, which controlled a tool used to cut a thread 
located farther up on the length of the core. 

Another method resorted to was tiat of grooving a 
smooth cylinder by a sharp-edged cutter standing at the 
required pitch angle and relying on the contact of the 
knife-edge to produce the proper traverse of the cylinder 
as it was rotated, thus developing the screw. This method 
seems crude, but it was one of those used by Maudslay 
himself. He also used a flat steel tape wound about a 
cylindrical bar, but he found the inclined-knife method 
more satisfactory. Fig. 5 shows the device, which is evi- 
dently a mechanism of considerable refinement. He em- 
ployed cylinders of wood, tin, brass and other soft metals 
mounted to revolve between centers. The knife was 
crescent-shaped, nearly fitting the cylinder, and fixed at 
the required angle with great precision. A large wheel 
and tangent screw controlled the obliquity of the knife; 
the cylinder, in this case of wood, is shown in place; a 
chasing tool carried by the small adjustable slide in front 
cut the thread as the stock moved forward under the in- 
cisive action of the inclined-knife edge. Hundreds of 
screws, both right and left, were made by this device, and 
their agreement with each other is said to have been re- 
markable. This was the way in which Maudslay generated 
his first lead screws. 

Tue First Screw-Cuttine LATHE 

With the best of the screws so obtained Maudslay made 
the first screw-cutting lathe, shown in Fig. 6, which had 
two’ triangular bars for a bed, and was about 3 ft. long. 
The headstock carried a live spindle, which was connected 
with the lead screw by a pair of gears, and a slide-rest 
ran upon the triangular bars under influence of a lead 
screw having four square threads per inch. In this ma- 
chine he seems to have used different lead screws. for 
different pitches, for the inner end of the lower spindle in 
the headstock has a two-jawed driving head into which 
various lead screws might be fitted. This machine was 
probably built a few years prior to 1800. 

The great idea of utilizing a single lead screw for vari- 
ous pitches by means of change gears was, so far as I 
know, Maudslay’s own. Fig. 7% shows how rapidly the 
idea was developed. This machine was built about 1800, 
but it is distinctly modern in appearance. It had a sub- 
stantial, well designed, cast-iron bed, a lead screw with 30 
threads to the inch, a back rest for steadying the work, 
and was fitted with 28 change wheels with teeth varying 
in number from 15 to 50. The intermediate wheel had a 
wide face and was carried on the swinging, adjustable arm 
in order to connect wheels of various diameters on the 
fixed centers. Sample screws having from 16 to 100 
threads per inch are shown on the rack in front. Both of 
these lathes are now in the South Kensington Museum in 
London. With lathes of his design, Maudslay cut the best 
screws which lad been made up to that time. One of 
these, used for dividing scales for astronomical purposes, 
was 5 ft. long, 2 in. diameter, with 50 threads to the inch, 
and the nut fitted to it was 12 in. long, thus engaging 
600 threads. 

Some idea of how far Maudslay was in advance of his 
time is shown by the lathe illustrated in Fig. 8, which was 
also built in 1800 and shows about the state of the art 
prevailing at that time. This is the old form of “pole 
lathe,” which had been in use for centuries. This machine 
is also in the South Kensington Museum, and was in use 
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as late as 1879. Similar lathes are said to be still used 
by chair makers in certain portions of England. 


A LARGE MaupstAy LATHE 


Shortly before his death Maudslay designed and con- 
structed a lathe with a faceplate 9 ft. diameter operating 
cver a pit 20 ft. deep. This lathe had a massive bed and 
was used to turn flywheel rims. It was fitted with a 
boring bar and was capable of boring steam cylinders up 
to 10 ft. diameter. We regret that no picture of this lathe 
is available. It would be interesting as it would show in 
a striking way the development of the slide-rest and lathe 
in the hands of this great mechanic. 

Maudslay’s work on the screw thread was not confined 
to the lathe. He improved the system of taps and dies 
whereby they were made to cut the threads instead of 
squeezing them up and he introduced the use of three 
cutting edges. He made the first move toward the sys- 
tematizing of thread sizes and made a series of taps from 
6 in. diameter, for tapping steam pistons, down to the 
smallest sizes used in watch work. The diameters of these 
taps varied by eighths and sixteenths of an inch, and 
their threads were determined by the respective strengths 
of each screw. He established for his own use definite 
siandard pitches. Many copies of these threads found 
their way to other shops and served to influence the con- 
struction of similar tools elsewhere. In fact, Holtzapffel 
says that it may be fairly advanced “that during the period 














MAUDSLAY’s IMPROVED LATHE ABOUT 1800 


Fie. 7. 


from 1800 to 1810 Mr. Maudslay effected nearly the entire 
change from the old imperfect, accidental practice of 
screw making to the modern, exact, systematic mode now 
generally followed by engineers.” . 

While we would not detract from the ingenuity of 
others who conceived the idea of the slide-rest and lead 
screw, enough has been given to show that no other me- 
chanic of his day appreciated their possibilities as he did, 
and none embodied them in forms as useful. The fact 
that for many years the slide-rest was popularly known 
as “Maudslay’s go-cart” indicates that his contemporaries 
recognized him as its originator. 
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THE LAMBETH BUSINESS 

The business at Lambeth grew steadily until it em- 
ployed several hundred men, and embraced the making 
of saw and flour mills, mint machinery and steam engines 
of all kinds. With his direct mechanical intuition he saw 
that the cumbersome wooden walking beam characteris- 
tic of the Newcomen and Watt engines was unnecessary, 
He therefore dispensed with it and drove direct from the 
engine crosshead to the crank, thus making the first 
direct-acting engine, which held the market for a long 
time. He built the first marine engines in England, and 


























Fie. 8. Porte Latur Atso Burtt aspout 1800 


his leadership in that field was unchallenged for many 
years. Another of his inventions was the punching ma- 
chine for punching boiler plates and iron work. His in- 
fluence was felt in many directions in the field of machine 
design. He was the first to point out the weakness of 
the clean, sharp corners in castings which were so prized 
at that time, and advocated the use of fillets, showing 
that they greatly increased the strength. To the end of 
his life he retained his personal dexterity at both the anvil 
and the bench. One of his greatest delights was to go 
into the shop and “have a go” at a piece of work which 
his workmen found impossible to do. One of his old 
vrorkmen, years afterward, speaking in kindling pride of 
him, said: “It was a pleasure to see him handle a tool of 
any kind, but he was quite splendid with an 18-in. file.” 
Nasmyth confirms this, saying that no one he had ever 
met could go beyond him in the use of the file. 
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Whitworth is often credited with having been the orig- 
inator of the method of making plane surfaces three at a 
time, using them to correct each other. Nasmyth, how- 
ever, says that Maudslay used this method and had sur- 
face plates in daily use in his shop which “approached 
so near a true plane that they would float on the thin 
stratum of air between them until it was dislodged by 
time or pressure. When they adhered closely to each 
other they could be separated only by sliding them apart.” 
He says this method of making them is an old mechanical 
device, but as used by Maudslay it was greatly in advance 
of anything known at that time. Whitworth’s later suc- 
cess with it is only another evidence of Maudslay’s in- 
fluence. 

Maudslay’s standard of accuracy carried him beyond 
the use of ordinary calipers, and he had a bench microm- 
eter of great accuracy which he kept in his own work- 
shop and always referred to as “The Lord Chancellor.” 
It was about 16 in. long, had two plane jaws and a hori- 
zontal screw. ‘The .scale was graduated to inches and 
tenths of an inch; and the index disk on the screw to 100 
equal parts. Speaking from the standpoint of 50 years 
ago, Nasmyth says, “not only absolute measure could be 
obtained by this means, but also the amount of minute 
differences could be ascertained with a degree of exactness 
that went quite beyond all the requirements of engineer- 
ing mechanism; such, for instance, as the thousandth 
part of an inch.” 


MAUDSLAY’S PERSONALITY 


Maudslay’s record as left behind him in steel and iron 
would give him a secure place in engineering history, but 
his influence as a trainer of men is quite as great. He 
loved good work for its own sake and impressed that 
standard on all in his employ. Clement, Roberts, Whit- 
worth, Nasmyth, Muir and Lewis worked for him, and 
all showed throughout their lives, in a marked way, his 
influence upon them. Other workmen whose names are 
not so prominent spread into the various shops of Eng- 
land the methods and standards of Maudslay & Field 
and made English tool builders the leaders of the world 
for 50 years. 

He was a large man, over 6 ft. 2 in. in height, with a 
large, round head, a wide forehead, a good-humored face, 
and keen, straightforward eyes. His ringing laugh ‘and 
cordial manner made friends everywhere and his kindli- 
ness and unvarying integrity held them. We recom- 
mend to anyone, who cares to do so, to look up the account 
of him as given in the “Autobiography of James Nas- 
myth,” who went to him as a young boy and worked beside 
him as his private assistant. In reading this almost 
affectionate account one can easily see why Maudslay in- 
fluenced those about him so deeply and why he raised the 
standard of his craft. Like Nasmyth and many other 
great mechanics, Maudslay became deeply interested in 
astronomy, and at the time of his death he was plan- 
ning to make a 24-in. reflecting telescope for his own use. 
He patented but few inventions, and relied rather upon 
his reputation and workmanship to protect him. He was 
full of quaint maxims and remarks, the outcome of keen 
observation and wide experience. He used to say: “First 
get a clear notion of what you desire to accomplish and 
then in all probability you will succeed in doing it,” 
“Keep a sharp lookout upon your material,” “Get rid of 
every pound of material you can do without. Put to 
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yourself the question, ‘What business has this to be 
there” ” “Avoid complexities. Make everything as simple 
as possible.” 

His works were the pride of the country, and Nasmyth 
tells of the intimate visits of Faraday, Bentham, Brunel, 
Chantrey the sculptor, Barton, of the Royal Mint, and 
Bryan Donkin, the engineer, who used to call and chat 
with him while he worked at his bench. 

No better tribute to Maudslay and his influence can 
be given than that of Nasmyth, who said that his “useful 
life was enthusiastically devoted to the great object of 
producing perfect workmanship and machinery; to him 
we are certainly indebted for the slide-rest and indirectly 
so for the vast benefits which have resulted from the in- 
troduction of so powerful an agent in perfecting our ma- 
chinery and mechanism generally. The indefatigable care 
which he took in inculeating and diffusing among his 
and mechanical men generally, sound ideas of 
knowledge and refined views of constructions, 
ever will continue to identify his name with 
all that is noble in the ambition of a lover of me- 
chanical perfection. The vast results which have sprung 
from his admirable mind, are his best monument and 
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Filing Full Pages from Techni- 


cal Journals 
By A. W. 

As systems of filing data published in magazines seem 
to prove of interest to your readers, the one I finally 
adopted may have some useful application for others. 

[ prefer to file whole pages rather than cuttings of 
miscellaneous sizes, and my aim has been to obtain a suit- 
able binder, to open in book form, which would permit 
of easily making additions and yet preserve the pages, 
however much they may be handled. 

Having decided on two sizes, one to take pages 9x12 in. 
and the other 1014x1414 in., I obtained from the Yaw- 
man & Erbe Co. two special size Shannon transfer cases, 
with blank index pages and two clips per file. The spac- 
ing of the clips is such that the sheets can be punched 
at two settings, using the gage and punch sold for punch- 


PURCHAS 


ing common letter sheets. 

Whole pages are torn from periodicals, the special arti- 
cle marked with blue pencil and the page punched and 
inserted in the file under its proper heading. The title 
of the article is cut from the index of the periodical and 
pasted on the index sheet, and a brief master-index is 
kept in the front of the file. 


os 
SS 


Public hearings in important industrial centers from New 
York to San Francisco will be held during the spring and 
early summer by the United States Commission on Industrial 
Relations. Through examination of witnesses competent 
to speak for employers, trades unions, other labor organiza- 
tions, unorganized employees and the general public, the com- 
mission hopes to obtain information concerning the industrial 
situation that will lead to constructive recommendations. 
Some of the subjects to be inquired into in each city are ir- 
regularity of employment; possibilities of ending irregularity 
increasing production; and the extent and operation of 
governmental machinery for regulating the conditions of in- 
dustry, including the relations between employers and em- 
pluyees. The hearings are to be undertaken as one means of 
carrying out the instructions of Congress to inquire into the 
industrial situation and to report the conclusions and recom- 
mendations. 


and 
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Through the Inspector’s Gage 


The neglect of apprenticeship is the industrial equiva- 
lent of ceasing to propagate the human race and leaving 
the earth to beasts and vegetation. 

* * * 

The only proper physical test of quality in pig irons is 
to remelt them and cast test bars of standard size and 
under standard conditions. 

* * * 

In microscopic work use the left eye rather than the 
right; astigmatism and other eye troubles occur more 
frequently in the right eye. 


* * * 


Time payments, which make no allowance for skill, are 
wrong ; skill payments, which make no allowance for time, 
are also wrong. In this lies the whole philosophy of re- 
muneration. 

* * a 
In this age of specialization the following thought 
is worth remembering: “As many languages as a man 
has, as many friends; as many arts and trades, so many 


times is he a man.” 
oe * ok 


Sapphires are in many cases as useful as diamonds in 
shop work; they are less difficult to grind, their first 
cost is much less, and if properly shaped sapphire tools 
will cut glass-hard steel. 

* * ba 


In japanning springs the best practice is to put them 
into metal baskets, dip the entire basket into the japan, 
withdraw and drain and then bake the springs just as 
they lie in the basket. This will give a uniform coating 
of japan. 

co * a 

A simple method of ascertaining whether an oil con- 
tains acid or not is to immerse a polished copper plate 
in it for a few minutes. If no acid is present there will 
be no change in the appearance of the plate but a trace of 
acid will dim the surface. 

* * ok 


Good management, it is perhaps as well to remember 
in these days, includes the selection of the necessary 
workmen to carry out instructions, and not the least im- 
portant part of the machine-shop equipment is its force 
of well trained contented workmen. 

* * * 


When testing mixed oils with both mineral and fatty 
constituents an approximate idea of the proportion of the 
two may be obtained by mixing a small quantity of the 
oil with a strong solution of caustic potash. If the mix- 
ture is well shaken, an emulsion will be formed varying 
in proportion to the quantity of the fatty matter present. 


* * * 


The appearance of a new tool usually brings with it 
the question, “Why did we not do this in the first place 
and save all the expense of the old tools?” When com- 
paring old and new methods of manufacture and the cost, 
it does seem absurd, that the “old way” was ever in use: 
but on considering the question carefully, we come to 
the conclusion that the “old way” has been the means 
of producing the “new.” 
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Letters from Practical Men 





A Double-Purpose Spring Tool 


Here is a spring tool which may interest tool makers. 
This tool as originally made, carried the two bevel-edge 
cutters as shown, and proved a great success for taps and 
threading jobs where a smooth finish was required. It 
would cut close to a shoulder either right- or left-hand, 
and on account of the goose-neck feature would not tear 








should be knurled. To space the bushing holes, the block 
is mounted on a special stud that fits the miller index 
head. The six holes are drilled sy in. undersize and in 
correct index. After drilling, a boring chuck is placed 
in the miller spindle and the holes nicely tooled to press-fit 
size for the bushing. The bushings should be hardened 
and ground; then carefully lapped to fit the drills nice- 
ly, after which they are ready to press into the block. 
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Block for Use in Shaper or Milling 
Machine Vise to rough out Flat Formed 
Cutters. 4°Angle for Clearance. 





Detail of Jaw for Flat 
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Cutter for Sizing 





Detail of Jaw for Bevel Edge 
Threading Cutters for R.H.and 


L.H. Screw Cutting. 
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Formed Cutters. 
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Slots 
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the thread. In practice the slot not in use was filled with 
a block of fiber to give the jaw a more solid bearing. 

Wishing to use this idea in the production of forming 
tools for automatic screw machines I made another holder 
to take flat cutters of 14-in. ground stock as shown. These 
may be cheaply formed in the shaper or miller by the use 
of the small block shown in the drawing; measurements 
for the differences in diameter may be taken from the 
bottom of the block. 

A set of flat cutters ranging by sixteenths from 4 to 
1 in. wide will be found useful for sizing slots in fixtures. 
They will cut their own size accurately, which a milling 
cutter seldom does. I have found these tools to work well 
in both the lathe and shaper, producing a good surface 
free from tears or chatter marks. The goose-neck device 
is old, but I think the method of holding the cutters is 
new. 

A. B. Capy. 
Clinton, Mass. 
- 


A Drilling Jig for Differential 
Drive Rings 


The drilling jig shown uses an ingenious application of 
the three-jaw scroll-chuck idea. The work to be drilled 
is the differential drive ring which is shown clamped in 
position, ready to drill. 

The jig consists of the round steel block A, which is 
turned and bored to receive the rotating scroll stud B. 
For convenience in handling, the outer rim of the block 
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DRILLING JIG vor DIFFERENTIAL 
Drive RINGs 


The scroll stud B has a scroll of suitable lead cut in 
its face, and is cross-drilled in the upper end to receive 
the handle C. It is now ready to be hardened. The 
chuck jaws D need no detailed description, but they 
should be hardened. 
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To protect the scroll and jaws from chips, the dust cap 
E is provided. This is removed in the bottom view. 
This cap has three ways milled on its inner face, which 
act as guide channels for the chuck jaws. The cap is 
held in place by three machine screws. 

To assemble the jig, the scroll stud is passed upward 
through the block, the jaws placed in position, and the 
dust cap screwed in place, the handle is then pressed 
through the scroll stud. 

The jig should now be placed between centers, and the 
contact points of the jaws ground eccentric with the jig. 
After the necessary lettering has been stamped on it, the 
jig is ready for service. 

W. H. A. 

Lafayette, Ind. 

a8 


Telescoping Gage Chest for 
the Inspector 


The chest shown in Figs. 1 and 2 has many advantages 
over those commonly used. Its construction is simple 
and its purpose is to place a number of open drawers at 
the disposal of the workman. He may then see prac- 
tically every tool or gage he has in stock, can select it 
easily and as easily replace it in its proper place. 

‘The proportions of the chest may vary with its require- 
ments. It may be made large enough to hold all the 
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TELESCOPING GAGE CHEST FOR THE INSPECTOR 


gages needed in a screw-machine department, or small 
enough to hold only the set blocks and snap gages, in- 
struments, etc., and the like, of an inspector. Two small 
drawers are shown which may be opened without drawing 
out the whole chest; these, however, are but an adjunct. 

When it is desired to close and lock this chest, one 
need only slide the two sections together and snap 
the trunk locks A and A 1, one of which is shown on the 
top of the box and the other diagonally at the bottom. 
On small chests a handle may be fastened by which they 
may be carried. 

Ricuarp F. PoHte. 
East Lynn, Mass. 
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Milling Long Brass Pieces 


Two hundred pieces of drawn brass, as illustrated, 
were needed for a government contract on short notice, 
and the largest machine available was a plain miller 
with effective table travel of slightly over half the length 
of the work. 

As drawn metal, like cast iron, warps considerably 
when the outside is removed, it is necessary to carefully 
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Tuer WorK AND THE FIXTURE 


straighten all pieces after each machine operation, and 
to save much of this costly operation and attain a good 
rate of production without expensive fixtures, the fixture 
illustrated was used. 

A piece of 1x234-in. cold-rolled steel was slotted 14 in. 
deep for a 1-in. square strip of the same material, these 
being assembled after careful straightening with studs 
tapped into the lower half and through holes for table 
bolts, alternating as shown. 

Three pairs of standard mills were used with slight al- 
teration for diameter and the cut started with the tabie 
back to its limit of feed. As fast as the clamps inter- 
fered, the machine was stopped under the cut and they 
were removed until past the cutters, and at the limit of 
table travel the machine was stopped, the table bolts 
slacked and the table run back by hand to its starting 
point, the hook A holding the jig fixed in relation to the 
cutters. The table bolts were then tightened and the 
second half finished. 

By this method but one straightening operation was re- 
quired and, by using care in changing the clamps, prac- 
tically no marks were visible at the changing points, 

The whole machine job, including making and set up 
of the fixture, was finished in slightly more than five 
days. 

B. C. PLover. 

Schenectady, N. Y. 

; % 
Turning Ball Joint on a Special 
Elbow 


The case under consideration concerned a 40-in. lathe 
and a job a 72-in. machine could not swing. The 20-in. 
cast-iron elbow shown in the illustration had to have a 
ball joint turned on one end and the outside face of the 
adjoining flange faced off. 

A cast-iron plate A was first made, adapted to the 
shape of the elbow, with feet or lugs planed on the bot- 
tom to rest on the top of the lathe bed, being fastened 
thereto by capscrews. At convenient places in this rest 
were cored holes to receive the ends of forged-steel straps 
used to hold the elbow securely in place. When thus fast- 
ened, the work was lined up the correct distance from the 
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faceplate of the machine and the setting was not changed 
during the progress of the work. 

The apparatus for the performance of the work con- 
sisted of a special faceplate B, which was bolted to the 
regular faceplate on the machine. On either side of the 
rib across the face of this were bolted with through bolts 
the heavy cast-iron plates C. Between these plates and 
on the centers provided were secured the cast-iron pinion 
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TURNING A BALL JOINT ON A SPECIAL ARBOR 


D and the arm £, the latter having a gear segment to 
engage the pinion. The arm was mounted on the pin F; 
the pinion on the shaft @, one end of which was squared 
to receive a crank or wrench. 

The separator H was bolted between the outer extrem- 
ities of the cast-iron plates. The pin F, on which the 
arm swings, passed through the center of the radii, deter- 
mining the convexity of the ball on the end of the elbow 
when the latter was secured in correct relation to the 
faceplate. A cored hole in the arm carried the -tool, 
held in place with a setscrew. By means of a crank on 
the squared end of the pinion shaft, the arm was moved 
and the cut regulated. The speed of the machine was 
such that the operator could conveniently turn this crank. 

The apparatus was so well fitted that enough friction 
was secured on the sides of the arm to hold the tool 
against the work; the feed, of course, was light. 

For feeding the tool that faced off the outside of the 
flange, the following method was found convenient. Two 
cast-iron bearings JJ were fitted into the opposite sides of 
the slot, cut through the outer end of the arm FZ. Through 
these passed the steel bolt K, on which was mounted the 
nut LZ. The tool was notched to engage the end of the 


nut and the slot in the arm was just deep enough to per- 
mit of a sliding fit for the tool and the nut after the cap 


M had been put on securely with the capscrews N. 
Turning the bolt K, the end of which was squared 
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for the purpose, the tool was fed forward by the opera- 
tor. 

The operations of turning the ball and facing off the 
flange were performed separately. In the latter opera- 
tion, the outer end of the arm carrying the tool had 
to remain in a fixed position paralleling the center line 
of the assembled apparatus. 

Epear H. Trick. 

Oakdale, Penn. 

® 


Adjustable Finger Stop for 
BlanKing Dies 


The passing of compensation laws by the various states 
has directed greater attention to the prevention of indus- 
trial accidents, and to meet the demands made by factory 
inspectors and at the same time keep the cost of alter- 
ations within reasonable limits, much study must be 
given to the working out of details. 

In Fig. 1 is shown a design of finger stop for use on 
punch presses for blanking out work, which combines 
safety, economy and efficiency. It is adjustable in all 
directions. The bar A, of cold-rolled stock, is fastened 
to the holder C by the setscrews BB, in any position re- 
quired by the size of the blanks. The holder C has a 
shank turned to fit a reamed hole in the die-shoe and is 
held in place by a setscrew acting against the shank. The 
finger sleeve D is drilled and reamed to fit on the reduced 
end of the bar A, and is held longitudinally and per- 
mitted to rotate by the pin /, passing across a groove in 
the bar A. A hole is drilled crosswise of the sleeve D 
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ADJUSTABLE FInGrerR Stop ror BLANKING DIE 

to permit the finger stop / to move freely therein. The 
constant position of the finger stop in relation to the 
blank is maintained by clamping the stop F with the 
screw @. 

In operation the downward stroke of the press ram 
strikes the end of the finger stop F and removes its stop- 
ping portion from the surface of the blank at a certain in- 
terval. The ram then returns on its upward travel and 
as soon as it leaves the edge of the blank, the stock feeds 
forward and comes into contact with the finger stop F, 
which has been brought to its lower position, in the mean- 
time, by the action of the spring H on the finger 
sleeve D. 
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This design of stop for blanking dies has been found 
to be particularly practical on account of its cheapness 
of construction and efficiency of operation. 

C. F. Scripner. 
Hartford, Conn. 
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A Bench-Lathe Chuck 


The sketch shows how I altered an ordinary No. 0 
drill chuck to do special duty on the tailstock of a bench 
lathe. I noticed the chuck lying in the “repair scrap 
pile” one day with the right- and left-threaded screw 
piece broken in the center. Instead of making the new 
piece similar to the broken one, I made it so long that 
one end strikes the.edge of the bench-lathe bed on which 
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from turning by the pin F, fitting in the keyway in the 
spindle. The spring G keeps the rod C in such a position 
that the washer D can be easily inserted. 

The indexing and clamping of the spindle is done by 
the cam lever H and the index plate 7. The index plate 
I, with angular index notches J, is screwed and doweled 
to the body of the fixture with the notches in the proper 
location. The cam-lever carrier K is keyed to the spin- 
dle. The cam lever H, pivoted at M, has an angular end 
to fit the index notches. turned eccentric with the hole. 
As the lever is pulled down into the index notches, be- 
cause of its eccentricity, it pulls the spindle back against 
the shoulder NV, thus clamping the spindle and prevent- 
ing chatter. The index plate is recessed at O and the pin 
M is so located that the cam lever never leaves this recess, 
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A Bencn-LatHe CHUCK 


it is used, approximately at the Jine marked C, when 
the sleeve part shown as being bored to % in. is slipped 
over the tailstock spindle. 

This 7-in. sleeve part is bored a nice sliding fit and 
goes on about an inch, giving good alignment for drills 
and the like. By removing the dead-center piece from 
the tailstock spindle, drill rod and the like can be run 
back nearly 6 in., that is, from the face of the chuck to 
the back of the rod it can be made to hold 6 in. in 
length. 

When drilling the chuck is kept from turning by the 
point C, resting against the edge of the lathe bed, and 
yet it is instantly removable as soon as the drill is backed 
out. 

The section at AB is merely filed flat on the sides of 
the shank, where a small spanner wrench can be used to 
give a little extra pressure on slipping drill shanks and 
the like. 


W. L. McLaren. 
Ottawa, Can. 
ho 
A Quick Indexing Milling 
Fixture 


The fixture illustrated was designed for use on a hand 
miller to mill two surfaces at right-angles to each other. 
The spindle is indexed and clamped by the triple move- 
ment of a single cam lever. The work is located by its 
center hole on the spindle A, its regular position being 
fixed by the pin B fitting in another hole, which has been 


jigged. The work is clamped in position by the central 


rod C, the slip washer D and knob E. The rod C is held 











QuicK-AcTING MILLING FIXTURE 


but as the spindle is turned, strikes the shoulders P, giv- 
ing the spindle its approximate location; the index 
notches give the exact position. 

In operation a cut is taken with the spindle in either 
position. The table of the miller is then run back until 
the cutter is clear. Raise the index lever until it strikes 
the bottom of the recess O ; this releases the spindle. Then 
turn the spindle until the lever strikes the shoulder P, 
then push the lever down and the cam end will fit into 
the index notch, giving the spindle its new position and 
also clamping it. As may be noted, the unlocking, turn- 
ing and locking of the spindle is accomplished by three 
simple, continuous movements of one lever. After tap- 
ping, the second cut, the operation is repeated. 

C. KNow Les. 

Providence, R. I. 


A recent publication of the Smithsonian Institution contains 
some astounding statements on “The Influence of the Atmos- 
phere on Our Health and Comfort in Confined Places.” It is 
said that the chemical content of the air in crowded places 
has nothing to do with its ill effects, that, apart from the 
influence of infecting bacteria, the ventilation problem is one 
of temperature, of relative humidity and of air movement. 
The percentage of carbon dioxide in the worst ventilated 
room does not rise above 0.5 or, at most, 1 per cent., whereas 
the normal concentration of carbon dioxide in the lungs is 
from 5 to 6 per cent. of an atmosphere. A great many ex- 
periments and observations are adduced to prove that per- 
centages regarded as deleterious or deadly by hygienists are 
quite harmless. It is claimed that it is also a fallacy to as- 
sume that a diminished amouit of cxygen is harmful. At 
noted health resorts in the Alps the barometer stands at 
such a height that the concentration of oxygen is far less 
than in the most ill-ventilated room. One unfortunate result 
of this fallacy is that the laws regarding ventilation of mines 
insist on a high percentage of oxygen, and thereby increase 
the danger of mine explosions. Finally, the widespread be- 
lief in the presence of an organic poison in expired air is 
equally erroneous. The smells of crowded rooms and the 
like are no indication that the air is deleterious. “The deaths 
in the Black Hole of Calcutta, the depression, headache, etc., 
in close rooms, are alike due to heat stagnation: the victims 
of the Black Hole died of heat-stroke.” This is rather more 
than is likely to be readily accepted. 
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Flexible Methods 


The article on flexible methods on page 80 deals with 
an important point, as every minute of waste time which 
is eliminated saves also its burden of overhead. Probably 
the success of the method employed in the factory men- 
tioned is due to the fact that each one in authority is in 
full control of his department. The most carefully devel- 
oped system will fail if the organization is a one-man 
affair. It is absolutely necessary to invest a department 
head with responsibility. 

We have no assistant foreman in the strict sense of the 
word, although there are some gang bosses. Each fore- 
man, however, has a clerk who, after a short time, becomes 
sufficiently familiar with the routine work to meet any 
reasonable emergency, while his superior may be attend- 
ing a factory meeting or otherwise absented from his 
floor. 

The knowledge of shop practices gained’ by these young 
men, in many cases makes them valuable in higher posi- 
tions. For example, one is now in charge of the costs of 
one line of production and another is at the head of a 
stockroom. It seems a pity to cripple a foreman by tak- 
ing away a good assistant, but the understanding which 
these men have of the relation of their new work to the 
old makes the practice worth while. 

H. D. Murpny. 

Jersey City, N. J. 


* 
Chills for Castings, Lathe Ways 

Referring to article on chills, by George W. Kelly, on 
page 121, | would say that in cases where there is more 
than one pattern, and the design of pattern will permit, 
one chill might be used for two castings, the heat from 
one should counteract the heat from the other, thereby 
keeping the chill straight. 

Some years ago Professor Sweet claimed that one V 
for the carriage of a lathe to slide on was sufficient. I 
differ from him. If one V only is to be used the front 
edge of the bed is the proper place to put it, as most of 
the weight and downward strain of cutting is there, but 
if there is any weight at all on the back edge of the bed, 
then a V there will do some good in preventing the 
slewing around of the carriage. I know of a test having 
been made, and it was decidedly advantageous to have 
two V’s instead of one. 

Speaking about ways for the carriage, I am decidedly 
in favor of a flat-top bed with deep vertical or square 
edges. I made a test some years ago on two new lathes, 
in every respect the same, one having two V’s for the 
carriage, 45-deg. angles from the top of the bed, in other 
words, each face of the V’s at right angles one with the 
other ; the other lathe with a flat top and vertical edges. 
A test with weights on the ball handle on the handwheel 
used for moving the carriage along, showed that it took 
twice as much power to move the carriage on the V’s as it 
did on the flat ways. Therefore it seemed reasonable to 


suppose the wear was reduced in proportion as the power 
required to move the carriage was reduced. 

There seems to be a strong tendeney in the last few 
years to adopt flat slides with square edges in cases where 
angular edges or V’s were formerly uSed. 

J. Js STURNs. 

Galt, Ontario, Canada. 

° oe 
Machining a Long Ferrule on 
a 
the Automatic Screw 
2 
Machine 


Regarding the layout of cams for No. 2 G@ Brown & 
Sharpe automatic screw machine as given at page 164 for 
machining a long brass ferrule, I would submit a little 
different layout. 
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MacnINiIne A Lona FERRULE ON THE AUTOMATIC 


Judging by the general proportions of the sketch there 
would seem to be no obstacle to moving the cutoff far 
enough away from the spindle to cut off the piece, leaving 
the rod in the position shown in the sketch on page 164 
ready to begin the drilling, thus saving the time taken to 
feed the stock and revolve the turret. 

In drilling such a deep hole it is a decided advantage 
to divide the work between two or more drills, as the hole 
will be cleared of chips by withdrawing the first drill, and 
the more drills used the less any one of them will heat up. 

In this case I have assumed that two drills would be 
used which for the material and size of hole should be 
ample. Again, as there are no turret tools operating while 
the piece is being cut off, it would seem to be policy to 
revolve the turret while this operation is going on rather 
than to consume time doing so after the article has 
dropped. 

Using feeds that are considered good everyday prac- 
tice in a large department turning brass only, I have laid 
out the cams accordingly and believe they would produce 
as good a quality of work in 35 sec. each as the original 
ones would in 70 sec. 

RAYMOND GRANT. 


Waterville, Conn. 
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“Dp. @S.” Scale 


In regard to the letter on page 252, “D. & S.” on the 
scale referred to stands for “Darling & Schwarz.” “Dar- 
ling” is the same man as in the old firm of “Darling, 
Brown & Sharpe,” now “Brown & Sharpe Manufacturing 
Co.” Darling & Schwarz were associated in the manu- 
facture of steel scales, and other small tools, prior to the 
time Darling became associated with Brown & Sharpe. 

These facts, while largely a matter of memory, we be- 
lieve you will find to be accurate in the main, as memory 
is freshened in that» we recall finding, a few years ago, 
an old, one-page price list published by Darling & 
Schwarz, which we handed to the Philadelphia repre- 
sentative of Brown & Sharpe Manufacturing Co., who sent 
it to the home office. 

THEO. ALTENEDER & SONS. 

Philadelphia, Penn. 


I notice an item on page 252, referring to an 18-in. 
scale, marked “D. & S., Bangor, Me.,” and asking for 
information as to who made it. 

This scale was no doubt made by Darling & Schwartz, 
who at the time referred to were manufacturing scales, 
squares and the like in Bangor. Samuel Darling was the 
mechanical member of the firm, and Mr. Schwartz fur- 
nished the money. 

Mr. Darling built a graduating machine in 1852, and 
this was in use in Bangor until 1868. 

As to the accuracy of work done on this machine the 
following letter will testify: 

U. 8S. Navy Yard, 
Washington, April 10, 1855. 


This is to certify, that I have seen one of Darling & 
Schwartz’s Test Scales compared with a Government Stand- 
ard Scale. A card accompanying the latter stated the first 
foot to be correct, the second foot to err the 0.0002 of an inch, 
the third foot to err 0.0007 of an inch, and on comparison 
with Darling & Schwartz's Scale, an error was detected, per- 
haps about as much as above stated, thus showing great cor- 
rectness in the scales made by D. & S&S. 

Darling & Schwartz's Scale agrees exactly with foot No. 1, 
which is stated to be correct. 

H. HUNT, 
Chief Engineer U. S. N. 

Previous to the building of Mr. Darling’s graduating 
machine, Joseph R. Brown, of the firm of J. R. Brown & 
Sharpe, designed an automatic graduating machine, which 
was put into use on Aug. 22, 1850. As far as is known, 
this was the first automatic graduating machine in Amer- 
ica. Besides being used for graduating scales, this ma- 
chine was used to graduate the first Vernier calipers, 
which were put on the market in 1853. It is still in suc- 
cessful operation. 

In 1866 Mr. Darling formed a partnership with J. R. 
Brown & Sharpe, for the manufacture of machinists’ 
tools, and in 1868, Mr. Darling’s plant (together with the 
graduating machine) was moved to the Brown & Sharpe 
works, in Providence, R. I. This machine is still run- 
ning, and is being operated by John E. Hall, the same 
man who has run it continuously ever since—a period of 
raore than 50 years. 

Mr. Darling early made a reputation for high-grade 
work, and was awarded numerous medals for exhibits of 
his products. Among these was an award from the Frank- 
lin Institute in 1856, which is inscribed: “To Darling & 
Schwartz, Bangor, Me., for Machinists’ Tools, 1856.” 
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J. R. Brown & Sharpe were also awarded a medal at this 
same exposition. 
In 1862 a medal was awarded Darling & Schwartz for 
ap exhibit shown in London. 
L. D. BuRLINGAME. 
Providence, R. I. 
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Climbing--Smith’s Way, and 
Education 


The issue of the AMERICAN MACHINIST containing the 
articles on pages 229 and 254 was one of the most inter- 
esting and suggestive, along mechanical lines, of any for 
some time. 

W. Osborne is particularly interesting in his hint to 
men to stick their heads up above the crowd. The pity 
is that there are so many otherwise level-headed men who 
do not seem able to believe as he does. They get in some 
position where they fancy that less capable men are pushed 
ahead faster than they, and then they sour for all time 
never making a real effort. I have in mind one chap 
who is drawing about a dollar a day more than he earns 
and thinks he is worth $5 a day more than he gets. If 
someone should step up to him some day and say, “Now, 
Bill, all you’ve got to do to get your five a day extra is 
to stick up your head where others can see you,” he 
would claim that it was already there, while his employer 
has to go around with a lantern to find out whether he is 
on the job or not, and when he finds him he finds him so 
sour that he could not notice him if he were 7 ft. tall. 

It is not enough to stick up your head. You have got 
to stick it up with a grin on it and you have got to stick 
it up where you know you are not invited. A man that 
knows enough to keep himself always in the boss’ mind is 
one who always has something worth listening to to say. 
If he has nothing worth while to say he had better not say 
anything. Self-advertising is just as legitimate as adver- 
tising your wares in the AMERICAN MACHINIST. Some 
men cringe before an oddity of person, others realize that 
it is an advantage to look different from other men (un- 
less they are thinking of stealing chickens), and make 
their peculiarity a free advertisement. I know a man, a 
lawyer, whose sole stock in trade is a pugnacious voice and 
appearance. He can bulldoze a witness into perjury, but 
he is not a lawyer; he is a successful self-advertiser for 
profit. 

TRADE TRAINING IN THE NAVY 


The scheme of the Secretary of the Navy to turn the 
navy into a trade school is another great thing. It would 
seem to anyone who has seen Jack Tar on shore leave that 
there was room for something to be done for him. When 
we think of it a marine is really a prisoner whose work is 
chiefly given him in time of peace to keep him out of 
mischief. It will be infinitely better to give him some- 
thing useful to do and teach him to do it well, to say noth- 
ing of the certainty that he will produce something, pos- 
siblv not much, that will have a real value. 


MAKING EpucatTion USEFUL 


Mr. Archer, on page 254, seems to have found a near 
royal road to learning. It is difficult to prove anything 
in an educational line, but I would venture to guess that 
if he, in view of what he has accomplished, had had a 
technical education he would have profited still more. 
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After all, the greatest value of a college or technical course 
does not lie in the things which one learns from books, 
but in what is learned from men and the opportunity to 
work things out and the incentive to think things out for 
one’s self. It would be entirely possible that a man might 
flunk every subject in the course and yet derive profit 
from it, if he got a correct viewpoint from his associa- 
tions with his professors and his classmates. The biggest 
thing that I learned in school was to assume that all 
mechanical problems can be solved. I positively decline 
to recognize that there is danger of failure along mechan- 
ical lines. The shop-trained man is apt to think of limi- 
tations too soon. 

I also have dealt quite a bit with boys and I have come 
more and more to feel that hand and brain are more 
closely tied up than we have thought. A purely “motor- 
minded” child outside an asylum is a rare specimen. We 
often fail to find the connection, but that is yet to be- 
come the business of the schools. We probably seek to 
find maturity where we should not, and we attempt to 
hedge our pupils about with specialization that hampers 
them later in life when they awake to a realization of their 
real capabilities. 

ENTROPY. 

Worcester, Mass. 


The Drive Fit 


John E. Sweet makes a pretty radical statement on 
page 98, when he says, “Knowing what I do about driven 
plugs, I would not, if I were a boiler maker, hesitate to 
use driven fits for the stay-bolts in the firebox of a boiler.” 

It is easy to show that driven fits set up enormous 
stresses in the material into which the plug is driven. 
In a firebox there are so many stay-bolts that I am in- 
clined to think such stresses, coupled with the stresses 
due to pressure and heat, would make a firebox rather 
unsafe. Besides, I am not so sure that drive fits are so 
all-fired safe. An instance comes to my mind where a 
drive fit was used in connection with a steam specialty. 
This specialty was located inside of boilers and was not 
subjected to great pulling stress, yet the design gave much 
trouble. A special tap was made, new connections car- 
ried in stock, and wherever the drive fit failed, as it often 
did, the tap and connections were sent gratis. Altogether 
the company lost about $1500 on account of their too 
great confidence in drive fits. Now the design is changed 
and screw connection specified on every order that goes 
out. Troubles at this particular point have ceased. 

W, Watson. 

New York, N. Y. 


Micrometer Gages for Gear 
Teeth 


The micrometer gages for gear teeth shown on p. 205 
are not practical for correct sizing of pitch diameter, 
thickness of tooth and width of space. This was proved 
in the inspection department at the Stoddard Dayton 
plant some six years ago. 

A standard 6-pitch gear of 39 teeth measured 0.041 in. 
large, a 16-tooth 0.027 in. large. The reason for this 


difference is readily apparent, as the involute on a 39- 
tooth gear is a greater curve than that on a 16-tooth. 
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Mr. Thomas is in error in stating that the diameter of 
the ball and the distance between the ball points is the 
same as the width of space and the thickness of tooth on 
the pitch line. 

The oversize reading was due to the fact that the center 
of the ball does not contact with the pitch line, a nice 
illustration of which -was given by H. Socke at page 920, 
in Vol. 39, under the heading of “A Drill Jig Indexed 
by a Circle of Steel Balls.” 

Frank E. ScHvu.rz. 


Indianapolis, Ind. 
&. ‘ 


Answering Help Wanted 
Advertisements 


I have been greatly interested in the articles regard- 
ing answering “Help Wanted” advertisements and es- 
pecially in the advice given for so doing. One reason 
why they have been of interest to me is because I have 
had some experience in this line, having answered a 
few and having been, to a certain degree, successful, 
not because the form or wording of answer were correct, 
but because my experience and terms were satisfactory. 

I have had the same experience as many others, of 
never hearing of some of my answers. I always study 
the advertisement and aim particularly to keep within it. 
I try to state in a few words what my experience has 
been and the different kinds of work I have been engaged 
on and the like, and I am satisfied that only a few who 
advertise state just what they want, and most of the ad- 
vertisements are misleading. 

Some years ago the following appeared in a daily 
paper : 


WANTED—A mechanical draftsman with experience in de- 
signing tools and fixtures; no novice need apply. 


As I had been employed in this branch of the trade 
for over 10 years and as I was not fully satisfied with the 
work I was engaged on I answered it and was favored 
with a request to call for the interview. When I arrived 
at the factory I was received by the superintendent, a 
dirty, filthy fellow both in dress and general appearance 
whose breath would hardly stand coming in contact 
with a lighted match without taking fire. Everything 
about the place was in keeping with his appearance, and 
I at once thought the concern wanted someone besides 
a “novice.” He invited me into his office, a room about 
six feet square with one chair, a desk and a regular 
shop bench along one side. 

He asked me to state my experience, asked a few ques- 
tions and said that he wanted a man who could plan the 
necessary tools, design them, look after them while they 
were being built and see that the product was right. 
From what I had said he thought I was just the man he 
wanted, provided we could agree on salary, but when I 
told him what I should want, he said while he could 
pay that amount if he desired to, still he did not care to 
as it was more than he was getting. He had decided on 
a limit of $21 a week and thought he ought to get some 
one at that price. I concluded he had not had enough 
of novices, and bid him good day. 

Recently this advertisement appeared in a local paper: 

WANTED—A first-class draftsman. 

I ascertained what the concern was, inquired from one 
who knew and found out that they wanted a man or 








476 


boy to make details of the machines they manufactured ; 
the work was simply copying. 

About a year ago I called for an interview at a factory 
which had advertised for a designer of small machinery 
and tools. At the conclusion of the interview | was 
told that they would advise me as soon as they made a 
choice. A week passed and I then had two other oppor- 
tunities. I wrote to the engineer, told him about them 
and asked what the prospects were in his shop as I did 
not want to accept one of these positions without letting 
him know and giving him a fair chance to hire me. He 
did not take any notice of my request. In about two 
weeks I met one of his assistants and was informed that 
he had gone south ‘or his health and would be gone a 
month. I never heaid from him. Something was lack- 
ing. in his bnsiness principles, what it was I won’t at- 
tempt to say. 

One thing we employees should bear in mind is, no 
matter how employers treat our applications we should 
try and keep our record so that when we desire to make 
a change or need a position we will not be ashamed to 
apply to any with whom we have had communication or 
connection. 


A. MILLER. 
Bridgeport, Conn. 


Spacing Holes 

Had I been given the jig to make, described by W. D. 
Forbes, on p. 19, I should have put the job on the miller 
and machined it in the following way. ; 

Take out the milling cutter mandrel and put into the 
machine spindle the %-in. drill, bring the table to the 
extreme end of the machine, set the table by 1 in. flat 
gage between the top of the table and drill, lock verti- 
cally in position, clean the side of the bar and put it on 
the table setting it square full length, bring the bar up 
to the side of the drill und set it with a feeler gage, clamp 
the job in position on the table, bring the job away from 
the drill and index to the first hole (1% in.). All that re- 
mains to be done is to index by means of the table-screw, 
and drill each hole. If the table is not long enough to 
drill ail holes, drill all thet can be done at one setting and 
leaving the drill in the last hole loose the clamps and 
wind the table back to the starting point, take the back- 
lash out of the screw, resei the job square with the table 
and clamp it, index and drill the remaining holes. 

My object in writing this is to point out that a miller 
with vertical and slide screws indexed is the ideal ma- 
chine to drill jig work quickly and accurately. 

L. 8S. CHARLES. 


Manchester, Eng. 


% 


The Importance of Instruc- 
tions with Orders 


To an article “Information with Orders for Work,” 
by C. H. Norton, which appeared in Vol. 38, page 788, I 
must give the credit for the settlement of a dispute and 
payment of a bill for work done by me. 

I am the proprietor of a general jobbing pattern shop. 
One of my customers, a large manufacturing company, lo- 
cated out of town, have their own pattern shop where they 
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construct their own patterns only. Very often this de- 
partment has more work that it can attend to, and when 
this occurs I am given the order for the patterns required. 

During the five years that I have been doing work for 
this company, I have never made a pattern that was a 
duplicate of any made by them in their own shop. A 
short time ago I made a new pattern that was to re- 
place an old one, destroyed; the old pattern made by 
them in their own shop and the new one made by me 
were both made from the same drawing. 

My pattern was delivered, a number of castings were 
made from it, and everything was satisfactory until I 
presented my bill. To this they objected, saying my price 
was more than twice the cost of making the old pattern 
in their own shop. This was a surprise to me for the 
reason that neither my work nor price had ever been 
questioned before. A visit to their shop, a talk with the 
foreman pattern maker and an examination of a cast- 
ing made from the old pattern quickly eunvinced me 
that there was something wrong. 

The pattern consisted of a flat plate with a ania of 
square perforations, and cross-ribbed on the bottom. The 
drawing as furnished me had rounded corners and fil- 
leted angles. These details on a pattern of this kind 
make the work tedious and expensive. When I spoke 
of these details to the company’s foreman pattern maker, 
he said, “I seldom make a pattern as the drawing calls 
for. Such details as fillets and rounds or straight ribs 
I pay little attention to; if the casting without all this 
extra work will answer all requirements, I leave them 
off the pattern. I have been with this company a long 
time and I know what they want; however, it’s up to 
you to fight it out in the office.” 

I went to the office and fought it out. After a hot 
dispute I convinced the perscn who was _ responsi- 
ble for the “order” that I did not receive proper in- 
structions with it, and to further convince him that I 
was right, I produced a copy of the AMERICAN MACHIN- 
Ist, with Mr. Norton’s article, which I happened to have 
mm my pocket at the time. 

Gero. A. ANDERSON. 

Detroit, Mich. 


& 


In a lecture on radium before the Society of Civil Engineers 
in Paris, M. Paw! Blesson, stated that according to some sta- 
tistics the quantity of salts of radium at present in the labor- 
atories was only from 6 to 7 grains. The chief holder of 
radium is Mme. Curie, who has from 2.6 to 3 grains, after her 
comes Sir Ernest Cassel. The Austrian Government has pro- 
hibited the exportation of radioactive ore, and France, which 
icads in the production and market of the mineral, is forced 
to bandle much poorer ore. Austria has produced less than 
one gram of radium annually in recent years. The price of a 
gram of hydrated radium bromide is about $80,000, which 
makes a gram of pure metallic radium worth about $160,000. 


One of the difficulties in the extension of electrical and 
technical chemistry is the shortage of platinum. Russia is 
practically the only country producing platinum; it is found 
in various localities of the Ural Mountains. Very small quan- 
tities have been found in Borneo, Brazil, Australia and Cali- 
fornia, but of the world’s total production of 13,250 Ib., more 
than 95 per cent. comes from Russia. Now extensive deposits 
of platinum have been discovered in Germany, in Westphalia, 
where iron, lead, copper and zinc mines abound. The plati- 
num is present in the form of an alloy, but in sufficient quan- 
tities to guarantee profitable extraction, and it seems pos- 
sible that under new methods of analysis deposits of platinum 
under workable conditions may be found in various other 
parts of the world. 
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Editorials 





New York Workmen’s Compen- 
sation Commission 


In the closing days of 1913, the New York State legis- 
lature passed what is probably the most comprehensive 
workmen’s compensation act now in force in this coun- 
try. 

In general, this act has been well received, although 
associations of employers have pointed out what they 
state to be three serious defects. These are: First, the 
limitation of the operation of the act to hazardous indus- 
tries, of which 42 classes are listed; second, the exclu- 
sion of the insurance department from the supervision of 
rates, reserves and the solvency of the State Fund; and 
third, the high schedules of compensation as compared 
with the average of American schedules in the 21 other 
states having compensation acts in force. 

The operation of the law will show the degree of seri- 
ousness of these alleged defects. 

But apart from these, there is one matter of vital im- 
portance. The act provides for a workmen’s compensa- 
tion commission of five members. The powers of this 
commission are so broad that it is of vital importance 
that only able, conscientious men with a suitable pre- 
vious training, are appointed to it. Governor Glynn now 
has under consideration the personnel of this commission. 

Returning to the classes of industries, the greater num- 
ber naturally deal with manufacturing, and at least five 
of them are directly or closely associated with machinery 
building, operation and repair. These are: Vessels and 
shipbuilding, and their operation and repair, groups 8 and 
9; iron, steel and metal foundries and rolling mills and 
specified articles of iron, steel or metal manufacture, 
group 21; stationary engines and boilers, operation and 
repair of, group 22; small metal articles, including 
nails, wire, tools, cutlery, buttons, bicycles, etc., manu- 
facture of, group 23; other metal or part metal products, 
including agricultural implements, wagons, automobiles, 
ete., manufacture of, group 24. Machinery building is 
one of the great industries of New York State and also 
of New York City. 

These facts are of sufficient importance to warrant 
the request of placing an able mechanical engineer upon 
this board, a man who has intimate knowledge of ma- 
chinery and machinery manufacturing, and manufactur- 
ing in general. 

The men thus far mentioned in the daily papers as 
being under careful consideration by Governor Glynn are: 
Ex-Governor Dix, Robert Downing, a real estate owner 
of New York City, and John Mitchell, an ex-labor leader. 

Associations of engineers and manufacturers should 
combine to urge upon Governor Glynn the, appointment 
of an able engineer to this commission. Will you not 
lend your aid in this matter? 

The spirit behind the workmen’s compensation move- 
ment in this country is one of fairness, fairness to both 
employers and employees. Unless this spirit inspires the 


acts of the members of the committee, the final results 
from New York’s compensation act will not be as happy 
as they deserve to be. We believe that this is not a small 
matter, but one of considerable importance. Engineers 
are being more and more selected as members of import- 
ant public bodies, and by experience and training no one 
is better able to judge of the hazards and results from 
the operation of machinery than the trained engineer. 


Es 
Shop Floors and Health 


While much attention is naturally being directed to 
shop surroundings in their relation to the efficiency of 
production, the conditions which surround shop employ- 
ees in relation to health likewise deserve careful attention. 
One of these items with considerable influence for or 

. against health is the shop ftoor. Its character, whether of 
wood, brick, or other material, and its condition, whether 
damp or dry, are all factors of concern to the man who 
must stand at his work throughout the day or night. 

Of special importance, also, to the question of health 
is cleanliness of the shop floor. It has been stated on 
good authority that spitting on floors spreads tuberculosis 
more than any other one cause. The need of cuspidors 
and frequent cleaning of the floors thus Lecomes not 
merely an item for the improvement of appearances, but 
a necessity from a standpoint of sanitation. 

Where the floor consists of the natural earth base, as is 
sometimes the case on first or ground floors, the import- 
ance of dry standing room becomes obvious. In some 
shops, such conditions have been met by the use of small 
standing boards, several feet in length, mounted on cross- 
supports, which in turn rest directly on the floor. Thus 
the workmen are provided with dry standing room in 
simple and convenient form. 

Furthermore, where wet processes are employed it is 
necessary to drain the floors so that the men are not re- 
quired to stand in water as it accumulates from the va- 
rious operations. Here, again, even where drainage is 
eared for, dry standing room in the form of small: wood 
platforms is the natural means for promoting comfort 
and conserving health. 

While perhaps not always possible, the removal of 
waste material, refuse of all kinds, and sweepings, should 
be accomplished outside of working hours, with a view to 
the avoidance of unecessary dust while work is in prog- 
ress, and the removal of such sweepings should be pez- 
formed daily in the best interests of health. These and 
other considerations related to shop floors, form a ¢ abject 
of marked interest among the various items include) un- 
der the general head of shop surroundings. The subject 
as a whole has been made the object of careful study, 
and in some cases definite rules have been formulated to 
govern the various situations which may arise in the juris- 
dictions of industrial commissions. 

As an illustration, a clause from the general orders on 
sanitation as outlined by the Industrial Commission of 
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Wisconsin, may be quoted. One order, among others, 
states that “Where practicable, dry standing room must 
be provided for employees,” and again “Where wet pro- 
cesses are used, the floors must be so drained that there 
is no measurable depth of water in which the operators 
must stand while working.” It is suggested, therefore, 
particularly at this season of the year, that due heed be 
given to a matter of this kind, however little it may seem 
related to the general production side of the plant. The 
small expense involved in furnishing dry standing room, 
or proper drainage, should be looked upon as health insur- 
ance, and will surely afford an indirect return by its ten- 
dency to prevent illness and by the added comfort made 
possible for those concerned. 
% 


The Shop Diamond 


In another column we publish an article on the wheel- 
truing diamond, which should interest a large number 
of our readers. It is a matter of common knowledge 
that, as the author points out, the purchase of a diamond 
is a gamble pure and simple; that in spite of the fact that 
great strides have been taken in the way of obtaining and 
utilizing data as to suitable wheels for the grinding of 
all sorts of materials, there is practically no information 
whatever on wheel-truing stones, accessible to the ordi- 
nary user. 

Practical shop men fully realize the unreliable char- 
acter of the average diamond purchased for wheel-truing 
purposes ; such a stone purchased at high price may last 
only a few days, possibly only a few hours, at the same 
time a cheaper stone may turn out to be much more dur- 
able in actual service, and even last for a number of 
years, assuming it is not lost in the meanwhile. But in 
spite of these great irregularities in the natural quali- 
ties of stones, apparently no systematic attempt has been 
made to develop any method by. which a purchaser can 
do better than make a mere guess at the working value 
of a diamond. 

Few people realize the cost of upkeep of the shop dia- 
mond in a plant doing commercial grinding on an exten- 
sive scale. Undoubtedly many readers will be surprised 
upon reading the statement that the cost of maintenance 
of diamonds alone in such a plant will average $3 per 
month per grinding-machine operator. 

The subject becomes one of growing importance with 
the rapid increase in the use of grinding machines. 
Machinery Building--The Basic 

Industry 


Industry is often defined as a branch of business em- 
ploying labor and capital. This may be improved by say- 
ing that industry is a branch of business employing labor, 
capital and machinery. When we accept this change, we 
at once say that machinery building is the basic indus- 
try, is the industry without which all other industries 
as we now know them would perish in a short time. 

Take any one of the common. things of everyday life 
and consider for a minute at how many points machinery 
enters in its preparation. The loaf of bread on your table 
is made possible in all its attractiveness, nutriment and 
at small cost, because of the machinery used in plowing 
the field where the wheat was raised, in harvesting, trans- 
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porting and handling it in the elevators, in conveying it 
to the flour mills, in grinding and preparing it for the 
market, in marking the wooden barrels or canvas bags 
in which the flour is shipped, in transporting it to your 
home, in supplying the utensils of all kinds with which 
jt is converted into dough, in producing the sugar, salt 
and yeast with which it is mixed, in manufacturing the 
range in which it is baked, in producing the gas or coal 
used for fuel, and in turning out the table and dishes and 
silverware which accompany it as it is placed before 
you at dinner. In all the steps in the preparation of that 
loaf from the unploughed field to your table, machinery 
has entered. , 

Or, if we turn to the pair of shoes upon your feet, we 
find the touch of machinery from the moment that the 
hide is stripped from the steer, through the tanning, 
currying and finishing processes which produce leather; 
its transportation to the shoe factory; in the manufacture 
of the nails, thread, glue, cement, canvas, hooks, eyelets 
and all other findings, and then in the multitude of 
machine operations that. go to produce a pair of finished 
shoes. 

In a similar fashion, you can trace the influence and 
use of machinery in everything that is manufactured and 
in many things which reach you for consumption, in what 
might be called a raw state. 

Imagine for a moment what would happen if machin- 
ery building and the repair of existing machinery should 
suddenly cease. How long would our railroads be able to 
handle trains? How long would our great cities have a 
supply of food? How long would you be able to buy 
bread, butter, sugar, coffee, and all of the other things 
which you consume daily? How long would factories be 


able to turn out shoes or hat makers make hats? How 
long would automobiles be seen on our streets? But it is 


needless to ask further questions. Our own imagination 
can lead us on and on, speculating what would happen 
to this or that in our daily lives if machinery should sud- 
denly cease to be. 

The machinist’s hand holds the comforts of the world. 


x 


The return of “Lloyd’s Registér of British and Foreign 
Shipping” for 1913, which only takes into account ves- 
sels of over 100 tons gross, shows that the world’s output 
has been 4,900,791 tons; of this the merchant tonnage 
amounted to 3,332,882 tons and the warship tonnage 
amounted to 676,909 tons. The merchant tonnage shows 
an increase of 431,000 tons over 1912. In the United King- 
dom, 21 vessels of over 10,000 tons were launched, the 
largest being the Cunard liner “Aquitania,” of 47,000 
tons, with two other liners of over 18,000 tons. Sixteen 
vessels were capable of a speed of 16 knots or over; seven 
vessels were launched which will be driven by turbine en- 
gines only. Three vessels were launched to be driven by 
internal-combustion engines, of which the largest is the 
“Arum,” of 3550 tons. The Glasgow district produced 
the most tonnage, both in merchant and warship con- 
struction. Outside of the United Kingdom vessels ag- 
gregating 1,806,262 tons were launched, among them the 
largest vessel of the year, in Germany, the “Vaterland,” 
of 56,000 tons. The United States produced 276,448 
tons, though this is less than in 1912, due to a decrease 
of tonnage launched on the Great Lakes. The warship 
tonnage of the country was 10,752 tons, in all 15 vessels. 
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Shop Equipment News 





Draw-in Chuck 


The illustration shows a draw-in chuck, manufactured 
by the Skinner Chuck Co., New Britain, Conn. 

This precision chuck is designed to take the place of 
a drawing-in spindle on an engine lathe, and is so ar- 
ranged that it can be used on millers, lathes, grinding 
machines and the like. It has an eccentric throw of 
14 in. off center, and is graduated on its face to read 
0.001 in. to each graduation, and will register accurately. 

It has an adjustment so that it is readily adjusted to 
run perfectly true. It is adapted for accurate work and 
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Precis1on Drawinc-In CHUCK 


small interchangeable parts, and can be used for eccen- 
tric work from 0 to 0.250 in.; after being used in this 
position it can be brought back to 0 and is true and ready 
for straight work. 

It makes a neat and practical boring tool for millers 
on jig and fixture work. It can be adjusted to run 
perfectly true by means of the eccentric cam and test 
bar. Work can be located by this chuck without the 
use of buttons. The spring collets can be furnished any 
size desired. 


Pipe Wrench 
The illustration shows the latest addition to the line 


of “perfect handle” hand tools made by the H. D. Smith 
Co., Plantsville, Conn. 

















Drop-Forcep Pree WRENCH 


It will be noted that the frame is of heavy construction 
and the jaws reinforced. The handle has a swell at the 
end, designed to secure the greatest leverage without 
danger of the hand slipping off. 

i 


Automatic 5-Way Tapping 
Machine 


The illustration shows a tapping machine, built by the 
Pottstown Machine Co., Pottstown, Penn., for tapping 
‘T’s, L’s, Y’s, crosses, and fittings of any angle, includ- 
ing crosses, and 'T’s with side outlet, and hand-rail fit- 
tings. The plate which carries the tapping heads is T- 
slotted so that the heads can be moved to any angle in 
relation to the vise which holds the fitting. 

Four spindles are thus mounted on the plate and a 
fifth tapping spindle projects through the center of it. 

’ 
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5-Way Frrrine Tapper 


The spindles are fed in and out by means of interchange- 
able lead screws and any or all of the spindles can 
be used for either right- or left-hand tapping. The 
machine is built in a variety of sizes. 

we 


Cold-Saw Cutting-Off Machine 


The cold-saw cutting-off machine shown carries a saw 
blade 60 in. diameter, and has a capacity for sawing 
round and square bars up to 20 in. diameter. The 
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feed and speed variations are such that the machine 
can be used for sawing at an advance of 6 in. per min. 

The drive is through a main shaft, phosphor-bronze 
wormwheel and crucible-steel worm, running in oil. The 
spindle extends the entire width of the carriage, and the 
saw blade is bolted directly against the driving gear, de- 
signed to secure rigidity and avoid torsional strains be- 
tween the driving gear and saw blade. The feed is ob- 
tained from a geared friction plate, controlled by an au- 
tomatic locknut lever, by which any change in cutting 














A Cotp-Saw CuTrTinc-orr MACHINE 


speed can be made while the machine is in operation. 
The saw carriage also has quick return, controlled by the 
same lever. An automatic stop for controlling the travel 
of the carriage is provided. 

Compressed-air or screw clamps are furnished with the 
machine, depending upon requirements, and for the rapid 
handling of stock, where multiple cuts are to be made, the 
machine is equipped with a stock-feed attachment. 

The machine is belt driven by a 35-hp. motor, and 
weighs about 50,000 lb. It is a recent product of the 
Epsen-Lucas Machine Works, Philadelphia, Penn. 

w 


A Nut Lock 


The illustration shows a nut lock manufactured by 
Harvey J. Hipple, 121 Charlotte St., Lancaster, Penn. 
It consists of a soft wire formed in the shape of a 
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Nut Lock 

ring with a leg extending vertically. The ring goes 
between the nut and its seat. The leg lies in a groove in 
the body of the bolt, the nut passes over it and the end 
of the leg is bent into the castellations. 
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Sprue Cutter 


The frame of this sprue cutter is made of semi-steel. 
The table is of cast steel and a 4%4-in. forged-steel screw 
used for elevating it also takes up the thrust. 

The crosshead works in finished grooves in the frame, 
with the lower end arranged to take the upward thrust 
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of the top knife. The knives operate at 30 strokes per 
min., and the flywheel, 36 in. diameter, 614-in. face, 
makes 225 r.p.m. The bull gear and pinion are guarded 
and all moving parts on the front of the machine are 
covered. 

The marketing of this machine is in the hands of the 
Vulcan Engineering Sales Co., Chicago, Tl. 
& 


Shop Steel Truck 


The shop steel truck shown requires little explanation. 
It was designed especially for use in plants manufactur- 





=a Tah z 5 a 4 
f - J . os ask . * ¥ 
“ ss oy, . <a ll 2 ——) ee : . 
rs * a : ay 
: “ 4 iis ad i 














Suop Street Truck 











March 12, 1914 


ing small machined parts, and when loaded with 1000 
lb., can be conveniently handled by one man. 

The top edges and corners are rounded to save the work- 
men’s hands and the center wheels are made larger than 
those on the ends to secure easy starting and steering. 
The truck is made by Bommer Bros., 270 Willoughby 
Ave., Brooklyn, N. Y. 

& 


Balance Indicator 


The balance indicator shown is based on the principle 
that a perfectly balanced rotating disk, loosely sup- 
ported upon its axis is free to move in any direction al- 
though its axis may be unsteady. The instrument is 
applied momentarily to the end of the shaft of the ma- 

















BALANCE INDICATOR 


chine to be balanced, and if unbalanced the shaft pro- 
ceeds in a circuitous path while the balance disk seeks its 
own course and revolves perfectly steadily. The disk car- 
ries.with it a small pointer, which, when revolving points 
to the heavy portion, and while it is yet revolving, the 
knob on the end of handle is pressed inwardly, which en- 
gages and holds the pointer in such position until the ma- 
chine is brought to a standstill. Then by observing the 
direction of the pointer the heavy and light portions of 
the revolving mass can be instantly determined. This 
device is a recent development of Emery Johnson, New- 
berg, Oregon. 


* 
Bolt and Pipe Threader 


The machine illustrated is built in four sizes. The 
smallest size will thread bolts from 14 to 1 in. and the 
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largest, from 14 to 2 in. A 3-speed cone and back gears 
provide six speeds. 

The chaser blocks are readily changed and adjusted, 
and are so arranged that the cutting angle of the chaser 
can be adjusted to suit the pitches of the various chasers. 
By the use of left-hand holders the same chasers can be 
used to cut left-hand threads. The chasers are of the 
flat serrated type and are furnished in either carbon 
or high-speed steel. 

This machine is a recent product of the Victor Tool 
Co., Waynesboro, Penn. 


-? 


Split Friction Clutch 


In the friction clutch shown all of the parts are split 
so that the clutch can be installed without taking the 
shaft down. 

The working mechanism of the clutch is entirely en- 
closed, and the safety feature is further enhanced by hav- 
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Sarety Fricrion CiLutcH 

ing all the screw heads and nuts flush with the surface. 
The cams and links are made of steel with the working 
points hardened. 

The clutch is designed for both high and low speeds 
and special bushings are furnished for the respective con- 
ditions. 

This clutch is the latest addition to the line made by 
the Carl G. Westlund Co., Worcester, Mass., and is made 
in a variety of sizes. 

R 


Electrical Conduit Bushing 

The design of electrical conduit bushing shown, made 
by the Rockwood Sprinkler Company, Worcester, Mass., 
is drawn up in a press from heavy sheet steel of a 
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thickness equal to that of the malleable iron castings, 
hitherto used for this purpose. 

It is uniform and smooth at the bead right up to which 
the thread runs full size. The six longitudinal slots 
crossing the surface of the thread take care of any little 
particles of dirt in the bushing, or the presence of japan 
on the threaded end of the conduit as the bushing is 
screwed up to place. This permits a bushing to be 
screwed tightly into position against the face of the 
wall-box. The longitudinal slots also facilitate the un- 
screwing of the bushing when corrosion has taken place, 
as a little kerosene will quickly find its way through all 
the threads. 

Spring-Top Oil Cup 

The illustration shows a spring-top oil cup manufac- 
tured by the Penn Pressed Metal Co., Camden, N. J. 
This oil cup is formed up from sheet brass. The cap 
is provided with three pro- 
jecting lugs. Normally the 
cup is closed by means of a 
light spring. The openings 
in the top are readily uncov- 
ered by bringing the tip of 
the oil-can spout in contact 


with any one of the three 
lugs. When the oil can is re- 


moved the spring closes the 
cup. 





Cutting-Off 
Machine 





23 





Se The cutting-off machine 
SSF shown has a_ capacity for 
<= Z round or square stock up to 
S= 11% in. diameter. It is driven 


by worm-gear and has ball 
thrust on the ends of the 
drive shaft and feed screw. The feed is started by throw- 
ing in a positive-drive clutch, and has automatic release. 
The feeds range from 4 to 3% in. per min., and are ob- 
tained by change gears. 

The slide carrying the saw spindle is provided with a 
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tapering gib to permit adjustment for wear. The large 
end of the spindle is made tapering and runs in heavy 
adjustable bearings. This machine represents the latest 
product of the Matson Machine Co., Concord, N. H. 

* 


Drilling and Boring Machine 


The drilling and boring machine shown can be used as 
a post drilling machine or horizontally. 

The spindle is 24% in. diameter through the driving 
worm, and approximately 4 in. outside diameter at the 
front end. The enlarged end is fitted with a Morse taper 
with drift and retaining key slots. The maximum length 
of feed to the spindle is 17 in. The feed has three 
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DRILLING AND BoRING MACHINE 


belt changes, and in addition hand, slow and fast adjust- 
ment of the spindle sleeve are available. The distance 
from the center of spindle to the face is 14 in.; the base 
is 461% in. long and 17 in. wide, finished on the bottom 
and on both sides to facilitate setting. The machine is 
adaptable for countershaft or variable-speed motor drive 
and is a recent development of the Newton Machine Tool 
Works, Philadelphia, Penn. 
* 
Horizontal Facing, Boring, 
Milling and Drilling 
Machine 


The illustration shows a machine manufactured in five 
sizes by G. Richards & Co., Ltd., Broadheath, near Man- 
chester, England. 
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The facing head has 32 speeds obtainable through gear 
boxes. Eight gradations of automatic feeds are provided 
for the head and for the table both horizontally and trans- 
versely from 100 to 8 per in. Rapid power traverse is 
also available. All feeds and traverses operate in either 
direction. 

The lower table is rectangular and the upper table is 
square. The upper table revolves on a pivot which has a 
slight vertical movement controlled by a lever in front, 
this permits the table to be readily turned even when 
heavily loaded with work. Stops are provided for setting 
the table square. 

Universal Test Indicator 


It will be noted that the test indicator shown is 
equipped with a ball-joint tool-post shank. It multiplies 
100 times by means of a lever and steep spiral. 

The dial is graduated 
to thousandths and _ the 
graduations are _ spaced 
sufficiently to enable 
ready estimate of half and 
quarter thousandths. The 
contact lever is hardened 
and has a hardened taper 
head stud for a bearing, 
adjustable for wear. It 
has a small taper hole 
of 3 deg. included angle 
through the contact ball 
to which contact ends of 
special shape can _ be 
quickly fitted to meet the 
requirements of excep- 
tional conditions. It is 
readily converted into a 
surface gage by means of 
the surface-gage clamp 
shown. 

All parts except the body of the tool are hardened and 
the instrument weighs complete but 144 oz. 

The instrument is fully universal and represents a 

















UNIVERSAL TEST 
INDICATOR 


recent development of H. A. Lowe, 1374 E. 88 St., 
Cleveland, Ohio. 
* 
oo oo oO 
Cincinnati Metal Trades 

The annual meeting of the Cincinnati branch of the Na- 
tional Metal Trades Association was held on Thursday even- 
ing, Mar. 5, at the Gibson Hotel.: It was one of the most 
elaborate gatherings ever held by the branch, with a large 
attendance of members and a number of invited guests. The 


A. Layman, president of the National Metal 
Trades Association; W. H. Barr, president, National Founders’ 
Association; F. C. Caldwell, Chicago, Ill.; Charles E. Hildreth, 
general manager, National Machine Tool Builders’ Association. 
Murray Shipley was elected president for the coming year and 
A. H. Teuchter was reélected treasurer. The other officers 
are J. B. Doan, vice-president, and M. E. Lyons, secretary. 


speakers were W. 





PERSONALS 











European manager of the Niles- 
is now in 


William Sloane Accles, 
Bement-Pond Co., with headquarters in London, 
this country for a brief stay. 

H. G. Voight, assistant superintendent of the Russell & 
Erwin Co., New Britain, Conn., has resigned in order to de- 


vote his entire attention to other interests in the hardware 
line. 
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G. B. Pickop, formerly superintendent of the Universal 
Screw Machine Co., Hartford, Conn., has accepted the position 
of general superintendent with the Sargent Manufacturing 
Co., New Haven, Conn. 





OBITUARY 








Edwin M. Hall, treasurer of the Jefferson Union Co., Lex- 
ington, Mass., died on Feb. 11. 

Caleb Colvin, founder of the Caleb Colvin Foundry, which 
later became the L. W. Pond Machine and Foundry Co., 
Worcester, Mass., died on Feb. 16, aged 85 years. 

Dr. Edwin J. Houston, who with Elihu Thomson, invented 
the Thomson-Houston electric system, and a prolific writer 
on scientific subjects, died in Philadelphia, Penn., on Mar. 1. 





Current Prices of Shop Ma- 
terials and Supplies 











A feature of the present situation in the steel market is 
the prospect of a lively export business. The Peking & Kal- 
gan R.R. has onmeres 8500 tons of rails from the United States 
Steel Products Export Co. Inquiries are also coming in from 
Cuba, Brazil and Argentina. 

The Reading has placed an order with the Cumbria Steel 
Co. for 1000 steel hopper cars and the Buffalo, Rochester & 
Pittsburgh is expected to order an equal number. Reports 
eae Pittsburgh state that the Standard Oil Co. has closed its 
season's contracts for steel pipe; the amount is estimated at 
300,000 tons. 

It is generally understood that the Third Avenue R.R., 
New York, has placed an order for 1500 tons of girder rails. 

The following quotations for pig iron applied at the points 
and time indicated: 


March 7, Feb. 7, March 8, 
1914 1914 1913 
No. 2 So. Foundry, Bemingbos $11.00 $10.75 $13.25 
No. 2X No. Foundry N Jew York 14.50 13.50 17.75 
No. 2 No. Foundry, C ‘hieago ‘ 14.25 15.40 17.75 
Bessemer, Pittsburgh 14.90 15.40 18.15 
Basic, Pittsburgh 14.15 13.95 17.15 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Cents per pound— — 


No. 28 Black 2.70 2.60 3.10 
No. 26 Black 2.60 2.50 3.00 
Nos. 22 and 24 Black 2.55 2.45 2.75 
Nos. 18 and 20 Black 2.50 2.40 2.70 
No. 16 Black 2.45 2.35 2.65 
No. 14 Black 2.35 2.25 2.55 
No. 12 Black 2.30 2.20 2.50 
No. 28 Galvanized 3.70 3.60 4.20 
No. 26 Galvanized 3.40 3.30 3.00 
No. 24 Galvanized 3.25 3.15 3 75 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Cents per pound—— - 
Steel angles base . 1.95 1.95 2.25 
Steel T’s base 2.10 2.10 2.30 
Machinery steel (bessemer) ...... 1.90 1.80 2.05 


MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 


Cents per pound———_ 


Copper, electrolytic 14.50 14.25 16.87) 
Tin 38.00 40.10 47.50 
Lead 4.00 4.65 4.30 
Spelter 5.35 5.60 6.75 
Copper sheets, base 21.00 22.00 24.00 
Copper wire (carload lots) 15.50 18.00 19.00 
Brass rods, base 14.25 15.75 18.25 
Brass pipe, base 19.00 20.00 22.00 
Brass sheets 14.50 15.75 18.25 
Solder } and 4 25.00 25.25 |; $2.00 
COLD-ROLLED STEEL in rounds, squares, hexagons and 


flats can be had at a discount of 55% from list. At this dis- 


count the net pric es per pound are as follows: Rounds, %@ 
%-in., 4.5c.; # @ji-in., 3.83c.; %@%-in., 3.15c.; t% @ ij -in., 

70c.. Squares, \ @ i, -in., 5.4c.; %@i-in., 4.5c.; % @3-in., 
3.60c. Hexagons, @ hi- in., 4.5¢. @ %-in., 3.6c. 


Now York in lots of a few bundles 


STANDARD PIPE in 
black and 68% discount for the 


sells at 78% discount for the 


galvanized. The net prices per foot are as follows: 
Prices in Cents per Foot 
Black Galvanized Black Galvanized 
j-in 2.55 3.7 1}- in : 0 8.8 
l-in 3.75 5.5 2-in. 1 11.8 
1}-in 5.1 7.4 


COLD-DRAWN STEEL SHAFTING from store, New York. 
sells at 52 to 55% discount from list. At the discount of 
55% the net prices per foot are as follows: %\%-in., 4.1c.; 1-in., 
6.6c.; 1%-in., 10.4¢.; 1%-in., 13c.; . -in., 13.5c.; 1% - in., 15.8c.; 
1%-in., 18. 4c. 1%-in., 2ic.: 2 in., 4c. 

OLD METALS in New York are bought by dealers at the 
following quotations in cénts per pound: Copper. heavy, 13c., 

heavy 


copper, light, 11.50c., heavy brass, 8.25c., light brass, 7c., 
machine composition, 11.25c. 
LARD OI Quotations for lard oil per gal. in bbl. lots are 
oe follows. Prime, 94c., Extra No. 1—59c., No. 1*55c., No. 2— 
c. 
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New and Enlarged Shops 





METAL WORKING 


NEW ENGLAND STATES 


The United Shoe Machinery Co., 17 Lincoln St., Boston, 
Mass., will build a three-story brick and limestone factory, 
to cost $30,000. 

The Fall River Water-Works, Fall River, Mass,, is finish- 
ing the building of a new machine shop. John W. Moran, 
master mechanic and chief engineer, announces that $1500 has 
been Gpevepened for the purchase of the following machines 
and other tools: 2 ft. 6 in. radial drill, 24-in. geared shaper, 
two stone dry grinders, an 18-in. arbor press. 

Fire, Feb. 25, destroyed the Somerville Stove & Furnace Co., 
Medford, Mass. Loss, $3500. 

The Brown-Talbot Co., Oakland & Balcomb Sts., Salem, 
Mass., manufacturing machinery, has almost finished the 
building of a new plant, to replace the one destroyed by fire 
last fall. 

The Bylund Foundry Co., Bridgeport, Conn., has completed 
plans for the building of a shop, 94x182 ft. 

Fire, Feb. 26, destroyed the plant of the Wilbur S. Steele 
Furnace Co., 156 Woodland Ave., Hartford, Conn. Loss, $5000. 

The Union Mfg. Co., New Britain, Conn., manufacturer of 
cutlery and hardware, will build a two-story addition to its 
plant, 62x120 ft. 

The Corbin Screw Division, of the American Hardware 
Corporation, New Britain, Conn., is moving the factory equip- 
ment of the Universal Screw Machine Co., Hartford, Conn., 
to its new shop in High St. This material was bought some 
time ago. 

Landers, Frary & Clark, New Britain, Conn., manufacturers 
of hardware specialties, have asked for bids for the building 
of an eight-story addition to their shops, 62x120 ft. 

Peter Lochman, New York, N. Y., has bought land on Rail- 
road Ave., New Canaan, Conn., on which he will build a garage, 
47x100 ft. 

Bell Bros., Stamford, Conn., 
Bell St., 50x200 ft. 

The Waterbury Battery Co., Waterbury, Conn., will build 
a garage in State St., 60x145 ft. Charles B. Schoenmehl is 
secy. and treas. 


will erect a new garage on 


MIDDLE ATLANTIC STATES 


J. J. Cozine, 759 Lincoln Pl., Brooklyn, N. Y., will build a 
two-story garage, to cost $10,000. 

The American Radiator Co., Elmwood Ave. and New York 
Central R.R., Buffalo, N. Y., will erect a brick foundry and 
cupola, 79x126 ft., to cost $25,000. Stanley De Long is mer. 

The Benedict Mfg. Co., Syracuse, N. Y., silversmith, is pre- 
paring to build an addition to its plant. 

The Monroe Dairy Supply Co., Sussex, N. J., manufacturing 
milk pasteurizers, retarders, holders, etc., is building an addi- 
tion to its knife department. 

William F. Mosser & Son, Allentown, Penn., 
a foundry and machine shop as an addition to its plant. 
cost will be $20,000. 

The Buffalo, Rochester & Pittsburgh Ry. Co. will enlarge 
its machine shop in Du Bois, Penn. 

The International Boiler Works Co., 
Penn., will build an addition to its plant. 

The T. A. Harris Co., 147 West Thompson St., Philadelphia, 
Penn., will erect a two-story boiler shop, 50x72 ft. 


The Pittsburgh, Shawmut & Northern R.R. will increase the 
capacity of its shops at St. Marys, Penn. 


The Baltimore & Ohio R.R. will build a roundhouse at 
Somerset, Penn. 


On Feb. 26. fire destroyed the plant of the Home Ice Co., 
Washington, D. C. Loss, $100,000. 


James E. McGee, Washington, D. C., will build a two-story 
garage, 42x167 ft., at 1531 M. St., N. W. 


SOUTHERN STATES 


Fire, Feb. 26. destroyed the plant of the Southern Wheel 
Co. Hemphill and Bishop Sts., Atlanta, Ga. 


Tt is reported that M. Lisberger,. of the Somerville Iron 
Works, will erect a plant at either Anniston or Birmingham, 
Ala., to have a daily output of about 100 tons. The company 
manufactures soil pipe and fittings. 


Fire, Feb. 25, destroyed the car 
Alabama Ry. Co., Montgomery, Ala. Loss, $30,000. 


The Woodward Iron Co., Woodward, Ala.. has awarded a 
contract for the erection of a steel washer of 3000 tons daily 
capacity. The cost is estimated at $100,000. 


MIDDLE WEST 


The Automobile Equipment Co., 215 East Fourth St., Cin- 
cinnati, Ohio, announces thet it is in the market for equip- 
ment for its garage and machine shop. 


is building 
The 


East Stroudsburg, 


shops of the Western & 


On Mar. 2, fire destroyed the garage of the Hudson Motor 
Car Co., 6504 Enclid Ave., Cleveland, Ohio. 


Cleveland, Ohio, will 
build a garage for motor trucks, 75x575 ft., to accOmmodate 
200 trucks, on Carnegie Ave. 


The Cleveland Pressed Steel Co., Cleveland, Ont, recently 


Howard Latimer and J. P. Gager, 


incorporated, will establish a factory for the manufacture of 


metal products. . 

R. Yasinowsky, 2505 East 35th St., Cleveland, Ohio, will 
build a two-story structure, 48x60 ft., to be — ed for re- 
pairing steel and wooden barrels for the Standard Oil Co. 


F. C. Holden and H. W. Osborne have leased 5000 sq.ft. of 
floor area at 2167 East Ninth St., Cleveland, Ohio, to be 
oueees as a service station and repair shop for Chase 
trucks. 

The Webb-Baxter Mfg. Co., Anderson, Ind., is enlarging 
the capacity of its shops. The company manufactures plan- 
ing eran, vacuum cleaners and a patent fence-measuring 
machine. 


Pelton & Crane, Harper St., Detroit. Mich., will build a 
three-story machine shop, costing $7000. 


The American Can Co., 104 South Michigan Ave., Chicago, 
Ill., has awarded the contract for a three-story factory, 184x 
282 ft., to cost $275,000. 


The American Brake Shoe & Foundry Co., 332 South Mich- 
igan_Ave., Chicago, Iil., has leased a site at Ogden and Kend- 
zie Sts., on which it will erect several one-story structures. 


The Wisconsin Steel Co., Torrance Ave. and 106th St., Chi- 
cago, ll. will build an addition to its plant costing about 


WEST OF THE MISSISSIPPI 


On Feb. 25, fire destroyed the machine shed of Woods, 
Schneider & Herald, Cresco, Iowa. Loss, $50,000. 


The Crown Iron Works, Tyler St. and 13th Ave., Minne- 
apolis, Minn., is planning to enlarge its plant. 


The Atchison, Topeka & Santa Fé Ry. Co. will build a car- 
repair shop at Newton, Kan. The company will also install 
new machinery in its res we and rail mill. The estimated 
cost is $11,000. C. F. W. Felt, Chicago, Il. is ch. engr. 


The Typewriter Colewating Attachment Co., Bank of Com- 
merce Bldg., St. Louis, Mo., has had plans prepared for the 
equipment of a plant to manufacture a patented device. S. G. 
Sutherland is interested. 


The Missouri & North Arkansas Ry. will build shops and 
a four-stall roundhouse at Helena, Ark. W. O. Galbreath, Har- 
rison, Ark., is engr.-in-charge. 


The Stopple Mfg. Co., Dallas, Tex., recently organized with 
a capital of $50,000, will erect a plant for the monutactuse of 
ageseeeres implements. S. B. Butler is one of the incorpor- 


It is reported that J. N. Willys, pres. of the Willys-Over- 
land Automobile Co., will erect a plant at El Paso, Tex., for 
the manufacture of automobiles. 


The San Angele Foundry & Machine Co., San Antonio, Tex., 
will increase the capacity of its plant. 


WESTERN STATES 


J. L. Brooks, Bisbee, Ariz., has had plans prepared for the 
erection of a garage and machine shop. 


The Foss Ore Reduction Co., San Francisco, Calif., will erect 
a 500-ton concentrating plant at Mayer, Ariz. 


The International Smelting & Refining Co. have awarded a 
contract for the erection of a smelting plant at Miami, Ariz. 
The cost is estimated at $2,500,000. 


The Colfax Iron Works, Colfax, Wash., recently organized 
with a capital of $22,000, will take over the plant of the Carley 
Bros. Co., manufacturing roller-feed mills. The plant will be 
enlarged, and new machinery installed. 


The Columbia County Auto Club has awarded a contract 
for the erection of a two-story garage at St. Helens, Ore., to 
cost $20,000. 

Frank E. Hartigan, Story Bldg., Los Angeles, Calif., has 
completed plans for the erection of a garage and machine 
shop at Pico and Bond Sts. for William M. Swanson. The 
building will be 118x120 ft., and is estimated to cost $20,000. 

The Union Tank Line Co. is erecting a plant at Ri 
Calif., for the manufacture of steel tank eare. one. 

Warner M. Bateman, San Diego, Calif., plans to erect a 
garage and machine shop at Broadway and 16th St. The 
building will be 50x150 ft., and is estimated to cost $18,000. 
D. H. Holmes, Timken Bldg., is the arch. 4 

Richard S. McCreery plans to erect a one-story concret 
plumbing shop on Stevenson St., San Francisco, Calif. The 
cost is estimated at $5000. 


CANADA 
The R. F. Simmons Co., Attleboro, Mass., manufacturing 
jewelers, plan, it is reported, to erect a factory in Canada. 
The Dominion Gas Tractor Co., Alliston, Ont., i 
plans prepared for a new $50,000 factory. pe 
Fire, Feb. 25, damaged plant of the Domini 
London, Ont. Loss, $5000. a er Os. 
The Northern Bolt & Screw Co., 17th St. East, Owen Sound 
Ont., is having plans prepared for extensions to its factory. 
Fire, Feb. 26. destroyed plent of the Inde 
Co., Toronto, Ont. Loss, $250,000 pencemt Cieek 
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Some Milling Operations on Print- 
ing Presses 


By Ropert MAwson 


SY NOPSIS—A quick-acting milling fixture which locates 
from the boss of the casting, giving accurate results; a 
form of milling-cutter head in which the cutters are 
easily changed, or ground, and yet are strong enough in 
operation to take a heavy cut without chattering; oil- 
groove cutting fixiures, which enable various angles or 
shapes to be machined by only a slight alteration in the 
attachment; planing newspaper-press side frames, four 
at once, with two tools in operation. 
® 

Some of the milling operations performed at the plant 

of R. Hoe & Co. are distinctly worthy of notice. Fig. 1 


Fig. 2 shows the operation of milling the cylinder boxes. 


The fixture holds two castings to be milled, which 
rest against a finished center-locating piece A. The 


screws B, two on each end of the fixture, force back and 
hold the castings against the piece A. The screws C force 
down the boxes against the steel plugs )), which are set 
into the base of the fixture. The cutter heads used were 
also mace at the Hoe plant, and have a cast-iron body in 
which are placed the steel cutters which are held in "place 
by bolts as shown. This style of cutter is giving ‘good 
satisfaction ; it is easily ground and new cuiters can be 


readily put in when required. It will take a liberal cut if 








Fie. 1. Minitrnac Way-Suarr BRACKET 








Minttine CyLinper Boxes 











EE 


Fie. 3. Mitiinc RoLier Sockets 


shows the operation of milling the base for the way-shaft 
bracket. The casting is located on the fixture by one end 
of the boss locating in a fixed cup bushing A. The op- 
posite end of the boss is then located by a cup bushing 
EB, which is screwed against the casting by means of the 
handwheel C. The lower end of the base rests against a 
stop-screw and the clamp D, when tightened down holds 
the casting secure. This method insures the surfaces 
milled beins the same distance from the center of the 
boss, so that when the hole is bored it will also be central. 








a 


Fie. 4. Sme Mitiurne Roiier Sockets 


desired and also leaves a smooth surface when taking a 
finishing cut. 


MILLING Roitier Sockets 


The operation of milling the bearing side of the roller 
sockets is shown in Fig. 3. The castings are located in the 
fixture by resting against the pins at A, and on pins 
under the upper part of the castings. The straps B are 
tightened against the castings, thus holding them securely 
during the milling operation. The form cutter C per- 
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forms the milling operation, machining the concave sur- 
face for the bearing, and the sides in one cut. Two fix- 
tures are carried on the machine table at once, thus en- 
abling four castings to be machined in one operation. 
Fig. 4 shows the operation of side-milling the roller 
scckets. The castings are located by resting them on the 
surfaces machined in the previous operation. They are 
held in the fixture by means of the straps A on the top 
and the straps B on the ends. The cutters are set at the 
correct distance apart, with the table carrying the fixtures 
and sockets between them. Four castings are machined 
in one operation. It will be noticed that the screws for 
holding the clamps are all made with quick-acting handles, 
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and the spiral form is obtained. Some of the bands made 
by this operation are shown on the table at L. 

Fig. 7 shows the cutting of oil grooves in half bearings. 
These are located by fitting over a plug A at each end. The 
fixture B is then screwed against the bearing, holding it 
securely. The spindle C, which is part of the fixture, is 
fastened into the index-head collet as shown. At the 
rear of the index head on the other end of the collet is 
mounted a gear D, which is connected by means of in- 
termediate gears Z to the gear F. This gear F is fastened 
to the longitudinal feed screw of the table. The ratio of 
the gear train D, EF and F to the table travel is such that 
the spindle C turns through approximately 170 deg., while 








Fie. 5. Mriiirse Cytrnper-SHart Boxes 





Fie. 6. 





MAKING PaperR-FormMerR Bar BANnpDs 




















Fira. 7. 


so that the time lost in assembling parts to be machined, 
or taking them out of the fixtures after being machined, 
is cut down to the lowest margin. 

Fig. 5 shows the milling of cylinder-shaft boxes. The 
castings, eight at once, are placed in line on the machine 
table and held down by a long steel bar A, which reaches 
across the bottom of them and is held by the straps B 
at each end. A gang set of cutters C performs the ma- 
chining operation, the faces, and a recess to suit the caps, 
being machined at once. One of the finish-milled castings 
is shown at D). 


MAKING PAaper-ForMER Bar BANDs 


The method of making the bar’ bands is shown in Fig. 6. 
These bands are made of steel tubing cut to length. A 
length is forced on to the arbor A, and the machine table 
set at the same angle with the cutter at which it is desired 
that the spiral shall be cut. One end of the arbor is placed 
on the center B and the other on the index-head center. 
With the cutter D revolving the arbor is turned by means 
of the index head against the cutter, the table travels 


Curtrine Ort Grooves In HALF BEARINGS 


Fie. 8. Currine O1L Groove IN ROLLER SOCKETS 


the table is carrying the bearing its length. This will be 
seen by referring to the bearing G, which has been cut. 
The table is fed in the two directions of left and right for 
cutting the opposed grooves. The cutter H is made 
from round tool steel with the end ground off flat, the 
cutting edge being made with its point slightly rounded. 


O1rL-Groove CuTtine ATTACHMENT 


The method of cutting the oil groove in roller sockets’ 
is shown in Fig. 8. The casting A is held between the 
jaws of a miller vise B, which is fastened onto the machine 
table. The fixture C, which is also fastened on the miller 
table, has a cam-shaped piece fitted in the slot D. The 
bar # is made with a roller F, which travels over the cam, 
as shown. At the opposite end of this bar £ is fitted a 
small inserted cutting tool, of the shape it is desired to cut 
the groove. As the table travels it carries the roller over 
the cam and as the bar turns on the center arbor G, the 
opposite shape is machined, by means of the tool, in the 
sasting held in the vise. For instance, if the cam sur- 
face is made convex a concave surface or groove would be 
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machined in the bored hole of the roller socket. It can 
easily be seen that any shape of parallel groove can be 
machined by this method, the only separate piece being 
a cam (of the opposite contour) to suit the shape desired. 

Fig. 9 shows the operation of milling the slots in the 
end of the former bars. The bars which have been cut to 
the correct length are held in the fixture A ; this is made 
of two separate castings, which may be fastened on the 
machine table to suit different lengths of bars to be milled. 
The fixture blocks are made with one side B machined to 
a slight bevel. The block C is also made with the side 
nearest to the bars bevel. 














Mii. tne Stots in Former Bars 


Fie. 9. 
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Sterilizing Cutting Oil to Safe- 
guard Lives and Health of 
Workmen 
By C. A. TUPPER 


During the past 18 years or more I have been con- 
nected with a number of concerns operating large machine 
shops, and for a brief period, while dissatisfied with the 
opportunities apparently offered by the metal-working in- 
dustries, was led to take a position as inspector and claim- 
adjuster for an employers’ liability company. Hence, the 
subject of accidents and injuries to shop operatives has 
always been of interest, and this still finds an outlet in 
observation of the improved methods that have gradually 
been developed for safeguarding the lives and health of 
employees. 

Among these methods one of the most important has just 
begun to come into use. It originated in the reclama- 
tion of cutting oil as an economical proposition, but its 
scope has been widened by the sterilization of the oil be- 
fore it is used over again. 

In handling accident cases it was formerly, and prob- 
ably still is, the common experience that trivial injuries 
, 














Fig. 10. PLAnine Sipe Frames 

After the bars have been placed into the fixture blocks, 
the small blocks C are tightened down. As the bevel sur- 
face of C comes in contact with the bars it tends to crowd 
them over against the bevel surfaces of A. This action 
holds them down securely, enabling a liberal cut to be 
taken. After the end grooves have been machined, the 
bars have a groove milled on their upper surface before 
being removed from the fixture. 


PLANING A NEWSPAPER FRAME 


Fig. 10 shows the operation of planing newspaper-press 
side frames. The planer holds four castings at once and 
these are fastened down with straps and suitably sup- 
ported so that a liberal cut may be taken. When ma- 
chining them, both heads A are in operation on the cast- 
ings. 

The planing of one of the large web side frames is shown 
in Fig. 11. The casting is supported on blocks, so that 
the cutter may machine the surfaces on the sides of the 
frame without coming in contact with the table. Straps 
are placed in various positions on the casting to hold it 
securely during the operation. The two heads A have 


tools in operation at the same time, as shown. This oper- 
ation is performed on one of the special low cross-rail 
Woodward & Powell planers. 





Fie. 11. PLantne A Wes Sipe FRAME 

frequently resulted in the heaviest losses to employers or 
to the insurance companies, by death, amputation or pro- 
tracted illness, owing to the fact that blood-poisoning set 
in. The reasons for this we ascribed to various causes— 
almost any, in fact, but the true one; yet looking back 
over the cases that came under my observation, I can 
recall that most of them developed when men operating 
machine tools sustained cuts, or abrasions, on their arms 
or fingers and, after wrapping a rag around them, kept 
on working. In the light of recent developments it now 
seems practically certain that this blood-poisoning was 
caused by germs in the cutting oil, with which the hands 
and arms of the men came in contact. A great deal of 
this oil was in filthy condition, from the scrapings, float- 
ing dust, dirt and careless spitting of the men, literally 
forming a “culture” for all kinds of germs. How much 
of the current illness was due to this cause, and how far 
contagious diseases were transmitted, can only be a matter 
of speculation; but these were not ordinarily made a 
basis for damage claims. Cases of bleod poisoning, on 
the contrary, came within the employers’ liability, as 
growing out of injuries sustained in service; and ‘some 
defect in the apparatus operated or absence of suitable 
protection could always be alleged as a basis for suit 
where settlement was not effected. 
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Had we known then of the cause to which such cases 
could be most directly traced, it would have meant a sav- 
ing of many thousands of dollars and of the lives or 
health of numerous employees. 

[he same conditions, however, obtain today and a 
remedy for them ought, wherever possible, to be provided. 
The simplest and most obvious is the frequent renewal 
of the oil and its sterilization. 

DrEvICES FOR EXTRACTING AND CLEANSING 

A number of devices for extracting oil from the chips 
and shavings are available, some being of the centrifugal 
type and others steam operated. Where steam is used 
it is also usual to install a water evaporator, so that the 


animal oil which emulsifies with the water will be re- 
stored, as such a mixture, if allowed to mix with the 
supply to the cutting tools, is injurious to them. Its 


presence is indicated by foaming. 

For cleansing and sterilizing the oil, as drained off or 
extracted, an efficient system has lately been installed 
by the Timkin Roller Bearing Co., Canton, Ohio, and 
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Splining Shafting on a\ Speed 
Lathe 
By M. H. Avery 

While splining shafting on a speed lathe may seem a 
little out of the ordinary, it is no less an accomplished 
fact as the illustrations will show. It is doubtful if with 
anything like the same outlay, as wide a range of univer- 
sal application can be obtained. 

Few shops have a first-class splining machine for shaft- 
ing, and I presume, as in our case, this is largely because 
the amount of work in this line does not warrant the pur- 
chase of an expensive machine solely for that purpose. 

Recently, while talking with our foreman machinist 
about some future work, he interrupted me by saying: 
“Yes! but where will we cut those 250 keyways? On the 
speed lathe?” Glancing in the direction of that machine, 1 
saw a good one and answered, “Why not? It is about the 
only machine we have that is not now doing more than 
its share of work.” He laughed and walked away, seem- 
ingly disgusted. 
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Fig. 1 
other concerns of the Central West. This consists of a 
series of tanks, the first of which are long and narrow 
and stand on end. Steam coils placed inside them raise 
the oil to a temperature where its complete sterilization 
is effected. The oil then flows to other upright tanks, 
with cone bottoms, in which the impurities are precipi- 
tated by settling, and it next passes to storage tanks. 
From these the daily supply is drawn off by measuring 


pumps, for re-use as needed. 


AN IMPORTANT CONSIDERATION 


g for oil-re- 
clamation systems, the idea of economy is paramount. 
This is manifested not only by conservation of the supply 
but also in the longer life given tools by clean cutting 
oil. ‘To my mind, however, the feature of sterilization 
as a safeguard to the health of employees has equal or 


With most plant managers, in arranging 


greater importance, and it should always be provided for. 
For small shops, where the expense of special apparatus 
does not seem to be warranted, the slow draining off of 
the oil into an ordinary filter, with subsequent steriliza- 
tion in a steam-heated container of any sort, will be suffi- 
cient; but for a plant of any size some such system as 
that above described is a real economy. 








SPEED-LATHE ATTACHMENT 








Fita. 2 


FOR SPLINING SHAFTS 


A few days later I made a few measurements of the bed 
and the like, and fully convinced myself that it was cer- 
tainly our one machine to do the work on and do it right. 
But the idea struck the men as rather comical, for they 
appeared to be having considerable sport at my expense, 
until I produced the sketches. Then a decided change took — 
place, and each and every one of them fell to and worked 
like until the attachments were finished and 
the machine was in successful operation. 

Now we can spline shafting up to 6 in. diameter, with 
a keyway 11% in. wide by 34 in. deep by 14 ft. long con- 
tinuously, or intermittently, as desired, and this, too, at 
one cut. The machine has 5 speed and 6 feed changes. 
The cutter head can be moved rapidly by hand to any 
position within the 14-ft. limit or fed automatically the 
entire distance. The automatic feed is based on 14-in. 
travel, for every 10 revolutions of a 34-in. cutter, cutting 
34 in. deep; 10 per cent. more for a 5¢x,';-in. cut; 20 
per cent. more for a %x14-in. cut or less; 10 per cent. 
less for a 7gxyg-in. cut; 20 per cent. less for a 1x14-in. 
cut; 30 per cent. less for a 1144x54-in. cut and over, 

The Renold silent chain, the sextuple driving worm, the 
train of accurately machined helical gears and the rigid 
manner in which the cutter arbor and the work are held, 
produces a noiseless, chatterless combination. 


beavers 
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New Features of a Successful Cost 
System 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—The trouble with much cost data is that 
they are not available until after the job is done and do 
not allow of the correction of mistakes until the next lot 
is made. By this method it is possible to find the reasons 
for slow time at once. The system is applied to a day- 
work shop where wages are controlled by individual effi- 
ciency which is carefully recorded month by month. 
* 


Some three years and a half ago, Herbert M. Rich, 


office manager of the Cleveland Automatic Machine Co., 
showed in an article on page 967, Vol. 32, Part. 1, a 
method of cost accounting which had worked out admir- 
ably for that company; but, as nothing is ever perfect, 
different changes and improvements have been made 
from time to time, some of which are outlined here. 

The system may be said to begin with a requisition or- 
der, which shows the quantity, the piece number, the 
machine size and style, the drawing number, the order 
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number, and the distribution of the stock drawn. The 
reverse side shows the operations to be performed, the 
estimated time on the different operations, the tooling 
instructions and the department to which the finished 
product is to be delivered. 

With this is a stock order, which is made in duplicate, 
with as many copies as necessary to supply the foremen 
of each department, so that there can be no question as 
to each receiving the same order. 

The receipt of this order is instruction for the fore- 
man to proceed with the work at the earliest possible 
moment. 

Instead of the separate operation sheets formerly used, 
individual blueprints are provided for each job, and on 
the back of these the operation instructions, together 
with the standard time, are typewritten. This cuts out 
the use of an extra sheet. 

Particular attention is paid to relieving the workmen 
from all bookkeeping, such as the filling out of various 
job tickets or time slips, this being accomplished by the 
use of timekeepers. These timekeepers are confined to 
special departments, so that each has ample time to look 
after every job going through so far as the starting time 
is concerned and the total time on a number of pieces, 
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THe Time CLerK Fitis Out THE Forms 
As soon as the job is assigned to a workman, the time 
clerk fills out the form of time sheet shown in Fig. 1, 
which is an improvement over the one formerly used. 
The time clerk enters the time as soon as the job is 
started, and makes the rounds of the factory or of his de- 
partment, entering in the memoranda of operations 
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as shown on the work-progress report, which goes to the 
efficiency department. 

A telephone was formerly used to notify a central 
office of the starting of every job, as well as the prog- 
ress from time to time. This has been discontinued, 
and the timekeepers now make out their individual re- 
ports as shown in Fig. 2. 


GISHOLT 


owe 16 (E181 § 





MILLING 


Kereptne Track or Work, Loosr-Lear 12x151%4 INcHEs 


shown at the bottom, the progress of the work, showing 
the time on each piece. 

As will be seen, the timekeeper watches a job very 
closely, particularly at the start, in order to see how near 
the actual time comes to the time estimated for the job. 
The timekeeper reports to the efficiency department on 
the form shown in Fig. 2, the first report going in soon 
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after the job starts, so as to enable attention to be given 
the work while it is in progress instead of waiting for 
the next lot to correct any errors which may have been 
made. It has the advantage of finding out the details 
concerning each job while it is being done, instead of only 
having the data available after the work is completed. 
The great difficulty of the old method was, that it may 
be some time before the same job is repeated, so that it 
becomes much more difficult to find out the exact causes 
for the slow time and to adopt means for correcting them. 

By this means the efficiency department is only a few 
pieces behind the workmen instead of being a whole job 
behind. 


CorRRECTING Stow TIME 


If the efficiency department finds that the first pieces 
are going much slower than the estimated time, one of 
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It is then totaled up and should be correct as to hours 
and amount within a smal! difference, such as might 
occur in the fractions of a cent, with the clock card from 
which he is paid. These reports as to efficiency are fig- 
ured from the estimated or standard time and the time 
actually required to do the work. 


INDIVIDUAL EFrricieENcy Carp 


This time is posted on the workman’s individual eflici- 
ency card, as shown in Fig. 4; a monthly report, showing 
the monthly average, and also the average of the last three 
months for each workman, is made from the same data. 

This is particularly interesting from the fact that all 
labor is paid by day rate instead of piecework, as is usu- 
ally the case wherever efficiency methods are introduced. 
The individual efficiency, however, has a direct bearing 
on the hourly rate paid each workman, rates being volun- 
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the men from this department (and they are all practical 
shop men in this case) goes out to the job and endeavors 
to find just where the trouble lies. It is the whole aim 
of this shop to lead instead of drive, and these experts 
act in the capacity of adviser rather than of taskmaster. 

As soon as the job is completed in one department, it 
is forwarded by a transfer order to the next department, 
this order being signed by the foreman receiving the 
material and returned to the office, where it is entered on 
a material-progress tracer, as shown in Fig, 3; this is 
a sheet from a loose-leaf book. The time sheet in the 
meantime has been turned into the office and separated 
on the perforated lines shown in Fig. 1. The upper half 
is filed under the proper order number in the journal 
file and then posted on the stock-part ledger card. The 
lower half is filed under the workman’s key number until 
.the end of the pay period. 


MATERIAL 


DESCRIPTION 


MACHINE MAINTENANCE, Loose-Lear 1114x12 INCHES 


tarily increased whenever the efficiency makes it seem 
justified. 


REPAIRS TO MACHINES 


All repair work, such as repairs to machines, jigs, the 
making of new tools and bad work, are carried through 
on a maintenance ledger sheet, shown in Fig. 5. This is 
carried as to each individual machine and a separate or- 
der is issued for each repair job. The totals are then 
shown at the end of the month carried on the general 
books as to cost of repairs by departments for each of 
these classifications. 

The bad-work expense is subdivided as to individuals, 
so as to show if any one workman is having a larger pro- 
portion of bad work than the average. This also shows 


the entire amount of bad work for the department, this 
being indicated whether the work is replaced or not. 
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The material-progress tracer already referred to, shows 
defective parts in the upper left-hand corner, and also 
the replacement-order number. In this case the cost of 
the replacement is charged to bad work for the depart- 
ment involved. If not replaced it is so marked on the 
transfer order, and the cost of defective parts up to this 
point is figured up as charged to the department. This 
makes it practically impossible for losses to escape with- 
out being charged to their source. 

Each employee has an employee’s supply-record card, 
which is made out when he enters the shop, and shows the 
tools that are furnished him. This must be checked up 
when he leaves, and all tools accounted for. This tends 
to prevent the carrying away of tools, which is a source 
of considerable expense in many cases. 
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Buying Machines without 
Personal Prejudice 


By Joun R. GopFREY 


The old farmer who, years ago, wrote Horace Greeley 
to the effect that “I don’t like your darned old Tribune, 
but I’m sending you an ad of my farm because it’s the 
best paper to advertise in,” had more business sense than 
many a so called “big” man in business today. He had 
strong personal dislikes, but he didn’t let them interfere 
with his business as so many do. 

In one instance I knew of, the purchasing agent of a 
large concern seems to feel that his one object in life 
is to make machine builders cut their prices. And un- 
fortunately he succeeds in too many cases. But his policy 
is depriving his firm of the profits to be derived from the 
use of some of the best machines on the market because 
the makers are maintaining the perfectly logical position 
that a fixed price to all is the only fair method. 

Another specific case is where the alleged manager of 
a large corporation allowed personal dislike to influence 
his judgment. He had bought one machine against his 
will and another was wanted. In the meantime the price 
advanced, as prices of almost everything will, it 
seems. The second machine was ordered at the old price 
and then the trouble commenced. The manager swore 
mighty oaths that the blanketv-blank maker wasn’t going 
to put one over on him and ordered the P. A. to buy 
any other machine which could be made to do the work. 

He made it a personal affair, which would not have 
been so bad if it had been a private business and the loss 
of production came out of his own pockets. But too many 
managers forget that they are only hired men after all, 
sort of walking delegates for the stockholders, and that 
their business is to so run the plant as to make it a steady 
dividend payer. Their personal prejudices have no legi- 
timate place in the day’s work, and if the best machine. 
from the stockholders’ point of view, happens to be made 
by the man who stole his best girl and blackened his eye 
in the bargain, he must forget all but the output of 
the machine. It isn’t easy, of course, but in these days of 
efficiency, we have to rearrange many of our former no- 


had 


tions. 

The best example of this I know of comes from two 
men who were business partners in the past. They had se- 
rious differences of opinion on almiost every subject, 
agreed to disagree and quit, each to go his own wav. But 


when A wants a drilling machine he orders one from B 
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and when B wants an automobile he buys one of A. 
Neither has any use for the personalities of the other. 
But each knows that the other is a good mechanic in his 
line and builds the best there is. So personal difference 
and former quarrels are put aside and each does busi- 
ness on a rational business basis. 

Getting even, or “putting it over” on someone is a 
mighty good way to lose money for any firm and to un- 
dermine a business organization. Personality counts in 
many ways, but it should only be a deciding factor when 
everything else is equal. 

ey 


Glasses and the Grinder 

By E. 

The International Harvester Co. insists on protecting 
its men from the results of their own carelessness. ‘The 


shop grinders have a small tin case attached to the top 
of the wheel guard, as shown, containing glasses to pro- 


A. THANTON 








tect the eyes of the workmen. Not only this, but the men 


are compelled to use them. A sign in large letters, just 
hack of the machine, reads: DANGER. PUT ON 
GLASSES TO PROTECT YOUR EYES. EMERY 
WHEEL MUST NOT BE USED UNLESS YOUR 
KEYES ARE PROTECTED. 
¥ 

The joint commission of the states of New York and New 
Jersey, which was primarily created to devise plans for 
bridging the Hudson, has been brought seriously to consider 
the alternative of tunnels under the river as highways for 
general traffic and travel by ordinary vehicles. This looks as 
if bridges the Hudson, although talked of for many 
years, may never materialize. The satisfactory experience 
already had with passenger tunnels should go a long way 
toward creating confidence in vehicular tunnels. But perhaps 
the most conclusive argument will be the fact that while the 
estimated cost of a bridge at 59th St. is $42,000,000, two tun- 
nels, one for movement in each direction, could be constructed 
under the river from about Canal St., where they would be of 
the most use, for not over $11,000,000. 


over 
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Guards for Railroad-Shop Tools 


By F. A. 


SYNOPSIS—Lathe and boring-mill gears are inclosed 
in sheet-metal cases and driving belts and pulleys on 
planers and other machines are surrounded by substantial 
rails. The guards for feed gears are constructed with a 
swinging door to give free access to the interior when 
gears are to be changed. 

In an earlier article on the Santa Fé railroad shops at 
San Bernardino, Calif., a number of appliances and 
methods were illustrated and described. In the present 
article an attempt will be made to give some idea of the 
thorough manner in which safeguards have been applied 
in these shops to machinery of all kinds, including lathes, 
planers, tool-grinding apparatus, heavy punches and 


shears, plate-bending rolls, and the like. 





Fré.. 1. 


STANLEY 








SHEET-METAL GUARDS FOR LATHE 


Wherever a belt, gear or pulley on a machine appears 
to constitute a source of danger to the operator the ex- 
posed machine part has been inclosed by a neatly made 
guard. Typical examples of such guards adapted to vari- 
ous classes of machines are illustrated by the halftones. 


GEAR GUARDS ON LATHES 


Figs. 1 and 2 show sheet-steel guards applied to the 
ends of lathe beds to inclose the feed gearing, and the 
latter view also illustrates guards of similar material for 
the gears on the lathe head. 

The feed-gear guards in Fig. 1 are made with double 
doors swinging wide open from the center and giving free 
access to the gears without obstructing the passageway ; 
when closed the doors are secured with a latch at the top. 











GEARS 











Fie. 3. Turret-Latue Bett Guarp 
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PLANER-BELT AND PuLitey Guarp RAIL 
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Fic. 9. Guarps on A 90-INcH WHEEL LATHE 


The guards are made of sheet steel sufficiently heavy to 
make a substantial case and are further strengthened by 
the angle at the bottom and by the inclosing band upon 
which the doors are hinged. 

The feed-gear guard on the 16-in. lathe in Fig. 2 is 
provided with a single cover, or door, which is hinged at 
the bottom and swings downward when released by the 
latch at the top. It will be noticed that the spindle and 
back gears of this lathe are also completely inclosed. 

In connection with this illustration, though having no 
bearing upon the subject of machine guards, it may be 
of interest to call attention to the supply of tool chests 
shown in the background. These chests are placed in 
siock to be given to apprentice boys serving their time in 
the shops. 

BELT GUARDS 

Of numerous interesting examples of belt guards a few 

have been selected for illustration in Figs. 3 to 6. The 


Fic. 10. Guarps on LarGe PuncuH SHEAR 


first of these is a sheet-steel guard inclosing the driving 
belt of a turret lathe to a height of 2 ft. or more above the 
pulley, or to a point well above the operator’s hand and 
clothing. 

Typical guards for driving belts and pulleys of planers 
are shown in Fig. 4, similar pipe railings being used 
around driving pulleys of large and small planers 
throughout the shop. 

Fig. 5 represents a sheet-steel driving-belt guard for 
a large radial drill. This guard extends to the height of 
« man’s head; it is provided with a hinged door at the 
rear. One reason for the application of so complete a 
safeguard at this point is that the rear of the drilling 
machine is quite close to the end of a nut facer, and the 
operator of the latter might possibly bring his arm into 
contact with the driving belt of the drill were a lower 
guard employed. The nut-facing machine itself with 
a homemade guard over the rear gear is shown in Fig. 6. 





Fie. 13. Guarp Rar ror GRINDSTONE 


Fie. 14. Emery-Waeet Guarp 
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INcLOSING BorING-MILL GEARS 


Figs. 7 and 8 show the manner in which the back gears, 
feed-change gears and table-elevating gear of a horizontal 
boring machine have been inclosed in homemade guards. 
These are so constructed that access to any mechanism 
requiring changing or adjustment is readily secured by 
swinging open a portion of the inclosing sheet-metal 
casing. 

A further safeguard applied to the machine isa metal 
cap which slips on the rear end of the splined spindle and 
by covering the keyway opening renders it impossible for 
a man’s clothing to be caught thereon. 


GuARDs ON LARGE TOOLS 


Some idea of the thoroughgoing manner in which 
safeguards have been applied to the large machines in 
the plant may be gathered from Figs. 9, 10 and 11. 

Fig. 9 shows a 90-in. wheel lathe with all driving gears 
and feed gears inclosed; and Fig. 10 a big punch and 
shear with the system of guards partially completed. The 
large driving gears are shown inclosed, but the guards for 
the flywheel, while under way, were not finished at the 
time the photograph was taken and the wheel is, therefore, 
exposed in the view. 

The casing for the large central-clutch gear is made 
in halves, each held by four bolts, and it is a simple 
matter to remove the guard if this is ever necessary. A 
similar type of guards is shown in place of the gears of 
the 18-in. plate rolls, Fig. 11. 


GRINDING APPARATUS 


Fig. 12 illustrates a guard rail around three sides of 
a grinding and polishing equipment placed on the bench. 
‘This permits the operator to work freely at the front of 
the apparatus but prevents anyone from being caught 
in the driving belts or pulleys through carelessness. 

A grindstone with a guard rail around the driving belt 
and pulley is seen in Fig. 13, and an emery wheel with 
a sheet-steel shield around the belt and another home- 
made guard on the wheel is shown in Fig. 14. 

The foregoing description of guards and shields for 
machinery, covers only a part of the general scheme in 
operation at these shops for protecting the workmen 
from injury. The whole undertaking is handled by a 
safety committee consisting of the shop superintendent 
and various foremen who meet regularly to consider and 
act upon suggestions from different sources for promoting 
the safety of the entire force of emplovees. 

¥ 

Nickel stands molten alkalies better than other common 
metals and potash or soda can be melted in nickel vessels 
without danger of the vessel being attacked. It is possible 
that cyanide can be melted satisfactorily in a nickel kettle 
and this suggests that nickel kettles may supersede the iron 
pots at present used in the cyanide process of case-hardening 
which deteriorate fairly rapidly. 

a 


It is reported that a wind motor claimed to be the largest 
of its kind in the world has lately been brought into use at 
Harlingen (Friesland) for a polder (tract of lowland re- 
deemed from the sea by high embankments) with an area 
of 1850 acres. This machine, which has steel sails and 
is mounted on a stecl tower, has a diameter of 50 ft. and is 
said to be capable of dealing with 64,000 to 70,000 cu.ft. of 
water an hour. It is an interesting fact that first the wooden 
windmills were replaced by explosion motors, but now, again, 
the steel wind motors are said to be more and more em- 
ployed, especially in the draining of “polders.” 
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Spline Fittings* 


Sizes of spline fittings for transmission and rear axle 
drive, as accepted by the Society of Automobile En- 
gineers, follow: 


241 
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6 SPLINE FITTINGS 
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t 1/249 1.124 (312 72% 1.249 1.062 312 1.249 999 (312 
1g 1.875 1.288 1344 ogg 1.375 1.169 344 g93 1.375 1.100 (344 519 
1 374 1.237 343 1.374 1.168 343 1.374 1.099 _343 
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1.624 1.462 405 378 ) 694 1.380 405 1.624 1.299 _405 
1g. 1-750 1.575 438 45 1.750 1.488 438 gaz 1.750 1.400 438 gor 
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T = 1000 X 6 X Mean R X h X 1 = inch-pounds toraue capacity per inch 
bearing oy at 1000 Ib. pressure per square inch on sides of splines. 6 eller 
ance is made for radii on corners nor for clearances. 
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*From the Bulletin of the Society of Automobile Engi- 
neers, Jan. 1914. 
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ired for Drawing 


Sheet Metal 


By Frep H. CoLvin 


SYNOPSIS—Much has been written as to the methods 
of drawing sheet metal and many interesting dies and 
other devices shown. Definite information as to the pres- 
sures needed and the power required have not been given 
in many instances. The data given herewith are from 
the Frankford Arsenal, where great quantities of ammu- 
nition are made and careful attention paid to these de- 
tails, 
wR 

The working of sheet metal is increasing daily and is 
finding its way into many new fields. It has developed 
to an almost marvelous extent during the last 10 years, 
and results are being secured which would have been 
unbelievable a few years ago, inetal being coaxed and 
forced into incredible shapes. There are, however, few 
data available as to the power required for such work, 
and it was for this reason that a study of the making of 
cartridge and projectile cases at the United States Ar- 
senal, at Frankford, Philadelphia, was recently made. 
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In the language of the ammunition department the 
term “projectile” refers to the complete ammunition 
ready to be placed in the gun, the “case” contains the 
powder and also holds the “shell” in the outer end. These 
terms will be used throughout the article. 

Beginning with the ammunition for the new Spring- 
field rifles, which have replaced the Krags and which 
have a bore of 0.3 in., we have the various operations as 
shown in Fig. 1. 

At first a sheet of cartridge brass No. 12 gage, or 
0.0808 in., is fed from the strip under a punch through 
a press carrying four punches. This blanks out four 
cases at each stroke and cups them by inside plungers op- 
erated by the double-acting ram. These blanks are 17% 
in. diameter before cupping, the outer diameter of the cup 
being 34 in. and the depth about % in. This press runs 
at 102 r.p.m. and requires 15 hp. to drive it with the four 





punches. This means 408 cups per minute. The cup is 
shown at A, Fig. 1. 

Lard oil has been found the best lubricant for this op- 
eravion, although the further drawing of the cases is 
done with what is known as the Lovewell compound. 


Five DrawInG OPERATIONS 


There are five drawing operations to take the: shell 
to the full length and to the proper thickness. The first 
drawing B increases the length about ,‘y in. and only two 
shells are drawn at once. These are drawn at the rate of 
92 strokes per minute, or 184 cases, 254 hp. being re- 
quired for this operation. 

The next two draws, C and D, are performed four at 
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FIG.1 
Fig. 1. Vartovs OperaATIONs oN CARTRIDGE CASES 


once at the same speed as No, 1, making 368 pieces per 
minute with 7 hp. The second draw increases the length 
about 4 in., while in the third draw the length increases 
from % to % in., with corresponding extensions on the 
other two operations. 

The fourth and fifth operations F and F complete the 
case as far as length is concerned and are done two at 
each stroke, at the same rate, 92 per min. The fourth op- 
eration adds a little over % in. to the case, while the 
fifth makes it 54 in. more, or a total length of 234 in. on 
the low side. The third and fourth operations require 
3% hp. each at the rate of output named. 

These cases are annealed between each operation. 

The other operations are: Trimming as at @, heading 
and preparing for the primer, reducing the end to receive 
the shell, turning under the head, and so on to the fin- 
ished cartirdge, as seen at H. 
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Another example of press work which is of interest is 
the making of the jackets for the shell, which are of cupro- 
nickel. These blanks are % in. diameter and 0.023 in. 
thick. They are punched and drawn five at a stroke at 
102 strokes per minute, making an output of 510 jackets 
per minute from one machine which requires 6%4 hp. 
The thickness on the metal is reduced from 0.023 to 
0.018 in. by this operation. 


DRAWING LARGER SHELLS 


The case for the one-pounder, which means the field 
gun, in which the projectile weighs one pounds, begins as 
a disk 2.85 in. diameter, 0.205 in. thick and weighs 6144 
oz. When finished it measures 5.65 in. long and has an 
inside diameter of 1.457 in. with walls 0.04 in. thick. 

The blanks are first cut about % in. deep and five op- 
erations are required to draw them to their full length. 
They are annealed, pickled and washed between each op- 
eration, the pickling being to remove the scale formed by 
annealing; an oil of vitriol pickle is used. This makes 
the drawing operations easier on the dies. Different com- 
pounds are used, among them the Acme and the New 
Era. It is understood that both of these have oil as 
one of the ingredients. These are drawn in small hy- 
draulic presses at the rate of about 10 per min. for each 
draw, and require one ton pressure. 


CASES FOR THE 3-IN. PROJECTILES 


The cases for the 3-in. field guns start as disks 5.805 
in. diameter and 0.313 in. thick, the blank weighing 
2.544 lb. When finished they are 10.8 in. long with walls 
0.04 in. thick. The disk is first cupped and then requires 
five drawing operations; the last draw being about 5 
in. in length. 

In the drawing of these cases the metal at the bottom 
remains at practically the thickness of the blank used, 
until the heading operation. The bottom remains in the 
form of a rounded or cupped end, until the heading oper- 
ation flattens out and expands a portion of the metal 
in the head to form a rim for holding the case in the gun 
and giving a grip for the ejector. The change of form 
which takes place is indicated in Fig. 2. 

In the case of the 3-in. cases the metal is forced out 
from ;*; to 4 in. each side of the body, or the diameter 
is increased from 3 to ¥% in. This also thins the head 
and leaves it perfectly flat, ready to be bored for the 
primer. The heading operation in this case requires a 
pressure of 625 tons. It is done on a single machine 
which is equipped with two sets of dies, so that one can 
be loading while the other is operating on a case. In 
this way 500 cases a day are headed up, which is at the 
rate of 62% per hour in the eight-hour day. 

Another somewhat similar example is the 3-in. case 
for the 15-pounder, in which the disk or blank is 9.38 in. 
diameter by 0.438 in. thick and weighs 914 lb. The cup- 
ping operation requires 120 tons pressure and there are 
eight drawing operations in addition to this. These draw 
the case to a total length of 2714 in. with the outside 
diameter 314 in. 

The whole case is then tapered the entire length in 
two operations until the diameter has been reduced from 
344 to 2.97 in. and the point swaged down an inch in 
diameter and for a space of about 4% in. to hold the 
projectile. These two operations require 150 tons each. 
The cases are annealed between each operation to about 
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1200 deg. F., the output being 400 per day. The heading 
operation on this side case takes a pressure of 750 tons. 


A Larcer Fietp Gun 


On the case for the 4.72 field gun the blank is 9.3 in. 
diameter, 0.754 in. thick and weighs 15 lb. 7 oz. This is 
cupped and has nine drawing operations. The cupping 
pressure is 124 tons and this pressure gradually reduces 
to the last operation, which requires about 25 tons and 
increases the length about 10 in. 

The heading increases the diameter about 7 in. on 
each side or about % in. total, and takes 1500 tons pres- 
sure. This is done at the rate of about 10 per hour, 
counting the total handling in the machine. 

In the 6-in. shell for the Armstrong gun, the blanks are 
left 11.6 in. diameter, 0.77 in. thick and weigh 25 Ib. 
each. The first operation cups them about 3 in. deep and 
13 further operations are required to secure the desired 
length of 24 in. The finished thickness is about 0.05 in. 
on the walls and about 0.5 in. on the head. The cup- 
ping pressure is 150 tons. There are nine drawing op- 
erations. The required pressure drops from 10 to 15 tons 
with each successive draw, requiring about 25 tons for the 
last draw, which increases the length about 9 in. 

The heading operation requires 1800 tons and about 90 
cases in eight hours is a good average output. 

The 6-in. howitzer case is practically the same diame- 
ter as the other, but is only 1014 in. long when finished. 


_For this reason it only requires a blank 9.68 in. diame- 


ter, the thickness being 0.5 in. and the weight 9 lb. This 
has seven drawing operations in addition to the cupping, 
110 tons being required for the first operation, this de- 
creases until 25 tons suffices for the last draw. The fin- 
ished thickness of the walls is about 0.04 in., and the out- 
put from 90 to 100 per day. The heading is practically 
the same as in the 6-in. Armstrong case. 
* 
Formula for Chords and 
Heights of Circular Arcs 
By L. A. MACOMBER 


This formula is one I use a great deal when figuring 
broach guides for keyways. “The American Machinist 
Hand Book” gives the height of crown of keyways from 


pst. 
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4 to % in., but I have had a great many cases of 14- and 
‘g-in. keyways to cut and it seems to me that this formula 
or a similar one would be a convenient addition to the 
subject. 
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Machining Operations Used in the 
Saurer Factory 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—The operations for machining the crank 
cases, milling and drilling in a multiple-spindle machine, 
and the boring of the various holes in a well designed fix- 
ture, are all shown. A method of boring the transmis- 
sion case, the bars being well supported and guided to ob- 
tain accurate results. 

% 

The machining of the cylinders consists of multiple 
milling and drilling operations and boring the various 
holes; the valve holes are bored on a multiple-spindle 
drilling machine. 

A view in the chassis assemby at the International Mo- 
tor Co., Saurer Branch, Plainfied, N. J., is shown in Fig. 
1, where various sizes of trucks in various stages of con- 
struction may be seen. Note should be made of the order- 
ly manner in which the assembly is made. As the vehicles 
pass along during the various stages of construction, tests 
are made as to the alignment of the parts and when the 
truck is completed a strenuous road test is made of the 
truck, carrying an overload of about 50 per cent. 

MACHINING THE CRANK CASE 

The milling of the crank case, face side, is shown in 
Fig. 2. Two cuts are taken on the casting and the aver- 
age time occupied is one hour. The casting is held on the 
supporting blocks A, one on each side of the fixture, the 


ing by four pins, which fit into the holes in the support- 
ing arms drilled in a previous operation. Forty holes 
are drilled in this jig, ranging from ;% in. in diameter to 
the four 514-in. cylinder holes. The various drills, ream- 
ers, taps and counterbores are shown on top of the jig 
plate. The time occupied for the various operations is 
three hours. One of the finished castings is shown on the 








Fie. 2. MiLturIng THE CRANK CASE 





Fie. 1. View IN THE CHAssIs ASSEMBLY 


straps B holding the case securely during the milling 
operation. A large inserted-tooth cutter C performs the 
milling operation. 

Fig. 3 shows the jig used for drilling the holes on the 
joint side of the crank case. The jig is located on the 
case by a tongue and is made to suit the contour of the 
casting. This operation is performed in a Baush mul- 
tiple-spindle drilling machine, 30 holes being drilled at 
once, the approximate time required being 5 min. 

The jig used for drilling the cylinder side of the crank 
case is shown in Fig. 4. The jig is located on the cast- 


left of the jig and will give an idea of the various sizes 
of holes machined in the castings. 

Fig. 5 shows the boring of a crank case on a “Uni- 
versal” boring. machine. The casting is located in the fix- 
ture by resting on the two rear-frame supporting arms 
A. The boring bars, which carry square, two-point cut- 
ters, are supported at both ends of the fixture and also on 
bushings carried in the auxiliary fixture B. Other auxil- 
iary fixtures are shown on the table in front of the fix- 
ture and are used to support the bar when boring the 
pump and magneto holes. Slip bushings are provided in 
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the fixture so that the holes may be bored and reamed be- 
fore removing the case from the machine. 

The bars which are used for boring, are provided with 
stop collars, so that the various bosses may be faced to 
The bars, reamers and drills used 


the correct distance. 
in this fixture are shown on the table to the left of the 





Dritt Jic. JorntT Sipe or Case 





Fic. 5. Borrne THE CRANK CASE 
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Fig. %. Fixture with THe Castine Removep 
machine table. The time occupied for the boring, ream- 


ing and facing complete of this casting is five hours. 
BoRING THE TRANSMISSION CASE 


The method used for boring the transmission case is 
shown in Fig. 6, being performed on a Rockford miller. 
The casting is located in the fixture by a steel bar A, 
which fits into the groove milled in the case to accommo- 
date the gear-shifting mechanism. The case is then fast- 
ened down on the fixture by resting on the supporting 
arms B, which rest on the frame chassis. The fixture is 
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provided with a base and sub-base and register pin in the 
sub-base with bushings in the base for the two boring po- 
sitions. 

When using the fixture the cross-shaft hole C is first 
bored, counterbored and faced, the bars being guided in 
the fixture on both sides of the case. The steel bar D 








Fie. 4. Driit Jie. CYLINDER Sipe or Cask 








Fie. 6. Bortne THE TRANSMISSION CASE 








Fie. 8. Borne tHe CYLINDERS 

is then placed through the casting and the bushings in 
the fixture. The fixture is then swung round to the 
other position and locked with the register pin, which 
is for the gear-shaft holes, which are at right angles to 
the cross-shaft. The various operations are then per- 
formed for the driving and reverse shafts in the case. 
Fig. 7 is a view of the fixture with the casting removed. 
The cross-shaft bar A is provided with hardened-steel 
bushings, through which the gear-shaft bearing boring 
bars B pass and are guided. This method insures the 
holes being bored in line perfectly, and also at right 
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angles. The two long bushings C are used when boring 
the cross-shaft, being placed through the fixture into the 
bores of the gear-shaft holes. Square two-point cutters 
are used in the boring bars for the boring operations. 

In front of the machine the various cutters and gages 
used when machining the transmission cases are shown. 
They give some idea of the care and accuracy required 
and also the amount of machining to be performed. ‘Th: 
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The cutter B is used to chamfer the end of the cylin- 
der when the boring tool has reached the correct depth. 
The other end of the machine is provided with an in- 
serted-tooth milling cutter and is driven on the spindle in 
the head C. The head travels horizontally on the table D, 
and during the boring of the two cylinders in the fixture 
E, two other cylinders in the fixture / are being faced 
on the face of the flange. The time occupied for boring, 


Fie. 9. Miniine THe CYLINDERS 





Fie. 10. MACHINING THE VALVE CHAMBERS 


length of time required to perform these various boring, 
counterboring and facing operations is six hours. 


MACHINING THE CYLINDERS 


The method of boring and facing the cylinders in a 
Beaman & Smith machine, is shown in Fig. 8. The cyl- 
inders are located on adjustable stops and V-blocks, and 
are then held down by swinging straps. Screws are also 
brought against the castings to remove the tendency to 
chatter during the machining operations. The machine 
is made to bore two cylinders, the boring heads A being 
made with four adjustable cutters. 





Fie. 11. Swrneine Jia ror THE CYLINDERS 


chamfering and facing four cylinders complete is two 
hours. 

The milling of the cylinders on the water inlet, exhaust 
manifold, spark plug and valve chamber bosses on an In- 
gersoll miller, is shown in Fig. 9. The castings are lo- 
cated by round plugs which fit into the bores of the cylin- 
ders and are held down on the fixture, which is located by 
tongues and straps on the miller table. The fixtures, two 
being carried on the table, will accommodate six castings 
at one setting. The time occupied for machining them is 
15 min., four faces being milled at once. 

Fig. 10 shows the machining of the valve chambers of 
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the cylinders in a four-spindle drilling machine. The 
cylinder is located in the fixture by two round plugs which 
fit into the bores. It is then held down by a knurled 
screw, which rests on top of the cylinder; the screws B 
are set up to withstand the cutting strains. The fixture 
is fastened down on the machine table, and when the 
spindles C are set to the correct spacing no further ad- 
justment is necessary. The valve-chamber holes are bored. 
counterbored, beveled and faced with one set of tools, the 
shanks being piloted in the fixture bushings. The time 
required for this operation is 15 min. 

Fig. 11 shows a swinging jig used for drilling the cyl- 
inder, which is located by round plugs fitting into its bore, 
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are shown in Fig. 12. The casting is first face milled, 
resting on this surface in the jig. It is located by ad- 
justable setscrews and then held down by straps in the 
jigs. The tools used for boring are two-point square cut- 
ters, the holes afterward being reamed. The jig is made 
with feet, so that the boss on top of the case can be drilled 
and tapped before removing, the angle plate A being used 
to give the required angle to the drilled hole. All the 
bars are guided in bushings in the jig, and as the pilot 
is larger than the machined size of hole, one set of 
bushings is sufficient. The time required for drilling, 
reaming and tapping the holes on a cover is four hours. 
One of the machined castings is shown at the right, 





Fie. 13. Mitiurne Brake TEETH 
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14. Mrtuinag THE INLET MANIFOLD 


Fra. 


being afterward held down by straps which fit the flange. 
The jig is provided with a base A, made with two open- 
end bearings, into which turned pins, which are part of 
the jig, rest. The base has a register pin B, which fits 
into locating holes in the jig. These holes are made so 
that when the register pin is placed into them the various 
surfaces are brought at right angles with the drill 
spindle. This jig is used for drilling the bolt holes in the 
hase manifold and water-inlet flange and spark-plug 
holes. The time required to drill these various holes is 
25 min. 


DRILLING THE CRANK-CASE COVER 


The jig and tools used for drilling the crank-case cover 





Fie. 15. DriiLtine tHe DirreERENTIAL HovusiIne 

Fig. 13 shows the method of milling the teeth on the 
brake-equalizer sector A. This is held in a four-jawed 
chuck attached to a universal dividing head fastened to 
the miller table. The head is set around to the angle to 
which the bevel gear is machined, and by feeding around 
the index plate B, the correct spacing of the teeth on the 
segment is obtained. The cutter is carried in the usual 
manner on the machine arbor. In this operation six teeth 
are cut, requiring approximately 12 minutes. 

The fixture and method used for milling the inlet 
manifold are shown in Fig. 14. The casting is located by 
the flange A and is held down by the bolt washer B. 
Two jack screws C are screwed up against the under side 
of the pipe, and straps D are tightened down onto it. 
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The knurled screw EF is screwed against the sides of the 
pipe to resist the cutting strains. In this operation two 
flanges are faced and a boss on the center connection pipe 
and the holes in the two outer flanges slotted, the time 
occupied being 30 minutes. 

The drilling of the differential housing is shown in 
Fig. 15. The jig plate is located by a register which fits 
into the recess of the housing. The machine drills 12 
holes, and by moving over the jig six of these holes are 
afterward reamed, the spindles being set up to the cor- 
rect distances. The time occupied for drilling and ream- 
ing one of the housings is 8 minutes. 


Pressed, Versus Machine- 
Finished Parts 


By P. O. Urspani-PuscHMANN 


In the manufacture of interchangeable parts, used in 
the assembly of adding and addressing machines, registers, 
scales, typewriters and the like, in which a large quantity 
of duplicate parts of a tubular, or hollow cylindrical, form 
are used, which must be not only concentric, but inter- 
changeable, and yet low in production cost, it becomes 
quite a problem for the shop superintendent to decide 
which is the best, quickest and cheapest way to produce 
such parts. 
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If the quantities required are small, say not over 1000 
pieces per lot and the lots are far between, and if cheap- 
ness need not be a prime factor in his calculation, the 
superintendent will invariably decide in favor of screw 
machines, either automatic or hand operated, and it de- 
pends largely on the condition of these machine tools, the 
skill of their operators and the stringency of the inspec- 
tion limits how large a percentage of perfect, that is, in- 
terchangeable parts will be obtained from a given lot. 

Another reason why screw machines are generally 
favored for this class of work is because of their adapt- 
ability to various forms of cylindrical work without a 
great investment for special tools. A nominal figure for 
forming tools and reamers is all that is reckoned. This 
factor is, perhaps, the trap in which many otherwise 
shrewd shop managers are caught; they see only the low 
initial cost for tools but overlook entirely the loss per lot 
due to slow production, to work spoiled, or not passing 
inspection, and to the fact that their screw-machine de- 
partment becomes overtaxed with work that could be 
done advantageously with special tools in punch presses 
or with special machinery. They deprive themselves of the 
use of their screw machines and millers for work that 
cannot be done to good advantage in any other way. 
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EXAMPLES OF THE WORK 

The drawings will furnish an instance of this. 

Fig 1-A represents a hollow shaft with slots running 
parallel to its axis. Fig. 2-A shows a slotted filler for Fig. 
1. Fig. 3-A is a view of a spacer tube, and Fig. 4-A 
illustrates a threaded housing for a ball race. 
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SLoTTED PILLeRS FoR Parts In Fires. 1-A AND 1-B 





After a superficial examination of the illustrations 
nearly every practical man would assign these parts to 
the screw machines for the first operation, to be followed, 
where required, by a slotting operation on the miller, and 
the fact is that these parts had been made for years in 
just this way in our factory until we realized that they 
were costing us considerably more than their allotted 
allowance in the assembly of our machines. 

On account of the close limits on length and concen- 
tricity of the outside with the hole, the inspection loss 
had been great and the time of production slow, so that our 
screw machines fell behind with other work. This neces- 
sitated working overtime and even night shifts at higher 
wages, which meant an increase of payroll, an increase 


2.030" 
2.032" 

















FIG. 3-B Art Macrmer 


ANOTHER Piece MaApe sy T'wo Dirrerent PROcEssES 


of power and light bills and raised our entire overhead 
charge, directly affecting the production cost of the screw- 
machine department in total. 

The parts shown by Figs. 1-A and 3-A were made of 
seamless steel tubing of sufficient wall thickness to allow 
machining of the pieces both inside and outside. The hole 
was first bored and reamed to size, but since tubing of 
such wall thickness could not be secured absolutely true 
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ind the drill and reamer fo ‘owed the old hole, subject 
to the law of least resistance, we could not get concen- 
tric work until we finished the outside surface in a later 
operation by driving the pieces on arbors and turning 
them between the collet and center. By this method we 
got true work, but the finish depended on the sharpness 
of the cutting tools and the cutting speed of the machine. 
Anybody acquainted with the machining of unpickled 
steel tubing knows what that means. 


A CHANGE IN MATERIAL 


Finding this method unsatisfactory we changed the 
material and made the parts of cold-drawn steel stock 
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FIG. 4-B 
A Larcer Piece or Work TRANSFERRED FROM THE 
AUTOMATIC TO THE PUNCH PREss 


of the largest diameter of the finished pieces, depending 
on the accuracy of the stock for the outside surface and 
the size of the reamer and copious lubrication for the size 
and smoothness of the bore and on good luck for the 
trueness with which the drill and reamer would come out 
on the other end, or rather meet in the center (inasmuch 
as our automatics have only a 2-in. feed and we had to 
add another drilling and reaming operation on a hand 
machine). 

On account of a lower price for cold-drawn stock 
as compared with steel tubing and because the machining 
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of the outer surface of the hollow shaft, Fig. 1-A, was 
omitted, the final cost of these pieces was about one-third 
lower as made of cold-drawn material in the last described 
manner than when made of tubing, in spite of the addi- 
tional drilling through the center. However, even at this 
reduction the price was too high because of the large in- 
spection loss due to eccentric work, as well as to rough or 
oversize holes. 

The part Fig. 4 was also made of cold-drawn stock, 
on an automatic. The thread had to be absolutely true 
with the bore and was chased on the lathe as indicated in 
Fig. 4, A. The part Fig. 2-A was made of special gaged 
cold-drawn stock cut off on a hand screw machine and 
then slotted and milled at great expense in two opera- 
tions. 

The drawings marked B showing these parts, somewhat 
modified in their appearance but serving the identical 
purposes will show clearly how we finally dispensed 
altogether with the expensive screw-machine and milling 
operations, leaving these machines available for other jobs, 
thus cutting out expensive overtime and night work and 
incidentally reducing the cost of the products to a surpris- 
ing extent. 

We are now making part 1 at one-tenth, part 2 at less 
than one-tenth, part 3 at one-fourth, and part 4 at one- 
third of their former costs and the products are finished 
better now than when made under old conditions. 


GREATER ECONOMY AND A BETTER PRODUCT 


It will be noticed that all of these parts, with the ex- 
ception of part 3; which is die-formed of seamless steel 
tubing of a gage to give correct diameter at the shoulders 
and requiring no machining or finishing, are now forme:] 
of cold-rolled, openhearth strip steel in special dies and 
require little or no machining. In spite of their great 
cheapness the pressed products are far more satisfactory 
and uniform, and therefore interchangeable, than the 
expensive machined pieces were. An added advantage 
of the pressed pieces is their smoothness and wearing 
qualities, due to the rolled surface of the raw material. 

The transformation of this production from bar steel 
on the screw machines to cold-rolled strip steel, formed to 
shape in special dies in the punch press, required an in- 
vestment of about $500, but the saving on the first lots 
repaid this expenditure and left a profit besides. 

The examples given in the preceding, while based on 
facts, are by no means suggested as a criterion by which 
other conditions should be regulated ; they merely express 
one man’s opinion and illustrate how we dealt with per- 
plexing conditions and remedied them to our entire satis- 
faction. If the article suggests ways and means by which 
others, confronted with similar troubles, will be benefited, 
it has served its purpose. 

* 

A good non-freezing compound for water kept in barrels 
or buckets, according to “Power,” can be secured by adding 
to the water 2 lb. of common salt or commercial chloride of 
calcium for each gallon of water. This prevents freezing at 
temperatures down to about 15 deg. F., or lower, according 
to the strength of the solution. To prevent unpleasant odors 
arising from keeping the water a long time, the containing 
vessels should be perfectly clean before being filied, and 
when wooden barrels or buckets are used their interiors 
should be charred. Use fresh, clean water, as free as possible 
of organic matter, and when the vessels are filled, sprinkle 


the surface of the water with crushed charcoal and protect 
the water from contamination. 
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Standardized Boxing and Shipping 


By K. C. Mruier* 


SYNOPSIS—Even in well organized shops the storing, 
packing and shipping often receive scant attention. Here 
vhis has been standardized as to storage space and the 
making of boxes and crates, even to the point of fixing a 
piece price for each operation. 

The shipping department of the Root & Van Dervoort 
Engineering Co., of East Moline, Ill., is a building, 130 
ft. long and 60 ft. wide, having four floors and a base- 
ment. The construction is of the approved mill type; 
each floor is supported by two rows of columns and is 
thus subdivided into one center aisle and two side bays. 
The floors and basement are connected by means of a 
freight elevator in addition to the stairway; both these 
are located centrally along the east wall. In addition to 


Two markers are on each bin, one of these gives the bin 
number and the other the name or symbol of the ma- 
terial in the bin. In case more material than the bin can 
hold is to be stored, an empty bin is chosen and properly 
marked, and the original bin is marked to show where 
the “overflow” stock is stored; the overflow material is 
used first. 

Material to be delivered is segregated and placed on 
platform trucks, having two shelves. Fig. 2 shows a row 
of these loaded with various kinds of material, some of it 
in tote pans and some loose, according to its nature. ‘The 
truck may be loaded partly on the fourth floor and finally 
in the basement before being ready for delivery. 

Fig. 2 also shows the stripe painted on the floor in 
front of the truck wheels, to prevent the trucks from be- 





Fie. 1. StroraGe or SMALL PArtTs 


natural light distributed from well placed windows, the 
building is artificially lighted with tungsten lamps 
mounted singly or in clusters. 

This department handles the storing of stock, manu- 
facturing of wood parts, and the packing and shipping. 
The product is delivered direct from the paint depart- 
ment at the north end of the first floor, is unloaded from 
the car and placed in storage by the stock-storage de- 
partment. The lighter parts are stored on the fourth 
floor and the heavier in the basement. The larger en- 
gines are stored on the third floor. 


STaNDARD Stock SPAcEs 


The stock is stored in spaces that are a multiple of a 
standard piling-board unit, 24x30 in., and the floor is 
laid out by painting a 2-in. stripe around these multiple- 
unit spaces. The method of piling is, of course, depend- 
ent on the shape of the material, as in some instances only 
one layer is placed in the space and in other cases several 
layers, separated by piling boards, or, again, it may be 
piled without any separating medium. 

Small material is stored in bins, part of which are 
shown in Fig. 1. A comprehensive index of all stored 
material is seen hanging between the HF and the F bin. 


*Chief tool designer, Root & Van Dervoort Engineering Co, 





Fie. 2. Dousie-Deck Trucks 


ing placed in a disorderly manner and using more aisle 
room than necessary. 

The next function of the stock-storage department is 
the delivery of material to the proper place. It may be 
noted here that it is a universal rule throughout the plant 
that all material is delivered by the department finishing 
one ™r more operations, to the next department. 

Tne manufacturing is done on the first and second 
floors, while the assembling occupies a corresponding 
space on the second floor. Only simple wooden parts are 
made, such as engine skids, battery boxes, hand-truck 
parts and the like. The handling of the material has 
been carefully studied, as the machining time is only a 
small fraction of the handling time. 


PACKING AND WIRING 


The various operations of packing are carried on on 
the first, second and third floors. Upon receipt of the 
material from the stock-storage department it is care- 
fully checked for quantity and specifications, using the 
“packing list” which is a statement of the number and 
kind of parts needed to complete the product ready for 
shipment. : 

The engine is then “fitted,” that is, the lubricators are 
screwed in place, the muffler attached and the gasoline 
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tank and piping fitted. The wiring is next in order, 
which is readily accomplished by the use of the special 
wiring truck seen in Fig. 3. A battery box is seen on the 
right side of the working platform of the truck. Hooks 
are placed on the back to hang tools on and small tote 
pans are provided for nails, screws and other small ma- 
terial used in wiring. 

The compartment on the extreme right of the truck 
is used for wire previously cut to proper lengths. The 
large compartment below is used for excelsior, which 
keeps the batteries and the spark coils from getting too 
intimate in transit. As the wiring is carried on on sev- 
eral floors and as one man can handle all the wiring, it 
was found inadvisable to have stationary wiring benches ; 
hence the portable truck. 

The engine is then thoroughly tested out under its own 
power for a short time by the inspection department to 
ascertain if it is O. K. in every respect. This operation is 





SPECIAL Wirine Truck 


Fig. 3. 


called “retest,” as every engine has been run before on 
the regular test floor. 

The next step is the machining of the crate or boxing. 
Domestic shipments are crated, but export shipments are 
always boxed. The assembling of the crate is done around 
the engine, and if the engine is mounted on skids, these 
latter act as the bottom of the crate. The engine is then 
taken to the first floor and the bill of lading and shipping 
tags made out, and it is finally loaded in the box car. 

This loading is a job which requires considerable care 
and judgment to prevent the product from being dam- 
aged and also to get the most engines in the smallest 
space, at the same time allowing access to the various 
lots going to the different customers. The small engines 
are generally piled five in a row sidewise in the car, and 
properly blocked with “two by fours,” another layer is 
placed on top, separated from the bottom tier by “two by 
fours.” The larger engines are loaded in one tier only, 
as their weight prohibits their placing otherwise. 

The organization of the shipping department is similar 
to the other departments of the plant, as the work is 
handled under the same basic principle. There is, how- 
ever, some difference, for instance, instead of having a 
separate order and production foreman, these two func- 
tions are combined and taken care of by one man, who 
in addition has charge of the stock-storage department. 
This man has a gang boss in charge of the stock storage, 
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another in charge of the manufacturing, one in charge 
of the packing and one in charge of the shipping. The 
only official having direct supervision over these gang 
bosses besides the production foreman is the mechanical 
foreman, who has charge of plant and tool maintenznce. 
A branch tool storage is maintained on the first floor ° 
der the supervision of a gang boss, who works directiy 
for the mechanical department. 

The work is paid for on a piece-rate basis throughout 
this department and suitable operating instructions have 
been made to cover the various operations, which have 
been subjected to a physical demonstration to determine 
the legitimate operating time and “set up.” 


Shaving Flats on Nipples in the 
Turret Lathe 


By S. TALMAN 


In Fig. 1 is shown a brass nipple or guide with two 
flats on opposite sides. The flats are to allow free passage 
of vapor when the nipple is screwed into the holder. 

These nipples were made in lots of 5000 in the turret 
lathe from 14-in. brass rod. The flats were milled on a 
hand miller, the nipples being held in a jig. As will be 
seen, from the size of the article this was rather an awk- 
ward job, especially when the second flat was being milled, 
there being very little metal to hold by. The scrap on 
this operation was excessive. Accompanying sketches show 
how the milling operation was discarded. 

In Fig. 2 is shown a mild-steel holder made for the 
turret of the lathe, with slots across the face to take the 
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Toot For. SHAVING FLATs ON NIPPLES 


shaving tool, Fig. 3. This tool was a sliding fit in the 
holder, and located by a spiral pin engaging in two 
countersinks in the tool, as shown. 

The tool was first tried with one size of cutting slot, 
but the cut was rather heavy and required excessive pull 
on the handle of the slide to force it over the work. 

The nipple was chamfered, drilled and threaded. The 
shaving tool was pushed over on the large part of the slot. 
The operator then pushed the tool over with the fingers 
until the small slot was in the center, the spring pin 
engaging in the next countersink. The tool was again 
pushed over and the flats were complete. The nipple was 
then cut off. This proved an entirely satisfactory method 
and the scrap was practically nil. 

On brass there was no burr left to prevent the nipple 
from screwing into the holder. The tool is of carbon steel 
and left hard. Too much clearance should not be given, 
about 3 deg. being sufficient. 
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A Variety of Tools for Radial Drill- 
ing-Machine Parts 


By 


SYNOPSIS—A fixture for drilling speed boxes that 
saves the operator the heavy lifting so to 
this class of work. Milling segments in a fixture that 
is adaptable to a considerable range of sizes, the milling 
being done with cutters carried in a special head set close 
to the miller column, and so designed as to obviate chat- 
ter. Ball-handle milling and drilling. 
of milling out a web with a four-lipped drill used in a 
radial drilling machine. Milling keyways in a drilling 
machine. An underfacing tool without the usual draw- 
backs. Details of an inserted-tooth dovetail broach. A 
horizontal boring machine fitted for hobbing arm worm 
gears, and a planer used for cutting keyways in tapping 
hoods. 


common 


A unique method 


Manufacturing needs compel modern shops to keep con- 
stantly improving their old tools, or to design and build 
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new ones, so that these plants are a constant source of 
mechanical news to the technical man. A good example 
of a shop of this kind is the Cincinnati-Bickford Tool 
Co., Oakley, Cincinnati, Ohio. A visit to this plant sel- 
dom fails to discover something interesting, whether new 
The tools and fixtures 
shown in connection with this article, are of interest from 
a number of angles, and well worth studying carefully. 

The speed-box drilling fixture shown in Fig. 1 is an 
improvement over the one shown in Vol. 37, page 810, 
taken from the same shop. The former had legs on it 
to hold it in the different positions, the workman having 
considerable lifting to do in order to shift to various 
settings. As can be easily seen, this one is made so that 
the holding jig rests in a cradle, in which it may be re- 
volved with very little effort, the settings being indicated 
by the notches A in the disk-like ends of the jig proper, 


or overlooked on a previous visit. 
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DRILLING FIXTURE 


Fie. 1. Sprep-Box 
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Fic. 3. Seament-Mitiine Fixture anp Specrat Heap 











Fie. 4. ANOTHER View or SEGMENT FIXTURE 
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into which a locating dog, or clamp B, is inserted. 

The speed-box casting is first milled off on the base 
and cover surfaces, and the main spindle hole is bored. 
The base surface and spindle hole are then used to locate 
the casting in the drilling jig, the base being securely 
clamped to the jig plate after ground pins have been 
thrust into the bored spindle holes, as shown at A and B, 
Fig. 2. After the casting is in place, the swinging plate 
C, which is hinged at D and £, is placed in position 
and locked at F and G, by slipping split washers under 
the heads of the two capscrews and tightening them down. 
This plate carries the drill bushings H, which are used 
to guide the drill in drilling out the holes for the set- 
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to be milled by means of the clamping arrangement shown 
at D, which is carried on the end of the slide F. This 
slide may be moved in or out to accommodate various 
lengths of arms. The pin C is not fastened to the slide, 
but the slide is slotted so that it may be moved without 
disturbing the center pin. 

The vertical cutter-spindle arrangement is special, and 
is set very close to the miller column in order to secure 
sufficient rigidity and freedom from chatter. The ver- 
tical spindle is not driven by a bevel gear on the arbor, 
as seems to be the case at first glance, but is driven by a 
heavy bevel gear on the nose of the miller spindle. This 
allows the upper end of the vertical spindle to be sup- 
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Fie. 6. Barit-HANDLE DRILLING JIG 
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Fic. 7. Removrne Toot ror Rack CLEARANCE 
screws Which support the gear-shifting lever. Bushings 
for the various other holes are placed in different parts 
of the fixture, some of those for-oil or setscrew holes be- 
ing placed in the ends of the steel extensions, as shown 
at /, J and K. 
MILLING SEGMENTS 

A Cincinnati miller rigged up especially for milling the 
segment on the arm of a casting used for elevating tum- 
bler plates, is shown in Fig. 3; One of the castings is 
shown lying on the miller table at A, and another in the 
fixture at B. The one in the fixture is located and held 
on a heavy pin C, set into the center of the fixture. The 
outer end of the arm is.supported close to the segment 


Fie. 8. Arm Keyway MILiine Toots 

ported at F’, which, with the bearing at G, and support H, 
gives it three supports in comparatively short distance. 
The bevel gear 7 is driven from the gear on the vertical 
spindle, and turns the shaft J. A small sprocket K on 
the end of this shaft drives the sprocket Z through a 
chain M. 

Referring to Fig. 4, which shows the other side of this 
fixture, the sprocket Z is shown to drive the gear NV 
through a small pinion. This gear operates a worm mesh- 
ing with the segment O, so that as the machine and fix- 
ture operate, the end of the casting arm is fed past the 
three cutters at P, and top, bottom and curved end of 
the segment are milled at one cut. By pulling on the 
handle R the rotating worm that meshes with the seg- 











March 19, 1914 


ment O is withdrawn and the feed stops. This makes 
it possible to swing the fixture back to the starting po- 
sition and put in another piece of work, without stopping 
the machine. 


MACHINING BALL HANDLES 


Ball handles, or levers, are first turned to the form 
shown at A, Fig. 5; this is done from the bar in a screw 
machine. Next they are placed, 12 at a time, in the table 
fixture shown, and, using the same vertical head shown 
in the previous engravings, the large ball ends are milled 
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locating pin #, which fits the notch F in the clamp. The 
setscrew holes in the ends of the levers are also drilled in 
this jig, one of the bushings being shown at G, but the 
other is hidden under the end of the clamp. 

The casting shown in Fig. 7, is for a drill head; after 
boring a hole in it there is a web left over the slot A. 
This slot is for the rack to work in, and the web must be 
removed to give proper clearance. The large hole is bored 
on a horizontal boring machine while the casting is held 
in a fixture. It is then placed in a jig, and a Bickford 
radial drilling machine is used to remove the web, with 
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Fie. 11. Insertep-Tootru Dovetait Broacu 
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Fic. 10. Spanner-Howie Dritirme Jie 


the tool shown in the foreground set in place. The ec- 
centric block B fits the bored hole, and the keyed bushing 
C fits the jig. The four-lipped drill is free to slide 
up or down in the bushing C, but has a permanent bear- 
ing D in the guide block, so that it is supported and 
held to its work as it is fed downward. 

Radial arms, owing to the great amount of overhanging 
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Fie. 12. Derarts or Insertep-Tootu Broacu 


flat, as shown at B. The holding fixture is very simple. 
The shank of each lever rests in a short V-groove, and the 
smal] ball on the end of each rests in another V-groove, 
which runs lengthwise of the fixture. Six clamps hold 
the 12 levers as shown. A hardened block C, hinged so 
as to be swung around to cutting position, serves to set 
the milling cutters correctly. 

After being milled, holes are drilled through the flat 
ends in the jig shown in Fig. 6, which holds two levers. 
One lever is shown in position at A, while the other side 
is left empty to show the method of locating. The drill 
bushings are carried in the clamping lever B. The diffi- 
culty of locating this clamp correctly and quickly each 
time is overcome by means of the notches C and D in the 
sides of the jig, into which the clamp fits, and also by the 





metal, are usually difficult to keyseat. A quick, accurate 
and satisfactory method is to set them over the locating 
post shown in Fig. 8, with the planed face against the 
gage block A. This brings them into the proper position. 
The keyway is then milled out with the tool shown at the 
right. The cutter B is run through bevel gears, from 
the vertical spindle C, which fits the spindle of the drill- 
ing machine. Heavy keys at D slide in the keyway EF 
of the post, and guide the tool, the body, of course, being 
a nice sliding fit for the bore of the post. 


An Unperractne Toor 


Very often a tool that will face or counterbore a hole 
from underneath is wanted, and the one shown in Fig. 
9 answers all requirements for satisfactory work. The 
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shank A is made hexagon at B. The cutter C has a hexa- 
gon bore to fit the shank. The head D is small enough 
so that the cutter may be easily slipped over it onto the 
hexagon driver. The split washer # is then slipped 
into place, locking the cutter onto the shank. The cut- 
ter and washer are both knurled to obviate the tendency 
to slip in the hands when putting them on or removing. 

A simple jig for holding locking collars while drilling 
the spanner-wrench holes, is shown in Fig. 10. The jig is 
too plainly shown to need explanation, except that the 
lccking nut A is made with a quick-acting thread, so that it 
may be removed in one or two turns. This is accom- 
plished by tapping the threads through and then boring 
a hole through at an angle, which cuts the threads out 
on opposite sides of the hole at opposite ends. Thus, 
when the nut is loosened sufficiently to be tipped to the 
angle at which the hole is bored, it may be pulled off, 
but holds securely when the face is at right angles to the 
bolt, 

Inserted-tooth broaches are, as a rule, unsatisfactory 
for the reason that the strain almost invariably causes the 
teeth to loosen and shift. The one shown in Fig. 11 is 
for cutting a dovetail, and was first made of machinery 
steel, but as this proved too weak, the body was made of 
tool steel and with good results. The teeth are all made 

















Hosppinc Arw Worm Gears 


Fig. 13. 


of high-speed steel, and the sizes, proportions and meth- 
od of holding are all plainly shown in Fig. 12. 

A Fosdick horizontal boring mill has been fitted up as 
shown in Fig. 13, for hobbing out the teeth of the worm 
gear on radial arms. The hob A is carried on the regular 
boring-bar spindle, but at B a spur gear has been placed. 
From this gear a chain of gears leads to the driving 
mechanism of a special rotating table (, on which the 
arm to be hobbed is bolted. The partly hobbed teeth of 
an arm gear are shown at D. 
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KEYSEATING TAPPING Hoops 


Tapping hoods, used on Bickford radials, are cylindri- 
cal pieces of cast iron, varying in size from 7 to 12 in. 
in diameter, and from 1234 to 21 in. in length, and have 
two keyways cut on the inside of each, which are from 34 
in. in width in the smaller sizes, up to 154 in. in the 
larger ones. These keyways are cut on a Cincinnati 
planer, fitted as shown in Fig. 14. One of the castings is 
shown at the left, the keyways being indicated at A and 











KeryYsEATING TapprInc Hoops on A PLANER 


Fie. 14. 


B. These castings are set into the fixture as shown at C, 
and the keyways are cut, one at a time, with the tool D. 
This tool is carried on the bar EF, which is guided by 
the brackets F and G. A holder H is clamped in the 
planer-tool holder, an extension and bolt J being used to 
prevent the clapper box working. Feeding is done by 
turning the cross-feed handle J. When one keyway is 
done, the cross-table is run over and the other keyway is 
cut, the tool being double. With this arrangement both 
keyways are cut in about an hour, floor to floor, while on 
a keyseater a man sometimes: worked all day on one. 
% 
Forming Tools and Gages for 
Wooden Builets 


By Water G. Groocock 


Forming tools of various shapes are quite ordinary 
work in the average toolroom, yet forming tools for wood 
are the exception. In these days when we constantly read of 
wooden guns, it may be information to many readers of 
the AmMerIcAN Macurnist that cartridges with wooden 
bullets are regularly issued to the British Army. 

These are, of course, not for use in the field, but form 
part of the equipment for musketry training. The cart- 
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ridge that uses a wooden bullet is known as “Cartridge, 
S. A. Dummy Drill Mk. IV,” and is used to teach re- 
cruits to load their rifles from the magazine. Needless 
to say, the cartridges are not loaded. 

Some years back I had several dozen tools to make for 
forming these wooden bullets, which are made of box- 
wood. The general shape of the forming tools is shown 
in Fig. 1. The shape of the bullet is shown by the 
dotted line. 

The form tool, when in use, is forced under the stock 
8S, from which the bullet is being formed and the rota- 
tion of the stock is such that any tendency that the work 
ma: have to deflect from its axis of rotation is pre- 
verted by the tool itself. 

When the tool, which is on the back side .f the work, 
is fed forwarc, the knife edge A commences to form 
the channel! in the bullet. Almost immediately the knife 
edge B begins to trim the end and this trimming of the 
ends acts as a steady to the wood while the body of the 
bullet is being formed toward the point. It will be seen 
from the plan view of the forming tool that the cutting 
edge is sloped away from A, where the cutting starts, 
to C, where the nose of the bullet is finally formed, and 
the completed bullet drops off. From the foregoing de- 
scription it will be at once apparent that the tool is really 
a shaving tool, which acts only on a small part at once. 
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Finally the shape of the nose is checked by the form 
gage, shown in Fig. 4. This gage has a knife edge that 
follows the contour of the nose. The gage is made as 
follows: A piece of round stock is bored and reamed 
to the correct shape of the bullet. After this a flat is 
milled along one side as shown, and finally a small half- 
round cutter is run along to form the groove G, This 
groove is milled so that it intersects the center of the 
gage. As a result of this a curved knife is left that fol- 
lows the shape of the bullet nose, and any variation in 
the shape of the nose is at once apparent. 

The limits, as set, are fairly wide, as will be seen, but 
the system of gaging is such that between these limits 
the accepted article must of necessity lie, and being sim- 
ple, the gaging can be, with confidence, left to boys. 


we 
Some Cutting Operations by 
the Oxyacetylene Method 
SPECIAL CORRESPONDENCE 
Interesting applications of the use of oxyacetylene 


for cutting metals are illustrated by the accompanying 
engravings. ‘These illustrations are taken from the prac- 


tice of the Cave Welding Co., Springfield, Mass., which 
uses the Davis-Bournonville outfit. 








Fig. 1. Currinae OPENING IN A Sipe FRAME 


Many people would probably start to make this bullet 
the other way round, but experience has demonstrated 
that finishing at the point of the bullet is the better 
method. The resulting finish is excellent. The arrows 
show the direction of feed of the tool and the rotation 
of the stock. 

The tools were made by shaping. Two form tools for 

the shaper, well set back, were filed up to the shape of the 
bullet, a rougher and a finisher, and the production of 
the forming tools was then merely a repetition shaping 
job. 
, An interesting feature of the manufacturing of the 
wooden bullet is the system adopted for gaging. “High” 
and “low” limits are given for all government repetition 
work, and this bullet is no exception. It is first gaged 
for diameter by means of the double gage, shown in 
Fig. 2, and all bullets must go through one hole and not 
go through the other. The length is then checked by 
means of the plate gage, shown in Fig. 3, which also pro- 
vides for a “go” and “not go” test. 


> 





Fie. 2. Croser View or THE CuTTING OPERATION 


The halftone, Fig. 1, shows a cutting operation on a 
side-frame plate for an electric car. These plates are 
made of steel and openings are cut, as at A, and the ends 
B rounded. The openings are 14x18 in., and the plate is 
% in. thick. Altogether approximately 45 ft. of cutting 
is performed and the time occupied is 2 hr.; the greater 
portion of this time is used in moving the apparatus and 
preparing the plate for the cutting operation. One of the 
pieces which has been removed may be seen at C. It will 
be noticed that the edges left after the cutting torch has 
removed the metal are commercially smooth and no 
further operations are necessary. 


DESCRIPTION OF THE APPARATUS 


In Fig. 2 may be seen a closer view of the fixture used 
when cutting these openings. The apparatus is made with 
feeds at right-angles and the torch can be fed vertically 
and in an are. The cutting torch A is held securely in a 
clamp, as shown, and is fed up and down by means of 
the handwheel B. It can be fed in a circle by means of 
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the worm and wormwheel C ; this motion is used for cut- 
ting out the round corners in the openings. The head- 
stock which carries the torch can be propelled at right 
angles in either direction by means of the screws D, which 
are in contact with the nuts, which are part of the head. 
‘The screws are revolved with handles as £ to obtain this 
propelling motion. Stops F are placed on the fixture 
guide rods to determine the length of opening desired 
to be cut. It is thus only necessary for the stops to be 
correctly set and the torch advanced as described when 
any desired opening may be obtained. The old method 
of machine drilling and cutting out these openings and 
the necessary hand finishing required three days. An- 
other advantage of the oxyacetylene method of cutting is 
that the apparatus may be easily taken to the part to be 
cut; this is often not possible with a machine-tool equip- 
ment. 
CUTTING A STEEL BILLET 

Fig. 3 shows a steel billet 12x16 in., which was cut by 
the oxyacetylene method. The time required was 4 min., 
which is less than 1 sec. for a square inch of cutting. 




















Fie. 3. A Steet BILvet, 12x16 Fie. 4. Enp 
In., Cut By OXYACETYLENE View or STEEL 
PROCESS BILLET 


Note should be taken of the smooth surface obtained on 
this large area by this cutting method. 

Fig. 4 shows an end view of the steel billet; a slot was 
cut as shown to test the cutting qualities of an autogenous 
outfit. This cut was made without the torch being 
guided by a fixture to see if a straight slot of commer- 
cially equal width could be obtained. At the upper end 
may be seen the part where the metal fused owing to the 
width on the outside of the slot being rather thin. After 
the cut had been started, however, this defective surface 
disappeared. 


o 
ve 


African teakwood is renowned for its indestructible quali- 
ties. It was used to an enormous extent in shipbuilding and 
many ships built of it are still in existence more than 100 
years later; most of the famous East Indiamen were built of 
teak. The wood is very heavy and hard; its weight is from 
42 to 52 Ib. per cu.ft., whereas pine only weighs about 30 Ib. 
per cu.ft. Teak is easily worked, but the large quantity of 
solid contained in it necessitates extra hard tools and even 
then they are subject to rapid wear. The wood contains an 
ofl which prevents nails driven into it from rusting. 
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Through the Inspector’s Gage 


It is easier to lay a thing down, in the shop or any- 
where else, than to hang it up. 
ok * * 


For a young machinist, work in a job shop offers great 
opportunity. Initiative and self-dependence are essential 
in such work. 

* * * 

With a diamond, tool-hardened steel can be bored at 
the same speeds and feeds as are used with an ordinary 
steel tool on soft steel. 

te ok a 

Simplicity in construction is the real touchstone of 
successful designing, the only qualities that will stand in 
machine design are simplicity and honesty. 

* Bs * 


In the drawing of sheet-metal shells it is often a mis- 
take to economize in the number of operations as the 
only result will be a large loss through breakage. 

* * * 


Probably the greatest obstacle to progress in any line 
is the inertia of habit. We are sometimes even handi- 
capped by the fact that we refuse to be handicapped by 
our fathers’ limitations. 

oe ca ok 


Tests have shown that chrome leather lacing is of con- 
siderably higher strength than ordinary rawhide or calf- 
skin lacing, and it seems apparent that it develops greater 
serviceable strength when used in splices. 


* * * 


Application of that which is really observed is the path; 
way to opportunity for the mechanic, and once he starts 
on the pathway, he will be surprised to find how very elas- 
tic opportunity is. 


* * * 


A writer on principles of efficiency makes this state- 
ment: “We have interposed the device of wages between 
basic need and its satisfaction. Wages, therefore, acquire 
the importance of both, and wages are also the cushion 
between anarchy and civilization.” 

% co cg 


The life of the silent chain under automobile con- 
ditions is largely depéndent on the wear at the joints. On 
account of the high speed and the whipping of the chain, 
it is important that the joints be well oiled. Efficient 
lubrication is the secret of efficient chain service. 


* * cS 


Mandrels, as differentiated from arbors, are used to 
hold work, while arbors are used to hold tools. The de- 
sign of a mandrel is frequently looked on as simple, but 
to make it capable of use economically and rapidly, re- 
quires careful consideration of many important points. 

as bo * 


Much can be done to increase a man’s efficiency by 
strengthening the personal tie between the workman and 
the manager. If both remember that their attitudes to 
each other are practically those of buyer and seller, and 
demand the same tact and courtesy, many troubles would 
be avoided. 
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Letters from Practical Men 





An Adjustable Time-Saving 
Planer Clamp 


The illustration shows an adjustable clamp for large 
planer and miller work that saves its cost many times 
over, while the operator is looking for blocking or scrap 
pieces that will serve his purpose. 

The upright A is made of cast iron with cast teeth. 
The pawl B is also of cast iron and has no finish or 
machine work, except drilling a hole for the pin C and 
filing the shoulders D, so that when force is applied by 
clamping the bolt (not shown), the thrust is taken by the 
shoulder D and the tooth 2. The upper end of the small 




































































, ADJUSTABLE PLANER CLAMP 


spring F is bent around the pin G to retain its position, 
the lower end enters the hole in the pawl. When the 
clamp is removed from the upright A, the shoulders D 
on the pawl prevent further motion about the pin C, 
keeping the paw! in position. 

The clamp can be instantly raised and adjusted ver- 
tically by simply lifting it. To lower the clamp, press 
with the fingers on the end of the pawl and it can be 
dropped to the required position quickly. The parts 
being cast iron, they can be cheaply replaced. The up- 
right A is made in different lengths as required. These 
clamps have been in service for some time and have 
proved satisfactory. 

A. D. VANceE. 

Warren, Ohio. 

se 


A Self-Adjusting Center Plug 


The illustration shows a self-adjusting center plug 
which has given satisfaction. It is designed for use on all 
types of cylinder work where the machining is from a 
cored or unfinished hole. In making this plug A and B 
are made of cast iron. The ring B is made of tool steel, 
hardened and drawn to a spring temper and is split so 





that it will expand. The diameter of this ring must be 
sufficiently under the diameter of the hole in which it is 
to be used, as to assure it taking all pieces of work no 
matter how irregular the casting. The idea of this de- 
vice is that it will adjust itself to the diameter (into 
which it is placed) holding fast and bringing the cast 
hole central so that all machining on the work will be as 
near true with the hole as possible under ordinary prac- 
tical conditions. 

The angles on the parts A and C are about 60 deg. The 
diameter of the hole in the part C must be a sliding fit 








SELF-ADJUsTING CENTER PLUG 


on the small turned part of A. When assembled it is used 
as shown in the illustration. By pressing against the 
center of A, which forces it through B and thus brings 
the two angles closer together against the wire ring B 
the wire is expanded until it binds against the casting 
held. 

This idea can be modified in many ways to suit jobs of 
various natures. 

Kart P. WeBsTeER. 
Bridgeport, Conn. 


9° 


Facing Tool with Releasing 
Collar 


The facing tool shown in the illustration eliminates 
the annoying feature common to the usual type of solid 
facing tools, namely, that of having to knock off the 
facing cutter with a hammer when you desire to resharpen 
it. The releasing collar B backs up the cutter whenever 
necessary, the tongue in this collar engages with ‘the slot 








Factne Too. with ReLeastne CoLiar 


in the cutter A. In this particular case the slot was 
made 3gx¥& in. deep, milled with a 3-in. diameter cutter 
34 in. wide. It will be noted that the collar B is 
milled with two flats in order to give a good wrench 
hold. 
J. H. Moore. 
Hamilton, Ont., Canada. 
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Sling for Mounted Truck 
Wheels--a Cutter Head 
The sling shown in Fig. 1 is used in the Renovo shops 
of the Pennsylvania R.R. for lifting mounted truck 
wheels. 












) 
1 


Wire Cable 


Sends of cables 
| Capped with 
lead 





Fre. 2. Cutter HEAD 


In Fig. 2 is shown a cutter head for flue sheets which is 
self explanatory. 
JosePpH K. LONG. 
Renovo, Penn. 
ws 


Device for Setting Jigs for Bor- 
ing on the Miller 


The sketch shows a tool for setting jigs for boring on 
the miller. Buttons are attached in the usual manner 


Spindle of Universal Mill 
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DEVICE FOR SETTING JIGS FOR BORING ON THE MILLER 
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to the work and the miller table adjusted until the ex- 
tension A on the feeler B turns freely around its arbor 
and the button. 

Davin W. Layton. 


Pearl River, N. Y. 


# 
Cutting Gage-Press Screw 


The illustration shows a press screw, the making of 
which was interesting. This job taxed the Brainard 
miller to its utmost capacity. We had to cut off the car- 
rier screw to enable the work to be done, as the table 
would only clear at an angle of 55 deg., and the angle of 
the thread was 65 deg.; this caused the cutter, which was 
a side and face one, to cut back and front on opposite 





Curtine A LARGE Press Screw 


sides, thereby giving a satisfactory angle of about 10 
deg. to the sides of the threads. The ends were after- 
ward turned down to the required size, and a phosphor- 
bronze nut was cast around it. The fly-press now does 
useful service pressing bushes, drifting and the like. 
THomas PowELL. 
Luton, Eng. 
% 
Reinforcements for Tapped 
Holes in Brass 


In the production of electrical appliances, instruments, 
supplies, and the like, which are made of sheet metal 
and have holes pierced in the punch press, which must 
later be tapped, some trouble will be encountered when 
it comes to using stock less than yy in. thick, especially 
if the tapped hole must resist any strain. In order to 
provide the greatest possibile thickness of metal to tap 










Piercing Punch 


Z| 
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: * Diam OF tap hole 






_ am. of 
reinforcement in 
die plate 

REINFORCEMENT FOR TAPPED HoLges 
IN BRAss 
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through, the stock is pierced and the punch which does 
the piercing has an enlargement which passes down 
through the metal far enough to force the metal out on 
the under side, forming a reinforcement or greater thick- 
ness for the tapping of the hole. 

In the illustration are shown the type of punch used, 
at A; at B, the hole in the die-plate, and at C a section 
of the metal after the punching and forming has been 


Bhs ‘ ‘ . 
completed. ‘The size of hole in the die plate governs the 
outside diameter of the reinforcement. 
Outside 
Diam. of Diam. of Piercing Punch, Inches Diam. of Re- 
Size of Tap Hole, inforcement, 
Tap Inches 0.031 Brass 0.040 Brass 0.050 Brass Inches 
3-48 0.082 0.045 0.052 0.060 doxy, 
4-32 0.087 0.053 0.060 0.068 fod 
4-36 0.093 0.063 0.070 0.078 tow 
5-40 0.105 0.071 0.078 0.086 Yds 
6-32 0.113 0.079 0.086 0.004 fay 
7-32 0.128 0.087 0.094 0.102 tas 
8-30 0.138 0.095 0.102 0.110 tows 
8-32 0.141 0.103 0.110 0.118 Poxay 
3-48 0.082 0.043 0.050 0.058 Axdy 
4-32 0.087 0.051 0.058 0.066 iy 
4-36 0.093 0.061 0.068 0.076 ay 
5-40 0.105 0.069 0.076 0.084 dowdy 
6-32 0.113 0.077 0.084 0.092 iowy 
7-32 0.128 0.085 0.092 0.100 iy 
8-30 0.138 0.093 0.100 0.108 iy 
8-32 0.141 0.101 0.108 0.116 Xyy 
3-48 0.082 0.041 0.052 0.056 ends 
4-32 0.087 0.054 0.059 0.064 m4 
4-36 0.093 0.059 0.066 0.074 , 
5-40 0.105 0.067 0.074 0.082 Igy 
6-32 0.113 0.075 0 082 0.090 ee 
7-32 0.128 0.083 0.090 0.098 Yeo 
8-30 0.138 0.091 0.098 0.106 Yow 
8-32 0.141 0.099 0.106 0.114 vox 
3-48 0.082 0.051 0.058 0.066 eats 
4-32 0.087 0.059 0.066 0.074 XX 
4-36 0.093 0.069 0.076 0.084 exe 
5-40 0.105 0.077 0.084 0.092 exes 
6-32 0.113 0.085 C.092 0.100 exes 
7-32 0.128 0.093 0.100 0.108 wry 
8-30 0.138 0.101 0.108 0.116 Xe 
8-32 0.141 0.109 0.116 0.124 exes 


REINFORCEMENTS FOR TAPPED HOLES IN BRASS 
The dimensions given in the table have been found 
to give excellent practical results in the tapping of holes 
in half-hard brass. The dimensions for the tapped 
holes required, the diameter of the piercing punch used, 
the diameter of the forming portion of the piercing 
punches and the outside diameter of the reinforcement 
when finished, are given for brass 0.031 in., 0.040 in. 
and 0.050 in. thick. 
C. F. Scripner. 
Hartford, Conn. 


Cutting a Large Gear on a 
Boring Machine 


The illustration shows a gear-milling operation on a 
Lucas horizontal boring machine. The spur gears were 
$4 teeth, 1 pitch, but not having a machine capable of 
doing this work in the usual way on an arbor, I found by 
making a few changes on the boring machine it could be 
accomplished nicely. 

We used a Kcempsmith Universal dividing head, which 
is provided with a screw for chuck work. The gear was 
held by a special faceplate to screw onto the dividing 
head with the outer end turned to fit the bore of the gear, 
and also having a feather key to prevent the gear from 
turning, and drilled and tapped in the end for a stud 
for clamping. 

Owing to the size of the gear it was necessary to ad- 
just the dividing head so that the gear, when clamped 
to it, would be parallel to the platen, and the cutter must 
be fed down through the work, this being accomplished 
with a pair of spur gears connecting the platen feed rod 
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with the parallel rod of the machine. Both rods were 
supported by bearings near the gears. 

Thus it can be seen, that when the platen-feed lever 
is engaged, any amount of feed within the range of the 
machine is transmitted to the head and tail block and the 
cutter feeds down through the work. When the cut is 
finished the feed lever must be released, and the cutter 














Tue Gear-CurTinc ARRANGEMENT 


may be returned to position for the next cut by the quick- 
return power arrangement. 

The platen must be locked in one position and we 
usually tie the feed lever on its side to prevent it becom- 
ing accidentally engaged. ‘This makes a rigid arrange- 
ment and enables us to cut a gear 84 teeth, 1 pitch, 24%- 
in. face in 4% hr. 

Frep B. CHAPPELL. 


Glens Falls, N. Y. 
Table of Cube and Fourth 
Powers 


The table herewith gives the fourth power of standard 
music-wire diameters. I have found this handy when 
calculating springs. 

L. A. MAcomBer. 

South Easton, Mass. 


STANDARD MUSIC WIRE 
Washburn & Moen Gage 


No. of Diameter, 
Gage in Inches Cube of Diameter Fourth Power of Diameter 
00 0.0133 0. 00000235 0. 00000008 12 
0 0.0144 0. 00000298 0 ._00000004 29 
1 0.0156 0. 00000379 0 000000059 1 
2 0.0166 0 .00000457 0 00000007 59 
3 0.0178 0. 00000564 0. 000000 1004 
4 0.0188 0. 00000664 0.0000001248 
5 0.0202 0. 00000824 0. 000000 1664 
6 0.0215 0.00000994 0 .0000002136 
7 0.0230 0.00001216 0. 0000002798 
Ss 0.0243 0.00001435 0 0000003487 
9 0.0256 0. 00001678 0. 0000004295 
10 0.0270 0. 00001968 0. 0000005314 
il 0.0284 0 .00002290 0 0000006505 
12 0.0296 0 .00002593 0. 0000007676 
13 0.0314 0. 00003096 0 0000009721 
14 0.0326 0. 00003464 0. 000001129 
15 0.0345 0.00004 106 0.000001416 
16 0.0360 0 .00004665 0 .000001679 
17 0.0377 0 .00005358 0 .000002020 
18 0.0395 0.00006 163 0 .000002434 
19 0.0414 0. 00007096 0. 000002938 
20 0.0434 0.00008174 0. 0000038547 
21 0.0460 0 .00009733 0 .000004477 
22 0.0483 0.00011268 0. 000005442 
23 0.0510 0 00013265 0. 000006765 
24 0.0550 0. 00016637 0.000009 150 
25 0.0586 0 .00020123 0.000011790 
26 0.0626 0.00024531 0.000015350 
27 0.0658 0. 00028489 0.000018740 
28 0.0720 0. 00037325 0. 000026870 
29 0.0760 0 .00043897 0. 000033360 
30 0.0800 0.00051200 0 .000040960 
31 0.1050 0.00115762 0.000121500 


TABLE OF CUBE AND FOURTH POWERS 
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Guards for Wood Shaper 


Among the numerous machine guards used by the East- 
man Kodak Co., Rochester, N. Y., is the one shown, used 
on a two-spindle wood shaper. Taking the left-hand one, 
the guard proper A is screwed to two pieces of iron B and 














GuARDs FOR Woop SHAPER 


C', which may be slid out or in by loosening the thumb- 
screws D and £. These are carried in a cross-bracket F, 
which may be raised or lowered by turning the handwheel 
G. The combination gives any adjustment required. 
ETHAN VIALL. 
Cincinnati, Ohio. 


“3 


Welded Pipe Joints 


About 10 years ago I was working in Germany with a 
small firm. The factory made hand-forged pipe joints. 
At this time there was much competition between the 
large firms on big South American orders for forged 
pipe joints, of different styles and sizes. Our employer, 
one of the old school, handed in an estimate and got the 
job. 

He figured that in spite of old methods he would save 
sufficient material to show a profit. The material waste 
of the big firms with their expensive hydraulic presses 
was about 50 per cent., while our waste was only 15 per 














JOINTS 


WeELDeD PIPE 
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cent. The forging of joints seems to be difficult, but 
with a little experience it is easy. 

The elbow A is made from a piece of sheet iron of the 
shape shown at B, bent as shown at C. The T-piece D 
is made from a piece shaped like #. The cross F is 
made from two pieces like G. 

The price of forging 100 of A for a 34-in. pipe was 
5.75 marks ($1.45). A blacksmith with a helper made 
on an average 180 in 10 hours, while for threading 
both ends the price was 0.70 mark (18c.) per 100. The 
forging of D and F is much easier, and a blacksmith 
with his helper made 25 pieces H in 11% hours. 

Orro RUSHITZKA. 

Newark, N. J. 


% 
Gage for Valve Seat 


An interesting method of gaging automobile valve 
seats is shown in the illustration. Here is shown a tool- 
steel body A which is knurled to facilitate handling, a 
plate B which is screwed and doweled to the body, a 
finger C for gaging and a spring which is used in con- 
nection with this finger. 

When making this gage the beveled surface is ground 
an accurate 45 deg. bevel after lapping out the hole, 
leaving the outside end a little longer than required 
that it may afterward be ground off the necessary amount 
to bring it flush with the valve head when it is at the 
smallest thickness allowed. Now after grinding off the 
outside which matches up with this surface on the plate 
B, it is firmly secured in place by the screws, after 











GAGE FOR VALVE SEAT 


which the finger C is ground off until it is a firm slid- 
ing fit in the slot D. Now taking this finger out, we grind 
the inner surface until it is 0.005 in. below the body 
surface of the finger, and putting it back in place with the 
side which has the two thicknesses towards the body 
of the gage, put the spring in place, thus accurately 
completing the gage as shown. 

When using, the valves are slipped in the gage and 
are held against the beveled surface while being tested 
by pushing the gaging finger in toward the center, when, 
if the thinnest part of the finger goes by the valve seat 
and the thickest part does not, it indicates that the valve 
seat is within the limit of thickness allowed. By re- 
moving the thumb from the gaging finger it springs 
back out of the way and permits the valve to be removed. 

This method of gaging is accurate and insures uni- 
form results; by having indicating lines on the gaging 
finger, the person using the gage can tell just how far 
the gaging finger is in, whether above the limit, within 
the limit, or below the limit. 

FreD MartIn. 

Pawtucket, R. I. 








March 19, 1914 


AMERICAN MACHINIST 


517 


Discussion of Previous Question 


A Positive Stripper 


The article by C. E. Moore on page 186, describing a 
positive stripper for a punch and die, recalls to my mind 
an experience which happened to me some years ago when 
replacing a spring stripper with a positive stripper. 
This served to fix clearly in my mind the limitations of 
a stripper of this kind. 

We were having the usual troubles with the spring 
stripper on a compound die for a motor field punch- 
ing, and finally decided to put on a positive stripper. The 
shearing area of this punching was larger as it was com- 
pound die, where both the inside and outside of the 
punching were stripped at the same time. Considerable 
power was required to strip it. 

Upon trying to use the die after it was fitted with the 
new stripper, we at once experienced a great deal of 
trouble with the clutch pin of the punch press at the 
time of disengagement with the flywheel. After a care- 
ful investigation we found that the average punch-press 
clutch is not designed to transmit much power when the 
ram is at the top of the stroke. In other words the 
stripping is done at the last part of the return stroke 
and at the same moment that the locking or clutch-pin 
is being withdrawn from engagement with the driving 
dog on the flywheel. It must be obvious that the cor- 
ners of the pin and dog will wear rapidly. 

In use we found’ the action of the clutch uncertain 
and it was almost impossible to keep the brake adjusted, 
so that the crank would stop at the top of the stroke. 
This resulted in the clutch pin being noisy. 

However, we were able to use the stripper by keeping 
the punch and die ground sharp, but were satisfied that 
the limit of this type of stripper on the average punch 
press had been reached. 

E. A. ErMo xp. 
Germantown, Penn. 


a 


Safety 


The editorial entitled, “The Safety Chaos,” which ap- 
peared on p. 171, affords an opportunity to call attention 
to a few facts relative to the matter of safety for em- 
ployees. The activity at the present time in installing 
safety guards and devices has no doubt accomplished a 
great deal toward the promotion of safety for workmen. 
This policy should unquestionably be continued as far as 
possible. However, the protection of the employee by no 
means ends here; in fact, it only begins. 

For example, a workmar is liable to be injured, even 
though apparently protected by all sorts of safety guards. 
As a matter of fact, the cause of an injury can sometimes 
be traced directly to the installation of such a protective 
device. The following instance is, perhaps, typical of 
such an accident. 

A skilled workman, who had been employed in a cer- 
tain machine shop for a number of years, had his fingers 
vaught one day in the gearing of the machine he was op- 


, 
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erating and as a result, lost his whole hand. The gears 
on this machine had all been carefully covered with a 
shield in such a way that it seemed quite impossible te. 
come in contact with them. Unfortunately, however, this” 
shield was provided with a small handhole and removable 
cover-plate, the purpose of which was to enable the oper- 
ator to inspect the gears as occasion demanded without 
being compelled to take off the entire shield. As it 
happened, the machinist—naturally a very careful man 
removed the handhole cover on this day and for some 
reason or other stuck his hand through the hole. Why 
he did such a thing even he himself could not explain. 
If this gear shield had not been there the chances are 
that he would not have been injured, at least not so ser- 
iously because, when he felt his fingers being pinched, he 
tried to withdraw his hand but 
quickly enough on acceunt of the smallness of the hand- 


was unable to do so 
hole. 

It is easy to say that this accident would probably not 
have had the handhole had 
it not been there at all and so on, which may be true, 
so the accident was charged directly to the installation 
of the gear shield. 

There are three classes of workmen to be considered 
when taking up questions of safety. These are: First, 
men who are naturally careful; second, men who are 
careless through ignorance ; 
through thoughtlessness and familiarity with the work 
they are doing and the machines they are operating, be- 
lieving it is impossible to get injured. 

Among the first, there whether 
safety devices are in use or not, though something can 
always be said or done in the way of training or educa- 
tion that will add to their protection. 


occurred been larger or 


third, men who are careless 


are few accidents, 


The second class is in danger as far as accidents are 
concerned. These men are not only liable to injure them- 
selves but they are also a constant menace to their fel 
low workmen. Consequently, all sorts of precautions in 
the way of guards and the like are necessary. Constant 
training and education, however, along the lines of safets 
will in time put these men either in the first or the third 
class, with the odds in favor of the first. Should they 
enroll in the third class it is better to let them go, be- 
cause if a man is careless in one thing he is almost al- 
ways careless in all things and therefore hardly a desir- 
able emplovee. 

For the third class very little can be done. These men 
will often jeopardize their own safety, as well as that of 
the men about them, in order to take a short cut or save 
themselves a little extra exertion. While the installation 
of guards will no doubi be productive of some good with 
them, yet it requires considerably more than this to prop- 
erly prevent accidents. There are more accidents re- 
sulting from what might be called unsafe practices today 
than from any other cause. 

CARELESS HANDLING OF MATERIAL 

Careless cranemen handling material over the heads of 

other workmen, the dropping of tools and the like from 

















AMERICAN 


518 





overhead to the floor, careless and improper fastening of 
slings to castings or other material to be transported 
from one place to another, and the like, might all be 
classed under the head of unsafe practices. 

Statistics show that there are more injuries from the 
pinching of fingers and dropping of material on toes than 
from any other cause. Accidents of this character are 
nearly all attributable to unsafe practices. 

Now the question is, what shall be done to prevent ac- 
cidents of this kind? The installation of safety guards 
will be of no avail. The only way to do it is by a cam- 
paign of education. Short talks to the men, posting 
warning signs, organizing safety committees, and pos- 
sibly offering bonuses to foremen and sub-foremen having 
the least number of accidents—all these are necessary and 
are perhaps the only means whereby results will be ob- 
tained. The point is to make each man take a personal 
interest in this question and make him feel that it is all 





for his own personal good. 
THE BUREAU OF SAFETY 


Now just a word about the proposed “Bureau of Safety 
and Sanitation,” at Washington, referred to in the edi- 
torial mentioned above. If the creation of this bureau 
is for the purpose of disseminating information about 
these two subjects, all well and good. If, however, its 
purpose is also to standardize safety devices and sanitary 
equipment and to recommend certain constructions and 
types, there is quite apt to be trouble. 

For instance, there are possibly a dozen different kinds 
of safety lathe dogs on the market at the present time and 
no doubt more will be forthcoming. For this bureau to 
adopt and recommend for exclusive use any one of them 
would be ae hazardous undertaking. Everyone would 
hardly agree that the lathe dog selected is the best, and 
furthermore, the manufacturers of the other types would 
no doubt raise considerable of a howl and be justified in 
so doing. The same will apply to safety belt shifters, 
safety setscrews, safety collars and dozens of other appli- 
ances. 

If it is the intention to have a bureau for the exhibi- 
tion of models of safety equipment with photographs and 
short descriptions of typical installations, then there 
would probably be no serious objections. However, we 
already have a Museum of Safety in New York City. 
Why not enlarge and amplify it even at the expense of a 
small appropriation from the government? It would be 
more accessible, as more people visit New York than 
Washington, it would also probably be less expensive, as 
part of the cost would be borne by the different manufac- 
turers, and lastly it would prevent duplication and per- 
haps differences of opinion. 

EVERARD Brown. 

Pittsburgh, Penn. 

co 


Pid 


D. @ S. Scale 


The inquiry of the W. P. Davis Machine Co., of 
Rochester, N. Y., on page 252 brings to my mind a long 
forgotten incident. Many years ago I was working in a 
little Swiss town, instrument making. I was called into 
the office to translate some printed matter and a letter, 
both of which were in English. I remember nothing 
about the printed matter. The letter was from Bangor, 
Maine, U. 8. A., and headed either from Darling, Brown 
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& Sharpe, successor to Darling & Sharpe, or this might 
have been just reversed. 

The letter concerned scales, and samples had arrived 
which, as Mr. Davis says, were magnificent pieces of work. 
There was great discussion as to how the divisions were 
produced and they certainly made the scale which we 
were using look crude. They were, I believe, made in 
England by some etching process, they were divided 
only on one side and were made of very thin material. 
I was directed to write to Darling & Sharpe, or Darling, 
Brown & Sharpe, and ask if a dividing engine could be 
purchased and at what price and why such thick material 
was used in their scales. 

What came of this I never knew but I do remember 
being presented with the handsome sum of one france 
(20c.) for writing the letter and I believe the incident 
was fixed in my mind, as it would in any boy’s, by the 
gorge of cakes indulged in during the evening. I have 
seen many scales since then made by the concern named 
but not of late years and have a dim idea that the 
Brown & Sharpe Manufacturing Cc., of Providence, took 
uver the scale business. 

W. D. Forses. 

New London, Conn. 


x 
Two Methods of Spacing Holes 


and Their Important Effect 
on Costs 


The article appearing on page 19 was written with the 
idea of showing how a piece of work could be done in 
two different ways about equally well but at greatly vary- 
ing cost. It was not the intention to present the best 
method of doing the work, but merely to show how the 
two jobs were done. 

On page 255, Mr. Conner describes a third method and 
one which is familiar and would suggest itself to many 
machinists. To my mind the novelty of the second 
method which I described was the use of a plug gage and 
squares to lay out a prescribed distance; two other fea- 
tures were noted, one, the bushing carrying the arm, and 
the second a most convenient form of drill block. I ad- 
mit that these are not found in most jobbing shops but 
that is no reason for their not being provided, as their 
value is apparent. I understand that the bushing-carry- 
ing arm is now being supplied in two cther makes of 
drill besides the one that was available. 

Mr. Conner asserts that if his method were used there 
would be no charge for damage to drill block, but to off- 
set this charge, there would be one for stock and labor 
for making his jig. The fact that in the second method 
described by me the location of the first two holes was 
proved correct by the use of arbors and a flat bar gage 
threw the accuracy of drilling the subsequent holes on 
the care of the machinist in making the proper contact 
between the end of the drill block and the arbor placed 
in the last drilled hole—here, I admit, that carelessness 
would spoil the whole job. In Mr. Conner’s method this 
care would not be required; therefore, in this respect, 
his method is better than the one described, but to plane 
up the jig and locate and drill the holes would, I believe, 
add materially to the cost of the completed article. 

It is also to be remembered that the job was not one of 
precision, but one of mere everyday machine-shop ac- 
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curacy, and the use of the jig would require clamping for 
each hole drilled which would add to the time of produc- 


tion. 


Wuat U. S. Navy SpeciricatTions REQUIRE 


Referring again to the matter of turbine casings, some 
erroneous ideas seem to exist in the minds of those not 
well acquainted with Government work. 

One man solemnly assured me that the English firm 
awarded the contract by the Secretary of the Navy was 
going to core all the bolt holes and use through bolts in- 
stead of studs, and parts of the casing would not be 
cored by the English firm; in other words, that the Navy 
Department was showing leniency to a foreign firm. This 
When the Bureau of Steam Engi- 
Every bid- 


is arrant nonsense. 
neering writes a specification it stays “put.” 
der on the job bids on exactly the same work and he 
knows precisely what he has to do and there are no speci- 
fications easier to bid on. If the specifications allowed 
cored holes and nominated that certain parts of the tur- 
bine shells need not be bored, it was so stated, and an 
American or an English firm would have to bid accord- 
ingly. 

What the Bureau of Steam Engineering requires in 
these casings according to the specification, they will cer- 
tainly get or the contractor’s work will not be accepted. 
Some years ago the Government had a way of putting 
into a specification things that were delightfully vague, 
such as the expression, “a complete and satisfactory oil- 
ing system must be provided.” This left room for 
plenty of discussion, hard feelings and a heavy monetary 
loss, but today there is nothing of the kind to be found, 
everything is clearly designated so that no guessing has 
to be engaged in and if there is anything that seems ques- 
tionable, full information may be had for the asking. 


HANDLING Work Now THE PARAMOUNT ISSUE IN 
ECONOMICAL PRODUCTION 


Every day the necessity is impressed more and more 
upon shop people of preconsidering shop methods. In 
the past less competition and better prices have allowed 
business to be financially successful ; today it is no longer 
safe for a concern to count on a better equipment as all 
first-class shops are equipped practically the same, but the 
method of handling the work is the paramount issue in 
money-making. This our scientific-management friends 
will quite readily agree with, but I always have the feel- 
ing which will probably be called old fashioned, that the 
men who can effect savings with more certainty than 
any others are those who best know the men, the shop and 
the tools. Where I believe a great saving will be effected 
is in using the brains of men of experience gained on 
the shop floor and its machines, but this is absolutely ira- 
possible if time is not allowed for due consideration and 
if all conditions connected with the work are not made 
thoroughly clear to such persons. 

Let me explain this a little more fully. It is evident 
that a job should be got out in the most economical way, 
and if given to a foreman to consider, he would bear 
this fact in mind. The job might demand for its quick- 
est production a certain tool which will not be available 
for several days, yet the condition might be such that this 
delay would be unwise because it would hold up the 
shipping and consequent billing of a large job. 
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The foreman would, therefore, be justified in getting 
out the work on any available machine even at a greater 
cost, 

W. D. Forses, 
New London, Conn. 
x 


Extending the Use of Brinnell 
Ball Test for Metals 


The article on page 59 by J. W. Haig, on “Extending 
the Use of the Brinnell Ball Test for Metals,” inter- 
ests me considerably, as my experience is that consider- 
able extension of the Brinnell test can be used advan- 
tageously where uniform quality of materials is an es- 
sential, such as in motor car manufacturing. 

The author of the paper, however, seems to have 
omitted to experiment with variations of pressure and 
my experience is that given a suitable pressure for the 
particular class of material under test, this number would 
be a constant factor of the maximum stress. 

[ have carried out the following tests with different 
materials under varying pressures and the variation in 
the hardness number will be noted: 





——Pressures in Kilos— 
2500 
6 141 h.n. 4.2 
- 196 h.n, 3.45 = 
= 624 h.n. 2.3 


Particulars “— 
of Steel 

A “sete eevee 

B (soft).... 

B (hard)... 


2000 
136 h.n. 


157 h.n. 
471 hen. 

The figures are calculated from the standard Brinnell 
formula and show that a range of from 2000 to 3000 
kilos (4400 to 6600 lb.) is not suitable for material B 
either soft or hard, but being fairly constant under the 
varying pressures in the case of A, it shows that 3000 
kilos (6600 lb.) is a suitable pressure for this material 
and that the number is practically a constant factor of the 
maximum stress. 

With higher pressures, better figures are obtainable in 
the case of material B. The point is substantiated by 
the author’s results as he found a constant factor for mild 
steel and not for the higher-grade steels. 

It would appear then that the successful use of the 
Brinnell test requires a machine capable of giving a range 
of pressures, say up to 10,000 kilos (22,000 lb.). It 
would then be suitable for all the classes of material used 
in a motor car. I should be glad to learn if such practice 
obtains elsewhere. 
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A. W. REEVEs. 


Manchester, Eng. 
x 

An engineering experiment station has been created by 
the board of regents of the University of Wisconsin. This 
organization will be established in the College of Engineering 
and will have general charge of the testing and research 
work of the college. This action transfers the appropriation 
for research now made for the College of Engineering to the 
Engineering Experiment Station. The publication of experi- 
mental results at the station will be in the form of bulletins. 


It is claimed that under the most favorable conditions a 
pound of coal can be made to produce one horsepower-hour. 
From this minimum the estimated quantity ranges as high 
as even 6 or 7 lb. Assuming, however, that on the average 
a horsepower-hour in steam can be produced by 3 Ib. of coal 
(and this quantity probably un.lerstates the average quantity 
of coal required and .he corresponding saving by the substi- 
tution of water power), the power now produced by the 
natural water powers of the United States saves at least 
33,000,000 tons of coal per year. This is based on a 12-hr. 
day. 
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Editorials 





Co-operation for Foreign Trade 


Even if space would permit, we doubt if it is necessary 
here to more than briefly review the numerous and in- 
controvertible arguments which have been presented by 
practically every student of our foreign trade, in favor 
of the manufacturer’s representative and the absolute 
necessity for first-hand knowledge of trade conditions 
as a basis for a sound and growing business in foreign 
markets. Such arguments are not, as is sometimes as- 
sumed, a reflection upon the foreign selling agents, who 
unquestionably have their place—and an important place 
—in the marketing of our goods abroad. 

The manufacturer’s representative who rightly under- 
stands his mission finds his complement in the foreign 
selling agent ; and the selling agent, likewise, seldom fails 
to appreciate, and profit by, the work of the wise and 
tactful manufacturer’s representative. In promoting the 
sale abroad of any but the most standard lines of goods, a 
vast majority of foreign firms frankly acknowledge their 
need of expert, or technical, assistance of men trained in 
the manufacturer’s shops, and this is especially true of 
American manufactures, which often differ considerably 
from the similar articles of European make, which the 
agents have been accustomed to handle. A member of 
one of the leading machinery houses in China said, re- 
cently: “We have about come to the point where we shall 
refuse any agency unless the manufacturer offering it 
will send us a trained man to thoroughly introduce his 
line.” 

From the manufacturer’s standpoint, the work of his 
own personal representative abroad usually proves invalu- 
able. In the first place, it serves to establish the im- 
portant personal link between, not only the manufacturer 
and the selling agent, but also between the manufacturer 
and the dealer—or the user (consumer), as the case may 
be. In the introduction of any new line—particularly 
when a selection of agents is to be made—this service is 
of the greatest importance. Most agents will readily 
admit that the man from the factory can often awaken, 
in the dealers or users, an interest which the agent has 
for years vainly tried to arouse. Indeed, in Oriental! 
countries, it is usually a point of honor among the native 
merchants not to send the manufacturer’s traveler away 
empty-handed. 

An equally valuable result of the visits of the manu- 
facturer’s representative is the fund of detailed informa- 
tion which he collects and transmits regarding local con- 
ditions in each country or district, the hundred and one 
items of special information, each small in itself, but 
which, in the aggregate, make the foreign market as fa- 
miliar to the manufacturer as the home market. Among 
the most important of such facts may be mentioned those 
of detailed and accurate commercial data regarding 
agents, importers and dealers; credits, monetary stand- 


-ards, exchange, customs regulations, labor conditions, 
suitable advertising in the vernacular, preferable routes 
for ocean or inland shipments, competition to be met, 
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the most suitable methods of preparing and packing goods 
to meet the hazards of transportation or climatic condi- 
tions or (it may be) strong local prejudice. The foun- 
dations of one of the greatest and most successful of 
American businesses in the Orient were laid by an able 
manufacturer’s representative who, for two years, faith- 
fully followed out his instructions: “Take no orders, but 
investigate! Investigate and report fully every fact 
which can affect, favorably or unfavorably, our business 
in each market which you visit.” 

Most of our large manufacturers and many of smaller 
size have already evidenced their growing faith in the 
value of direct representation abroad by steadily increas- 
ing their staff of foreign travelers; and many others— 
including, we believe, a majority of our machinery and 
machine-tool builders—wonld gladly adopt the same pol- 
icy but for the fear that the expense entailed would prove 
out of proportion to the results which could be obtained. 
It cannot be denied that such fears are often well 
grounded. For example, Japan, or South Africa, or even 
the whole of the Orient, might not afford a sufficiently 
great market for a certain specialized machine tool to 
justify the expenses of a traveler whose sole mission was 
to introduce and sel] that machine alone. But, if the 
same traveler were also to represent manufacturers of 
other kinds of machine tools, hardware, engineering sup- 
plies, or mining equipment, the proportion of his ex- 
penses to be borne by each manufacturer would not be an 
unreasonable charge upon even a limited foreign business. 

In short, we firmly believe that codperation for foreign 
trade among manufacturers of machine tools, engineering 
and mining equipment, railway materials, hardware, and 
like products, would prove of great value and benefit to 
our smaller manufacturers and to American foreign trade 
as a whole. The plan is not new; the “manufacturer’s 
representative” (as he styles himself), who represents 
several firms, is even now accomplishing excellent results 
in many foreign markets, but the arrangement under 
which he works is frequently not of the best. Too often 
he selects his manufacturers (or takes such lines as he 
ean get), rather than the manufacturers selecting him, 
with a resulting conflict of interests, lack of consistent 
effort and thoroughness, and a generally short-sighted 
business policy. 

In a majority of cases, better results could undoubted- 
ly be secured if groups of three or four manufacturers 
(in one city, perhaps) should agree to codéperate in the 
manner suggested, select the most suitable man that they 
could find and give him, in turn, a thorough course of 
training in their factories before sending him abroad. 
Representing a limited number of manufacturers (pro- 
ducing, if possible, corelated wares), he could be clearly 
impressed with his individual responsibility to each one— 
especially in the matter of complete and accurate reports. 
Owing to the variety of his lines he could well afford to 
visit the smaller cities ; while in the larger places his stay 
would naturally be of a duration which would permit of 
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a careful study of business conditions, and the formation 
of a wide acquaintance among agents, dealers and con- 
sumers. 

The almost assured success of the first “codperative 
traveler” would logically lead to the employment of others 
by the same group of manufacturers and to such subdivi- 
sions of territory and representation as the development 
of the joint business might require. The next step of the 
cobperating group might well be the establishment of a 
certain number of foreign offices in charge of the ex- 
travelers, now so thoroughly acquainted with their cus- 
tomers, and with the geography, language, business meth- 
ods, and requirements of the territory under their charge, 
that there could be no doubt of success. By such steps 
might be created the urgently-needed “American houses 
to sell American goods” in many foreign cities. 

It would be difficult—and is probably unnecessary—to 
generalize further upon this subject. The selection of 
manufacturers to form each coéperative group and the 
details of the scheme under which each group would con- 
duct its joint business must obviously vary in each in- 
stance, and can be determined only by the manufacturers 
who choose to adopt the plan. It is not to be expected 
that the original groupings of manufacturers or the men 
and methods first employed would always prove entirely 
satisfactory, but the workings of the joint business being 
under the absolute control of the manufacturers them- 
selves, the usual process of cut-and-try could be applied. 

In certain markets and to certain codperative groups 
another step in codperation would doubtless suggest itself 
in time. This step would be for the group to secure the 
support of their local banks or other financial interests 
in extending approved credits and in developing sound 
mining, railway building or manufacturing projects in 
those countries where such support is needed to secure 
the resulting orders for machinery and equipment. Many 
European banks and manufacturers have been successful- 
ly coéperating in this way for years. Only in the United 
States has the policy of “every man for himself—and 
the devil takes the rest” remained the fundamental prin- 
ciple of foreign trade. Let each manufacturer ask him- 
self: “Has this principle been successful in my business ? 
Shall I continue to follow it?” 


Accuracy in Help Wanted Ad- 
vertisements 


In a discussion on the subject of how to answer ad- 
vertisements for men, a contributor in the last issue 
pcinted out an unfortunate fact. He mentioned several 
cases that he personally investigated where the state- 
ments in the advertisement were wrong. It is charit- 
able to believe that unskillful wording, or a failure to 
appreciate conditions and understand men, was the cause 
of the inaccurate statements. It is not likely that many 
such are written for machine-shop men with a delib- 
erate purpose of deceiving. But unfortunate conditions 
and ill feeling follow. 

An advertisement for a man or of an open position 
should state the true conditions of employment and com- 
pletely describe the work to be done. The position 
should not be overrated or undervalued. Don’t ask 
for a machine designer when you want a tracer and 
blueprint. boy. And don’t ask for a young machinist 
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who wants to improve himself when you need an ex- 
perienced tool maker. Find out just what kind of a man 
you must have and then advertise for him and no other. 

This is merely ccunseling fair treatment—nothing 
else. But the necessity of the counsel is shown by our 
contributor. 

The feeling of resentment on the part of men. who 
answer advertisements for men and never get any re- 
sponse has frequently shown itself in our columns, and 
in personal letters. We wish that everyone who an- 
swers a request for men published in the AMERICAN Ma- 
CHINIST might have his letter at least acknowledged. 
For this lack of reply is a cause of souring the feelings 
of some able men. 

An accurate statement of the position open, and a cour- 
teous note of acknowledgment to every unsuccessful 
applicant after the place is filled—these two little things 
would mean something in promoting industrial good 
feeling. 

3s 


A Responsibility ofthe Manager 


How easy it is to misjudge the efforts of the other fel- 
low! How easy to overlook the responsibility that never 
rested upon us, and fail to appreciate the worry and work 
that it brings to someone else! 

For instance, how many consider the responsibility of 
the real manager in arranging for the continuous 
growth of the men under him? The manager must keep 
the business going, develon new products, seek new mar- 
kets, face fresh competition, and if he deserves his title, 
develop men. Perhaps the latter is more important than 
all the others, for if he looks after his assistants, the other 
things will come as a matter of course. 

What is the process? A young man is selected for a 
certain piece of work and does it with marked success. 
He has put himself a little above his fellows. Soon 
more important work is given him; he does that well; 
he begins to show his ability and aptitudes. He is be- 
ginning to grow. Perhaps there are a number of such 
men whom the manager is watching and helping. But 
as they grow they need larger responsibilities, more work 
and harder work. This can only. be given if the firm is 
growing and progressing. The volume of business must 
increase to warrant the increased salaries, else the men 
must be lost to other firms. 

Thus the real manager has quite as heavy a responsibil- 
ity in regard to his men as to his product. He must 
build men at the same time that he builds machines. 
Often this takes more money, more good judgment than 
any other part of the business. And it is a work that 
does not show, it is not measured in dollars on the yearly 
statement; outsiders do not know of it unless casually 
some manager may be referred to as a developer of men, 
the comment coming from someone with keen sense of 
ohservation. 

This is one exacting managerial responsibility that does 
not show. 

i 


“The world of today is above all else a practical world, 
and it demands results. It demands men not fearful of 
an undertaking, but men with the courage of their con- 
victions who will carry them through successfully.” 

—Col. George W. Goethals 
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Safety Guard for Presses and 
Drops 


The Corbin Cabinet Lock Co., New Britain, Conn., 
has recently developed and is placing on the market a 
safety guard, which may be used with equal satisfaction 
on the smallest bench press, or the largest presses, or 
drops of any description. 

It is made with a simple bracket attached to the press 
on which is suspended the guard, the construction of 
which is such that nothing is in front of the operator to 
obstruct his vision or attract his attention from the oper- 
ating of the press. The device is made with a bamboo 
bar, and as the operator reaches his hands forward into 
the danger zone of the press, this bar is carried forward 
with his arm. Attached to this bar is a stop which is 
pushed under the trip of the press, thus automatically 
locking the machine. It is then impossible to put the 
machine in motion until the arms are withdrawn from 
danger and the bamboo bar returning by gravity allows 
the operator to trip the press. The only weight which the 
operator feels is the bamboo bar on his arms, and this is so 
light that it is scarcely noticed. His arms are free and 
are used in a natural manner, and nothing about the 
guard confuses his vision or raps or pinches his fingers. 

The guards, with the exception of that shown in Fig. 1 
are largely interchangeable, the only alterations being 
perhaps the lengthening or shortening of the rod to the 
tripping stop. 

When it is desired to remove the guard for any 
changes in the machine, it is only necessary to remove 
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2 screw and it may be either swung out of the way or re- 
moved entirely from the machine. 

The illustration, Fig. 1, shows the device attached to 
a small bench press. The two bamboo bars which hang in 
a vertical position push the safety stops into action, and 
when either or both are pushed inward, thus showing the 
hands of the operator are in danger, the machine cannot 
be tripped. 

Fig. 2 shows the guard attached to a large inclined 
long-stroke redrawing press. The method in which the 
guard is attached to the side of the press and also the trip- 
ping device may be seen from the illustration. 

The halftone, Fig. 3, shows its application on a drop 
hammer. Its operation is the same as previously shown. 
As the bar is carried forward the safety stop is brought 
into action and it is impossible to trip the hammer with 
the foot until the bar is back, when the hands will be away 
from danger. 

& 
Duplex Cold-Saw Cutting-Off 
Machine 


The illustration shows a duplex cold-saw cutting-off 
machine for sawing off both ends of axles at one time, re- 
cently developed by the Espen-Lucas Machine Works, 
Philadelphia, Penn. The machine is equipped with two, 
32-in. diameter inserted-toothed saw blades. 

The machine is driven by compound gearing, steel 
worm and bronze wormwheel. 

Saw blades are bolted directly to the driving gears, 
which are forged integrally to the ends of the spindles. 
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This construction is designed to eliminate torque or 
other lost motion between the saws and the gears, and af- 
fords bearings for the spindles for the entire width of 
the saw carriages. 

Feed and speed variations are provided that will per- 
mit of the machine sawing off materials at an advance of 
6 in. per min. The feed is controlled by an automatic 
stop, which regulates the depth of cut up to the full ca- 
pacity of the machine. 
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DupLex CoLp-Saw CuTrinGc-orr MACHINE 


The saw carriage is equipped with automatic power 
return and automatic starting device. 

Cutting compound is supplied through a circulating 
pump and the machine is driven by a 15-hp. motor. 

Pneumatic Tools 

The illustrations represent a line of pneumatic tools 
recently developed by the Keller Pneumatic Tool Co., 
Fond du Lae, Wis. 

In Figs. 1 and 2 are shown reversible drilling and 
wood-boring machines. The housings are made of vanad- 
ium-steel castings, the gears of drop-forged blanks, and 
the pistons and piston blades are phosphor-bronze. ‘The 
drill spindle runs in ball bearings. These drilling ma- 
chines are made in both reversible and plain types, in a 
variety of styles and sizes. 
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In Fig. 3 is shown a type of chipping hammer made in 
several styles and sizes. The handles are screwed on a 
straight thread and ire held in place by a clamp bolt and 
nut and a positive-lock washer. The valve is of the dif- 
ferential type, and the piston, also of differential diame- 
ter, only uses air when delivering the blow. The air re- 
turning the piston is not exhausted as there is no live air 
between the piston and the chisel bushing. 

The construction of the sand rammer, shown in Fig. 4, 
is similar to that of the hammer. It has a 7-in, stroke; 
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Fig. 3. PNeEuMATIC CHIPPING HAMMER 
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Fie. 4. PNeumMatic SAND RAMMER 
for bench work a smaller size is made of similar design 
and construction. These hammers are made with either 
round or hexagon piston rods and with rotary or snap 
throttle valve. A butt and pien stamper are furnished 
with each rammer. 
% 
Quick Change Drill and Tap- 
ping Chuck 

The illustration shows a quick-change tapping and drill 
chuck manufactured by the Victor Tool Co., Waynes- 
boro, Penn. . 

The collets are positively driven by a key which is re- 
leased when the sleeve of the chuck is raised. 
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QuicK-CHANGE CHUCK 
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The tapping chuck is provided with an adjustable fric- 
tion which is readily set to the desired tension and which 
slips when the tap bottoms or the tapping resistance be- 
comes too great. 

zx 


Combination Shear, Punch and 
Bar Cropper 


The type of shearing machine, combined with sectional 
bar cropper and punch, shown, made from steel castings, 
has been recently developed by the Schatz Manufacturing 
Co., Poughkeepsie, N. Y. 

The construction involves three nuits, namely: A plate 
shear, for cutting plates any length or width; a punch 
with vertical table and architectural jaw for punching 
sheets, plates and structural shapes; and a bar cropper or 
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located in front of the blades by two screws and doweled 
in position. 

The punch unit is equipped with a universal punch- 
ing table, consisting of a vertical and architeetural jaw. 
The architectural jaw is especially suitable for construc- 
tion purposes, principally when it is necessary to punch 
holes in the flange of I-beams and channels 
the corner. ‘The vertical jaw is used for all ordinary 
work. The clutch is operated by a foot trip or a hand 
lever as desired. It is inclosed inside of the punch-slide 
housing directly in the slide, in which location it is free 
from dust and dirt, is regularly lubricated when the slide 
is lubricated, is noiseless in operation, and inasmuch as 
there are no dogs, there are no clutch faces to wear. The 
clutch is automatically and positively thrown out of en- 
gagement by a spiral spring the moment the slide reaches 
the top of the stroke, positively preventing repeating of 


close to 





beam shear for cutting at right angles 
and on a miter, rounds, squares, an- 
gles, T’s, I-beams and channels, as well 
as any other rolled section, all of which 
are controlled by one drive. Each of 
the three units can be operated either 
separately or simultaneously, and 
as shown, in the latter case the op- 
erators do not interfere with each 
other. 

The plate shear will cut plates any 
leugth or width and is equipped with 
an automatic separating device which 
keeps the cut portion of the plate from 
binding against the blades or frame of 
the machine when the cut is being 
made. An adjustable arm with an 
indicator in front of the shear blade 
forms a convenient feature in connec- 
tion with the plate shear, and its use 
enables the plate which has been pre- 
viously marked or cut to be set ex- 
actly to match the line of cut desired, 











so that a neat and straight cut 
through the whole plate is insured. 
When not in use, the indicator can be 
turned up out of the way and does not interfere with 
the operation of the shear. The hold-down device of 
the shear consists of an adjustable screw spindle, op- 
erated by a handwheel, with a shoe at the bottom. This 
shoe is elongated and can be moved in either direction, 
thus permitting short pieces to be cut and at the same 
time preventing the jamming of the material while it 
is being cut. 

The slide on the bar cropper is set on an angle of 45 
deg., whereby all structural shapes that are to be cut at 
right angles or on a miter are inserted in a horizontal 
position, thus obviating the necessity of tilting the shapes 
at an angle when making miter cuts with the slide oper- 
ating in a vertical position. This unit of the machine 
is equipped with a set of universal blades for cutting 
rounds, squares, angles and T’s at right angles; also 
angles and T’s on any miter from 45 to 90 deg. to the 
right or left, without changing of the blades and with- 
out deformation. In these blades, the cutting faces are 
separate members and are adjustable to different thick- 
nesses of material. The mitering attachment used in 
connection with the bar cropper, is an independent fixture 








COMBINATION SHEAR. PuncH 


AND BAr CROPPER 


punch. The hand lever for throwing the clutch into en- 
gagement is useful when punching along the edge of wide 
plates ; since at such times, it is difficult for the operator 
to reach the trip with his foot. Another special feature in 
connection with the punch is the locating lever for find- 
i1g previously marked holes. In operation this device 
is brought forward so that the punch rests on the material 
and remains there until the hole has been punched; the 
lever is then returned to its highest position by a spring 
so that it is ready for the next operation. A stripping- 
off device, circular in shape and open on cne side so that 
the punch is always visible to the operator. is provided: a 
coping fixture is also furnished. It is fastened to the 
punch unit and is designed principally for coping, notch- 
ing and mitering the flanges of I-beams, channels, ancles 
and T’s and for coping the web of the different shapes 
after the flanges have been coped. 

All gears are cut from the solid and are guarded and 
the type of machine shown is made in eight sizes. It is 
motor driven, and it will be noted that to the right of 
the motor is a socket cast integral with the frame. in 
which a swinging crane is seated. 
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Automatic Cam-Feed Drilling 
Machine 

In the machine shown, provided with automatic cam 

feed, the operator has only to load and unload the jigs, 

the spindles, being set progressively, performing the drill- 


ing operation. 
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Automatic Cam Freep Drittinc MACHINE 

Means are provided for adjusting the depth of the hole 
and the range of drilling. A safety release is provided 
to throw out the feed of any spindle if any undue strain 
comes on the drill point. The design of -the machine is 
such as to make it possible to use a dial for holding the 
work, indexing as each spindle leaves the work, this mak- 
ing each spindle an independent drilling unit. 

This machine is a recent addition to the line made by 
the Standard Mfg. Co., Bridgeport, Conn. 


9° 


Drill SocKet 


The illustration shows a drill socket manufactured by 
the Standish Tool Works, Sebago Lake, Me. The drill 
is double-ended, is driven as shown by two plugs in the 
socket and held by a hollow setsecrew. 
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Double T-Slotting Tool Holder 


The tool holder shown was especially designed for 
hooking out T-slots in the tables of various types of ma- 
chine-tools. The holder carries right- and left-hand tools, 
which cut and feed in opposite directions simultaneously 
by means of a right- and left-hand screw in the holder. 
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T'-StorTine ‘Toon 


In view of the necessity of lifting out the tools at the 
end of the stroke, the tools have been made but 144x5% 
in., and the space between them is only 4% in. When the 
work is sufficiently wide to permit the use of two heads, 
two holders may be used, with tools cutting at once. This 
holder is a recent product of D. E. Conlon, 78 Vernou 
St., Worcester, Mass. 


Turret-Lathe Chuck 


The illustration shows a new spindle-end and collet- 
closing device recently adapted by the Wood Turret Ma- 
chine Co., Brazil, Ind., and now regularly supplied with 
their tilted turret screw 


“machines and_ turret 
lathes. 
It will be noted the 


spindle is recessed in the 
end to receive the collet- 
closing ring. This re- 
cess is bored and ground 
to size by a special fix- 
ture after the spindle is 
assembled in the bear- 
ings to secure a more 
nearly perfect and con- 
centric bearing for the 
.closing ring. The spe- 
cial feature of the chuck 
is the collet-closing ring or collet-master. This ring is 
hardened and ground both internally and externally, is 
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accurately fitted in the recess in the spindle and has a 
taper that fits the taper nose of the collet. 

In the chuck shown the collet is mounted in the 
spindle and centered by the master mentioned, the latter 
in turning being controlled by the hood on the end 
of the spindle. The hood keeps the collet-master from 
being pushed forward and by this construction the en- 
gagement of the hood with the spindle may be out of line 
or worn without in any way affecting the alignment of 
the collet-master or the collet. The collet-master remains 
stationary when the collet is in operation in chucking and 
unchucking the work. 


o- 
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Ball-Bearing High-Speed Drill- 
ing Machine 


The halftone shows a high-speed drilling machine de- 
signed especially for heavy duty in-driving multiple-drill 
heads in which as high as eight %-in. drills are re- 
quired to drill simultaneously. 

The machine has both hand and power feed. The head 

and table each have 14- 
in. adjustment. Three 
feeds of 0.0035, 0.007 
and 0.10 in. per revolu- 
tion of the spindle are 
secured through tha 
feed-cone pulleys on the 
top of the machine. The 
pulleys are mounted on 
ball bearings and _ the 
spindle is provided with 
a ball thrust. 

The machine is driven 
by a direct-current mo- 
tor mounted on a bracket 





on the base. For the 
particular class of work 
for which these ma- 


chines are designed, a 
constant-speed motor is 
used, driving the spin- 
dies at 1800 r.p.m., but 
if a range of speeds is 
desired, a variable-speed 
motor can be used, or 
the motor bracket can 
be replaced by a bracket 
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supporting a cone pulley. 
The drill shown is a recent development of the Aurora 


Tool Works, Aurora, Ind. 
2 
Circular Calculating Charts 


A series of circular computing charts have been recent- 
ly placed on the market by the S. C. Carpenter Drafting 
& Engineering Co., Hartford, Conn. The charts are 
made of thin, flexible cardboard and thus far the series 
covers the following calculations: (1) Weight of cast- 
ings and weight of pattern; (2) functions of mixed num- 
bers; (3) drill, drill-rod, wire and machine-screw sizes: 
gives parallel scales of every 0.002 in. and fractions, with 
corresponding sizes of drill, drill rods, wire, and the like, 
up to % in.; (4) right triangle chart. 
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George Westinghouse 


George Westinghouse, inventor of the air-brake, electrical 
and mechanical engineer, president or director of 22 companies 
with works in all parts of the world, died at his home in 
New York on March 12. 

The life of Mr. Westinghouse 
struggle and triumph over what the world called impossibili- 
ties. He was born in 1846 at Central Bridge, Schoharie 
County, New York. His father was a manufacturer of agri- 
cultural implements, and in his shop, which is still in opera- 
tion in Schenectady, the younger Westinghouse received his 
first mechanical training. When he only 15 
he constructed a rotary engine; he was interested all his life 
in rotary-engine problems and solved them in later years with 
1863 he enlisted and served through the war 
in the navy engineer corps. His first patent was that for a 
device for replacing derailed cars on the track, and it was 
while developing this business that he conceived the idea of 
the air-brake with which his name will always be associated 

He was only 22 when in 1867 the air brake proved an im- 
mediate success, though it took time to show the railways 
what an enormous factor it was in successful operation; it 
may be said of this invention that it more lives 
than centuries of warfare have destroyed, has made 
possible the development of railroad traffic is in exist- 
ence today; heavy high-speed trains traveling safely. 


may be characterized as a 
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GEORGE WESTINGHOUSE 


The delay of a train, owing to the failure of brakes, first 


turned Westinghouse’s thoughts to the means of operating 
brakes simultaneously. His first idea was the connection be- 
tween the brake levers and the couplings of the cars by 


which the closing up of the cars to the engine would operate 
the brakes, but this soon proved impracticable 


Shortly after this he was introduced to Mr. Ambler, the 
inventor of the brake system named after him, which, by 
means of the windlass on the engine and a chain running 
under all the cars, permitted the simultaneous operation or 
brakes. Westinghouse tried to improve on this by substitut- 
ing a steam cylinder for the windlass, the piston of which 
would operate the chain; then he tried separate cylinders 
under each coach, but the problem was only solved when he 
learned of the compressed-air equipment used on the Mont 
Cenis Tunnel. Then he realized that compressed air would 


do what steam could not 

His first train on which the separate car brakes were oper- 
ated by compressed-air cylinders was run on the Panhandle 
Ry., now part of the Pennsylvania, in 1868. It proved its 
advantages over all other methods of braking, but perpetual 
Was necessary in order to keep up with the steady 
the size and weight of the trains. In 1872 the 


advance 
increase in 
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first automatic equipment was installed and a little later the 
triple-valve system by which freight trains of almost in- 
definite length could be handled safely. The railways were 
the first to welcome these efforts for their welfare, and their 
coéperation was essential to the successful elaboration of this 
machinery. 

He next introduced the switch and signal system, and from 
this to the study of electricity was but a step. He developed 
the alternating-current system, and against all opposition 
showed its essential value. With the alternating-current 
motor was born, in 1886, the Westinghouse Electric & Manu- 
‘facturing Co.; the result of his work in the electrical field is 
part of the history of the century. 

He first realized the importance of electricity in the field 
of transportation, and in a paper given before the American 
Society of Mechanical Engineers, at its joint meeting with 
the English society in 1910, he dealt at length with the value 
of this energy, and with the means which he advocated for 
its economical and practical use. He was an ardent believer 
in standardization and voiced a demand for a comprehensive 
electrical system of fundamentally similar construction. 
These three points seemed to him the essentials: Uniformity 
in supply of current; uniformity in methods of conducting 
the current; uniformity in control of the current. To make 
electricity useful in its broadest sense it was necessary to 
standardize these things and to thus enable current to be 
produced at the cheapest rate and made available for all 
purposes. 

In 1885 he bought the American rights of the Goulard and 
Gibbs patents, which covered the first alternating-current 
machinery. Later he induced Tesla to come to Pittsburgh and 
there make his induction motors. And in 1890 the Westing- 
house Co. built the first two alternating-current motors in 
America, which proved enormously successful. 

He was a many-sided man and a most prolific and versatile 
inventor. Among what may be called his minor activities are 
the utilization of natural gas in the Pittsburgh district, the 
foundation of the Westinghouse Machine Co. for the construc- 
tion of high-speed steam engines, the development of the Par- 
sons turbine, and of air-springs for motor vehicles. 

He was a member of the French Legion of Honor, of the 
order of the Iron Crown of Italy, and had been decorated by 
King Leopold, of, Belgium. Union College years ago made 
him a Ph.D. The Royal Technical High School, of Berlin, 
gave him the degree of Doctor of engineers. He was an 
honorary member and past-president of the American Society 
of Mechanical Engineers, and his address on his retirement at 
the end of 1910 was a most interesting personal account of 
the conception and development of his air-brake. He was 
the second recipient of the John Fritz Medal, and in 1913 
he received the Grashof Medal from the Verein Deutscher 
Ingenieure. He was also an honorary member of the Ameri- 
can Association for the Advancement of Science and of the 
National Electric Light Association, and in 1912 received the 
Edison Medal awarded by the American Institute of Elec- 
trical Engineers, 

Physically and mentally he was a big man; his capacity for 
work was enormous, and he worked untiringly. Not merely 
the United States, but the whole world, has lost a great 
engineer 

& 
Better Industrial Relations 
Exhibit 

A “Better Industrial Relations Exhibit” will be held Apr. 
18-25, at 2 West Sixty-Fourth St., New York City. It will 
show the devices in modern business which tend to make more 


harmonious the relations between employer and employee, and 
The Business Men's 


to better the conditions of employment. 

Group of the Society for Ethical Culture has charge of the 
exhibit, which will appeal to both employer and employee 
in the manufacturing trades. There will be special evening 
lectures by industrial leaders of the country. 
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George A. Gallinger, of Pittsburgh, Penn., has been placed 
in charge of the newly organized pneumatic tool department 
of the Ingersoll-Rand Co., with headquarters at the home 
office. 


who has been production superin- 
has become super- 
Rotary Engine Co., 


D. Christian, 
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Automatic 


William 
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intendent 
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Stuart Wood, junior member of the firm of R. D. Wood & 
Co., Philadelphia, Penn., died on Mar. 9. 

Adolph Zuest, vice-president and treasurer of the G. A. 
Gray Co., Cincinnati, Ohio., died on Feb. 19, aged 59 years. 





Current Prices of Shop Ma- 
terials and Supplies 











Of the very few large transactions reported during the last 
week, the most noteworthy is the contract awarded the Penn- 
sylvania Steel Co. for the main span of the Memphis Bridge. 
This order calls for 17,000 tons of structural spapes. The 
Virginia Bridge & Iron Co. at the same time secured a con- 
tract to supply 5000 tons of steel for the viaducts and ap- 
proaches to the same bridge. 

The formal contract - which the American Bridge Co. is 
to supply the 9000 tons of steel for the Widener Building in 
Philadelphia, Penn., will probably be signed today. The time 
for accepting bids on the 50,000 tons of rails required for 
third-tracking the elevated railroads in New York was ex- 
tended and fixed for yesterday. 

Buying of pig iron has been limited to the taking of small 
consumers and quotations are more or less Ro 

Standard pipe is slightly cheaper than a week ago. The 
discount for delivery from store New York is 69% from 
list. Copper in ingot form is lower by ‘c. 

Pig iron was quoted at the following prices atthe places 
and time indicated: 











March 14, Feb. 14, March 15, 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $11.00 $11.00 $13.00 
No. 2X Northern Foundry, New York. 14.75 14.75 17.75 
No. 2 Northern Pounery Chieago.. 14.25 14.00 17.25 
Bessemer, Pittsburgh. . : 15.15 14.90 18.15 
Basic, Pittsburgh. . ; 13.90 13.40 | 17.15 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
—_———Cents per pound 
No. 28 Black. . 2.70 2.60 3.10 
No. 26 Black..... 2.60 2.50 3.00 
Nos. 22 and 24 Black.. 2.55 2.45 2.75 
Nos. 18 poe 38 Stack y 2.50 2.40 2.70 
No. 16 Black.. 2.45 2.35 2.65 
No. 14 Black. 2.35 2.25 2.55 
No. 12 Black... . 2.30 2.20 2.50 
No. 28 Galvanized 3.70 3.60 4.20 
No. 26 Galvanized 3.40 3.30 3.00 
No. 24 Galvanized... 3.25 3.15 3.75 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
—————Cents per pound 
Steel ne base 1.95 1.95 2.25 
Steel T’s base...... 2.10 2.10 | 2.30 
Machinery steel (bessemer).. 1.90 1.80 | 2.05 
MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 
———————-Cents per pound— 
Copper, electrolytic 14.374 |} 14.25 | 15.50 
GE 37.80 | 39.80 46.50 
Lead — es ae 4.00 4.65 4.35 
ern oe 5.35 5.60 6.40 
opper sheets, base 21.00 22.00 24.00 
Copper — onan lots) 15.50 18.00 19.00 
Brass rods, b 14.25 15.75 18.25 
Brass pipe, Son 19.00 20.00 22.00 
Brass sheets. . . 14.50 15.75 18.25 
Solder } and }.. 25.00 25.25 j 29.00 


COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats can be had at a discount of 55% from list. At this dis- 
count the net prices per pound are as follows: ae ,"@ 
%-in., 4.5¢.; @ji-in., te: %@*-in., 3.15c.; -in., 

2.70c. Squares, \%@,, 5.4¢.; %@ii-in., 4.5c.; a 7 
3.60. Hexagons, ees in” 4.5c.; %@%-in., 3.6c. 

COLD-DRAWN STEEL SHAFTING from store, New York, 
sells at 52 to 55% discount from list. At th2 discount of 
55% the net prices per foot are as follows: %-in., 4.1¢c.; 1- in. 


6.6c.; 1%4-in., ee 1% -in., 13c.; 1%-in., 13.5¢.; 1 in., 15.8 

%-in., 18.4c.; 1%-in., 21c.; 2-in., 24c. %- 
“- ARD OIL—Quotations for lard oil per gal. in bbl. lots are 

as follows: Prime, 94c., Extra No. 1—59c., No. 1—55c., No. 2— 


53c. 

COKE is steady at $2 for furnace grades, and $2.50 per net 
ton at oven for 72-hour foundry. The output is increasing, 
a gan of 10,000 tons being reported for the week ending 


Feb. 28. 

ZINC SHEETS were reduced 4c. Mar. 11, and can now be 
had in less than cask lots, New York, at 8.25c 

OLD METALS in New York are bought by dealers at the 
following prices in cents per pound: Heavy copper, 13c.; light 
copper. 11.25c.; heavy machine composition, 10.50c.; light brass, 

brass chips, 9.25c.; brass turnings, 7.75c. 

‘STANDARD PIPE is cheaper and black galvanized is now 
quoted at 69% from list, compared with 68% last week. Black 
pipe is unchanged at 78% from list. At these discounts the 
net price per foot are as follows: 


PRICES IN CENTS PER FOOT, NEW YORK 


Black Galvanized Black Galvanized 
pes 2.55 3.58 1}-in. 6.05 8.52 
RRR SE eel 3.57 5.27 2-in. 
to . os 713 in. 8.14 11.47 
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Traveling-Head Boring Bar for 


Large 


Work 


By Eruan VIALL 


SYNOPSIS—Detatls are given of the mechanical fea- 
tures of a traveling-head boring bar, with a number of 
unusual features. The feed may be varied or thrown in 
or out without stopping the rotation of the bar. An un- 
usual method of quickly returning the boring head or 
withdrawing the bar, details of the cutter-holding meth- 
ods employed in two different boring heads and an in- 
dexing fixture for holding large castings, for both boring 
and cross-boring are described. 
* 
Boring bars of various types are innumerable, yet few, 


attached to a lathe with a 36-in. swing. Cylinders of 10, 
12 and 14 in. diameter, and up to 8 ft. long, are regularly 
bored with it. The bracket used in place of the lathe 
tailstock makes it possible to utilize the entire length of 
lathe bed, whereas if a bar were used which had to be 
swung between the centers two feet of the bed 
would be needed to hold the tailstock. 

ry u . . > . 

The bar, as seen from the opposite direction, is shown 
The traveling boring head is shown at A, 
There are two of these 


some 


in Fig. 2. 
and a facing attachment at B. 
facing attachments, which may be placed at‘each end 








Fic. 1. Bar rroM THE FEED END 











Fig. 2. View From INNER END 
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Fie. 3. Ctose View or Feepinc MrcHANISM 
if any, possess greater adaptability, range or mechanical 
features for large work, than one which has been in use 
for a number of, years, in the shop of the Giddings & 
Lewis Mfg. Co., Fond du Lac, Wis. This bar was de- 
signed by, and named after, the shop superintendent, 
C. F. Larzelere. It is intended for use on work not ca- 
pable of being moved over the tools during the cut, and 
adaptations of it will be found extremely useful in many 
cases. . 
A view of the bar from the feeding end is shown in 
Fig. 1. It is 12 ft. long and 6 in. diameter, and is 





Fre. 4. CHat~n ApsustTMentT AND Star Wueet Lock 


A star-wheel feed ( is used to operate the 
This star may be either operated by hand, 
The bar 


of the work. 
facing cutter. 
or by a bracket trip fastened to the lathe bed. 
is splined on opposite sides for its entire length and 
both the traveling and cross-facing heads are kept from 
turning by hardened double keys. The facing heads may 
be clamped at any point along the bar by means of clamp- 
ing bolts, but the traveling head has a feeding mechanism 
which will be described later. The inner end of the 
bar is threaded to screw directly onto the spindle nose 
of the lathe. When inserting or removing work the bar 
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is unscrewed from the spindle nose and run back through 
the tail bracket. To support the overhang weight of the 
bar as it is run back, a roller rest is placed at D. 
THE FreepiInc MecHANISM 
A close view of the feeding end is given in Fig. 3. 
The traveling head is carried along by means of a heavy 
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by means of the geared feed would be tedious and an 
unnecessary waste of time so this is provided for as 
shown in Fig. 5. Double-keyed to the sprocket shaft A 
is the clutch collar B, which may be easily pulled back 
and the shaft disengaged from the worm gear C and 
the other feed gears. A crank may then be placed on the 
squared end of the shaft at D and the sprocket turned 








Fie. 5. Tue Gear Feep THrow- Fie. 6. 
Out CLUTCH 


chain A running in the splines and over sprockets near 
each end of the bar. This chain is of the automobile 
type, 1 in. wide and 1% in. pitch. The driving sprocket 
is driven through a chain of gears from the starwheel 
B. The starwheel, gears and sprockets are carried on 
the end of the bar, and revolve with it. The starwheel 
is given its motion as the bar revolves by means of pins 
in the stationary disk (. There are 12 pins carried in 
this disk and all mav be used, or some may be pushed 
back to vary the feed. With all the pins out the head 
is fed along about +; in. per revolution, and with only 
one out, the feed is a twelfth of this, or approximately 
0.026 in. While the disk is so made that it cannot re- 
volve, it is placed on the bar so that it may be pushed 
in or out by means of a lever D connected to a pin F. 
This is done so that the feed may be thrown in or out 
at any time without the necessity of disturbing the pin 
setting. 

Each feed pin is grooved, as shown at A, Fig. 4, and 

spring-backed plunger, -the end of which fits this 
groove, keeps each in position when set. The starwheel 
B has six points and in order to prevent the possibilitv 
of its being driven too far bv striking a pin which 
might cause one of the ends to butt into the next pin and 
break something, the hexagon piece C is placed on the 
same shaft. Underneath this is a spring-backed pres- 
sure pin D, which prevents the starwheel from “spinning” 
too far, and locks it sufficiently to insure correct spacing. 
Slack in the chain is taken care of by mounting the 
driving sprocket F in the block F. which fits in the slot 
in the bar as shown and is adiusted by means of bolts at 
, As the sprocket is driven through a worm gear 
which meshes with a worm H7, the parallel movement 
caused by the sprocket adjustment does not affect the 
meshing of the gears in any way. The pin connecting the 
disk and the shifting lever is shown at 7; this lever also 
prevents the disk turning. 





ONE OF THE LARGE BORING 
HEADs 
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Fic. 7. Heap ror a 10-In. 
CYLINDER 
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Fie. 8. ONE or THE LARGE 
TRIMMED CYLINDERS 


as rapidly as desired, running the boring head along the 
bar wherever wanted. By locking the boring head after 
the bar has been unscrewed from the spindle nose, this 
crank movement may be used to run the bar back onto 
the roller rest previously mentioned. 


Tuer Bortna Heaps 
For the work done in this shop a separate head is used 


It is apparent that any attempt to run the head back for each size cylinder bored. One of these is shown in 
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Fig. 6. As previously stated, this head is kept from 
turning by means of hardened keys fitting into each 
spline of the bar. Connection to the chain for feeding 
purposes is made by means of a pin at A. A similar pin 
is shown at B. There are two beveled grooves in these, 
near the middle, so that the pin may be held im an in or 
out position by means of a spring plug, or removed entire- 
ly from the head, as desired. The cutting tools are held 
in this head by three setscrews, as shown by the cutter 
at C. End thrust or adjustment is taken care of by the 
one at D. The screw # clamps from the side, and the 
screw F forces it back solid in the hole, preventing chat- 
tering or digging in. 

The head shown in Fig. 7 is used for a 10-in. cylinder. 
As the boring bar itself is 6 in. diameter, only 2 in. of 
space is left in which to set and clamp the cutters, and 
the method of accomplishing this is worth noting. The 
cutters are held like the one shown at A, This is backed 
by the screw B and locked by the wedge C, which is backed 
by the screw D and locked by the screws £. The 
bottom of the channel in which the cutter rests is slightly 
tapering so that as the cutter wears, or is ground down, 
it may be raised by screwing in the backing screw. This 
makes a very effective means of holding cutters in lim- 
ited space, and at the same time affords ample adjust- 
ment. The two driving keys which fit the splines in the 
boring bar are shown at F. 


A CYLINDER AND THE HOLpING FIXTURE 


One of the cylinders bored with the bar just described 
is shown in Fig. 8. As this shows, the cylinder has trun- 
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INDEXING Fixtures ror Honpine THE 
CYLINDERS 


Fie. 9. 


nions on it. These trunnions are bored at right angles 
to the main cylinder. To bore these at exact right angles 
to each other at one setting, the fixture shown in Fig. 9 
is used. 

This fixture is clamped onto the lathe, and the trun- 
nioned cylinder is laid in the cradle. The gage A is 
used to set the.trunnions. The top of this gage is made 
to come the right height for the center of the cross-bore. 
A mark on it indicates the vertical center line. A pin 
in the bottom of the gage rests in the slot B. A similar 
slot at C enables the workman to gage from both sides 
of the cylinder casting. After being correctly located, 
the work is securely strapped down. When the cylinder 
has been bored and the bar withdrawn, the key at D and 
another one opposite it, are drawn out and the top of the 
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fixture and the work are swung on the center £ and in- 
dexed a quarter of a turn. The keys are again inserted, 
and the holes in the trunnions bored. Small holes are 
drilled and tapped in the ends of the keys, so that they 
may be easily pulled out by inserting a setscrew or 
threaded handle in them. 
* 
A Countershaft Running with- 
out Oil 


By Warren E. THompson 


In shops where girls and women are employed in op- 
erating machines, the question of cleanliness is impor- 
tant. Ordinarily such operations as the drilling, sawing 
and bending of smal] parts in the manufacture of jewelry, 
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Fie. 1. ARRANGEMENT OF PULLEYS ON COUNTERSHAFT 
RUNNING witTHoUT OIL 


optical frames, and similar commodities may be classed 
as clean work at which a girl may dress neatly and 
cleanly. 

However, as these operations depend upon machinery 
for their economical completion, the matter of cleanliness 
thus lies with the machine itself, and finally resolves it- 
self into a problem of dispensing with visible oil. To 
properly oil this class of machinery without objections 
from the operators, is a nice problem for the designer 
and one that is often overlooked, with an objectionable 
effect on the whole system. In cases where there is a 
surplus of oil on moving parts, it will be found impos- 
sible to keep the machine, work and operator free from 
such oil. 

Ordinarily all bench machines are driven from some 
form of countershaft which is driven from a main shaft 
or motor. This countershaft is supplied with a loose pul- 
ley for control purposes, and a driving pulley fastened 
to a shaft which revolves in supporting bearings. In 
some cases bronze bushings, having grooves filled with 
graphite, are used without oil, but I have found these 
to heat under certain conditions, and oil is then neces- 
sary. When oil is used on a loose pulley or revolving 
shaft, it will eventually fly off and create an objection- 
able nuisance. This is not conducive to proper oiling 
on the part of the operators, or to efficient production. 
Such countershafts make considerable noise and their 
cost of upkeep is high. 

To eliminate all these troubles, the oilless countershaft 
shown in Figs. 1 and 2 was designed. As shown in Fig. 
1 the arrangement consists of three pulleys A, B and C, 
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mounted on an Arguto wood bushing. ‘These bushings 
are reinforced at the ends with steel bands; this prevents 
the bushing from cramping on the shaft when the pulleys 
are clamped in place. Steel tubing is cut into lengths 
approximately three-quarters the length of the pulley 
hubs, the bushings are turned in each end and the steel 
sleeves forced on and pinned in place. After the bush- 
ings are reamed to size, they are placed on an arbor in a 
plain cylindrical grinding machine and ground on the 
outside, the full length, to a uniform size. It will be 
noticed that the steel sleeves do not extend to the end 
of the bushing and there is thus no wear on the sleeve. 
The pulleys A and C have their hubs split and are clamped 
to the bushing by screws as drawn. The pulley B is free 
to turn on the bushing and is separated from the other 
pulleys by the wood washers. This loose pulley running 
on and against wood makes no noise. 

The bushing, with its pulleys in position, is supported 
by a stationary shaft, and is located in position on this 
shaft by the collars @ and J, made of cast iron. The 
collar J is machined to fit the shaft, and to support the 
lever D with its stop J. The arm £ is cast and is ad- 
justable in the lever D, being held in position by a set- 
screw. The belt yoke F is adjustable in 2 and universal- 
ly adjustable in relation to the lever D. 

The spring H tends to force the belt onto the loose 
pulley # and against the pulley C, thus acting as a brake 
to keep the tight pullevs from turning when not desired 
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Fig. 2. DIAGRAM OF COUNTERSHAFT BELTING ARRANGE- 
MENT 


or when there is no connection to any machine. This 
breaking action creates a slight noise that might be elim- 
inated by a leather facing, but this has not been done 
as the noise is not considered objectionable. 

The general belting arrangement is shown in Fig. 2. 
The countershafts are supported on short lengths of cold- 
rolled shafting supported on each end by bench hangers. 
These short shafts are held in place in their supports by 
setscrews, and each section may be readily removed by 
loosening these screws. A babbitt bearing at the top of 
the hangers carries a long length of shafting driven 
from a main line or motor. On this shaft are located all 
the pulleys driving direct onto the countershafts. 

The belting cost is reduced to a minimum, there being 
only one long belt needed, and the short belts are proving 
perfectly satisfactory for light transmission of this kind. 
Absence of oil reduces the belt troubles to a minimum. 
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Improved Construction of Fire- 
boxes for Furnaces 
By Emit Horrincer 


Some time ago, I was called upon to look into the de- 
sign of a firebox that was used to heat a large core oven 
and which was constantly going to pieces. 

This firebox was built of red brick, lined with fire- 
brick and held together by iron straps, stays and bolts, 
but in spite of these within a short time cracks would de- 
velop in the heavy walls. As the main line of a large 
railroad passed within 20 ft. of the oven, the vibration 
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IMPROVED CONSTRUCTION OF FrreBox ror Core Ovens 
AND FURNACES 


caused by the heavy express trains was claimed to be the 
cause of the trouble. 

After making observations, I decided that this was 
not so, but that the expansion of the fire-door frame 
was the cause. ‘To confirm this theory, I visited several 
foundries having both detached and built-in core ovens. 
In every case, where an oven stood alone, the walls were 
cracked, these cracks radiating from the fire-door open- 
ing, but where an iron fire-door frame was built into 
the heavy wall of the building or foundation, it was 
noted in several instances that the iron door-frames in 
expanding, were buckled and even telescoped on them- 
selves; this verified my theory. 

To neutralize the effect of the expansion of the door 
frame in the new oven firebox, the opening in the brick 
wall was made one inch higher and two inches wider 
that the iron door-frame. After the brickwork was 
complete, the door-frame was placed in position, bolted 
against the outside face of the furnace wall and the one- 
inch space on the top and both sides between the iron 
door-frame and the brick opening was packed with four 
or five layers of one-inch asbestos rope packing from 
the inside and further secured with asbestos cement. 

The asbestos rope allows the fire-door frame to expand 
and contract without any danger to the furnace walls, 
nor does it allow leakage of air into the furnace at the 
fire-door opening. It has stopped the trouble of the 
cracking walls and the constant expense and delay of 
rebuilding the firebox, for after nearly two years of con- 
stant use there are no signs of cracking or disintegra- 
tion of the walls. 
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Cost Accounting by Machines 


By 8. G. 


SY NOPSIS—The application of the tabulating machine 
to contract work has made it possible to render accounts 
much more promptly, more accurately and at a greatly 
reduced cost. The way in which this is accomplished, 
and the arrangement and equipment of the tabulating 
room is of interest. 

* 

In the contract manufacture of light machinery and 
metal specialties having interchangeable parts, it is neces- 
sary to keep most complete card records of costs—records 
up-to-the-minute in every respect. The system employed 
by the Taft-Peirce Mfg. Co., Woonsocket, R. 1., embodies 
many ideas and methods which have been developed 


Koon 
Tuer TABULATING DEPARTVENT 


Two general views of the room in which the computa- 
tions and the tabulations are made, are shown in Figs. 1 
and 2. The adding machine is at A, a file for the tem- 
porary storage of cards by job number at B, a sorting ma- 
chine at C, an addressograph for preparing forms used 
in the shop at D, two tabulating machines at # and four 
counters at F. Three key punchers are shown at G and a 
punch at H for rapidly punching items which are re- 
peated from card to card, such as dates, departments, etc. 
Referring to Fig. 2, we have some of the same machines 
at B, E and H, while / shows the permanent card files 
which, as will be seen, have a large capacity. 





Fre. 1. THe TARULATING 


through the past 10 years, and which produce the results 
aimed at in an efficient manner. The use of the tabu- 
lating-machine system as applied to cost keeping has 
made it possible to provide not only the regular daily, 
weekly and monthly reports, but also such special reports 
as may be required from time to time to form the basis 
of proper charges to a customer for work done on any 
particular job or series of jobs. 

As about 80 per cent. of all the work done on orders 
received by this company is billed on the basis of actual 
cost plus a specified percentage, or an agreed upon rate 
to cover overhead burden and profit, and as payment of 
these bills comes due weekly, these records must be kept 
up to the minute and in such form that the amounts 
may be audited without difficulty by any competent ac- 
countant. Records, covering labor and material costs, 
are so filed in the cost department under job numbers 
that they may be referred to readily at any time, and 
either verified or be made the subject of special reports, 
as required. 





Room AnD Its EquirpMENT 


When an order is entered it becomes the basis of six 
forms, all identical except for the color; these are filled 
out on a typewriter. The white original, Fig. 3, and a 
fairly stiff card at the back, are held in the cost depart- 
ment, the former being filed numerically by the order 
number, and the latter alphabetically by the customer’s 
name. Of the other four cards, the blue one is kept in 
the office of the shop secretary, whose duty it is to route 
the work, and forms the basis of what is known as the 
subproduction order (referred to later). The brown card 
goes to the shipping office and becomes the initial author- 
ity for shipping the goods when ready. The yellow card 
goes to the accounting department and serves as a guide 
for billing the goods. The pink card goes to the superin- 
tendent’s office as a memorandum for following up 
through the shop the various processes called for, so that 
the recorded delivery date or dates shall be met. Two 
or three assistants of the superintendent are kept busy 
following these various orders through the shop, to see 
that each process promptly follows the other in proper se- 





534 AMERICAN 


quence, to the end that all shipping promises shall be 


kept. 
'THE SUBPRODUCTION ORDER 


The subproduction order, Fig. 4, issued from the shop 
sacretary’s office, is in the form of four cards or slips of 
different colors, of which the pink card is retained by the 
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Fic. 2. ANOTHER VIEW 





MACHINIST Vol. 40, No. 13 
when it is again returned to the department foreman and 
by him sent to the shop secretary. The blue card goes 
directly to the cost department when the work is started, 
and forms the initial record on which the proposition of 
cost cards is based. A similar order is required for all 
material used and tools made. 

After the white card has reached the cost department, 





SHOWING PERMANENT Carp FILE 
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Fic. 3. THE ORDER 


shop secretary as his record. The white card goes to the 
foreman of the department in which the job is to be done 
and is kept there until the work specified is finished, when 
the card is returned to the office of the shop secretary 
and thence is sent to the cost department. The yellow 
card is kept by the workman until his work is finished, 


Form 5x8 INCHES 


bearing record of completion of a job, all time cards and 
all material and tool cards referring to that job are 
brought together and the cost of production figured on 
the tabulating machines. 

The material-delivery order, Fig. 5, made out from the 
blue order card in the shop secretary’s office, is sent to the 
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stockroom as an order for the delivery of stock to the de- 
partment in which work is to be done. If this stock is on 
hand, it is delivered at once when called for, otherwise, 
it is ordered against the job; or if it happens to be stand- 
ard material usable for a general line of work, it is or- 
dered in considerable quantity, so that not only this job 
but others as well may be provided for. 

An operation transfer card keeps the stock moving, and 
is carried along in each truck load of material on the 
machine-shop floor. This shows what the next operation 
is to be, and is changed by a clerk as soon as that opera- 
tion has been finished, so that the truck may be moved 
on to the next machine or group of machines in the ro- 
tation called for to complete the work. 

A daily time card is used, stamped in heurs and tenths 
of hours of. elapsed time. This does away with a great 





Form No. 8 


THE TAFT-PEIRCE MFG. CO. 
Dept. 








Jos TICKET 
5600 1-4~1 








500 Parts as per blue 
print’ furnished. 


Order No._1782 __R. 0.97867 _ 
Commenced__12~25- ___. _1913. 
Completed__ 3-25-____ 1914. 

No. Started___510 __Finished__506 __ 

Material ____60' 1-3/4" Cold Rolled 


Steel. 























Fig. 4. Sus-Propuction Orver 379gx5% INCHES 
deal of clerical work and obviates possibilitiy of error in 
subtracting hours. 


THe TABULATING CARDS 


Tabulating cards, Fig. 6, are punched in the cost de- 
partment from the dial time cards turned in by the de- 
partment time clerks. These show the date, the job num- 
ber (which identifies the customer), the ticket number 
(which identifies the character of work snd operation), 
the hours, rate and total labor cost. In some cases the 
time cards of “setting-up hands” carry enough informa- 


tion for several of these tabulating cards, because of 
different jobs carried on by such men during a single day 
or a single period in a day; but in the case of operatives 
no more than one job appears upon any time card. 
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The tabulating cards for labor, as made out from the 
time cards, indicate by color of stock a classification of 
labor—regular, overtime, pattern-making, drafting, and 
the like. The machine used for sorting the punched 
cards selects by means of an electric contact made through 
the holes in the card. These cards are thus run in two 
groups, according to job number or man number, which- 
ever may be needed for the investigation under way. In 
the general operations the job number only determines 
the basis for sorting, which is done automatically at the 
rate of 250 per min. 

After the sorting has been carried to the extent re- 
quired, the cards are passed in the sorted groups through 
the automatic tabulating machine, which sums up at the 
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rate of about 150 cards per minute the figures punched 
out of these card records. Two of these machines are 
used. Each machine is equipped with two counters, one 
of which counts the hours and fractions aggregated, while 
the other adds the amounts in dollars, cents and mills. 
‘These machines, which are kept busy, stop automatically 
as soon as each group of cards has been completed. The 
totals shown in the counters are then drawn off on record 
sheets for use in both the cost and accounting depart- 
ments. Through the use of these machines it is perfectly 
easy, to obtain quickly, complete figures covering any job 
or any part thereof, or of any period of operation on the 
work of any man or set of men, and certain other data re- 
quired for statistical purposes. 

The punching of the cards from the original data is 
done with great rapidity, some of the operators punching 
more than 400 cards per hour. The key punch, which 
may be regarded as the writing machine, is operated by 
means of 12 keys similar to those on a typewriter. It is 
also provided with escapement like that on a typewriter, 
for carrving the card from column to column while the 
punching is going on. 


CHECKING THE PAYROLL 


From day to day the payroll book, which is kept in the 
cost department, is checked against the tabulating cards 
in sections. This is also checked every week. It is thus 
evident that errors anywhere along the line will be caught 
almost instantly and can be chased down and rectified at 
once. It is almost impossible for errors to creep into the 
final records. The only discrepancies ever found are 
in the subdivisions of a cent—it being evident that from 
time to time a difference of three or four cents may oc- 
cur between the accurate summation from the tabulating 
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cards, which are figured to tenths of a cent., and the pay- 
roll records, which are figured to the nearest cent. 

The tabulating cards, after being checked against the 
daily and weekly payroll records of hours and minutes, 
are sorted automatically according to job number by the 
sorting machine, and filed to that number in a temporary 
file where they are kept until each job is finished. As jobs 
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Fie. 6. TABULATING CARD 


4 
AEC. NUMBER | SHOP NUMBER 


The Smith lifge Co. 


DATE HouRs LABOR MATERIAL rinisn MCH. TOOLS 


Fie. 7. COMPLETE Cost 


are completed their cost is computed on the tabulating 
machine in each case by running through it those cards 
which relate to each job, and records of the results shown 
by the machine are reported to the accounting depart- 
ment, together with reports of material, the whole cost of 
the job being collated for final billing to the customer 
on the card shown in Fig. 7. The back gives the hours 
worked in itemized form. 


ECONOMIES OF THE MACHINE MetTHOD 


It is interesting to note that the Taft-Peirce company 
estimates that the present cost of keeping these records, 
accurately and up-to-the-minute, is but a fifth of what the 
cost would be without the assistance of the automatic 
tabulating machines used for this highly important work, 
and that the figures obtained are much more reliable than 
would be possible, or at least than could be expected under 
any method of hand analysis. 

The method previously employed involved the copying 
into cost books, under separate classifications, of items tak- 
en from daily time sheets. These books were footed and 
posted only once a month, giving records which were not 
only far out-of-date, but which were liable to the ever- 
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present human error. The present operations are cared 
for by a force of seven clerks, who ‘not only record the 
work of some 700 employees, but also perform a vast 
amount of detail on contract jobs, no two of which are 
likely to be at all alike, and which vary in volume, in 
size of individual pieces, in character of work, in complex- 
ity of parts and in numerous other particulars that will 
come to mind. } 
Inasmuch as their work is done for a large number of 
separate customers, and under contracts calling for the 
production of special machines and devices in which the 
company has no proprietary interest, each job is charged 
with the cost of jigs, fixtures and similar special tools 
which have to be provided for that job. Unless otherwise 
agreed these tools become the property of. the customer 
upon completion of the work on any job. This is a much 
more rational method of treatment than to strike a gen- 
eral average for costs of tools and then spread it out over 
all the jobs carried on. In cases where jobs are small 
in respect to the number of individual parts and intricate 
tools are necessary, the tool cost is a relatively heavy per- 
centage of the total cost; but when such jobs are repeated, 
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the tool cost of the second and subsequent orders will be 
negligible unless it happens that the nature of the tools 
makes them wear out rapidly. 

og 


It is estimated that the Mississippi River annually dis- 
charges 18,400,000,000,000 cu.ft. of water into the Gulf of 
Mexico. Two cubic feet of water falling 6 ft. will produce 
1 hp. of energy; it would be interesting to know what energy 
the Mississippi would generate if its flow could be harnessed. 


~ 


The volume cf trade through the Suez Canal for the 
year 1913 was 6400 vessels of 27,761,963 tons, and the cargo 
carried amounted to 25,775,000 metric tons. There was a re- 
duction in the canal dues in 1913, which caused a decrease 
of about $2,000,000 in the gross receipts. Improvements are 
now progressing on the canal, which are expected to be fin- 
ished in 1918-1919. Details suggest that the scheme will meet 
the needs ef all ships likely to be built for the Eastern trade 
during the next few years. Provision will be made for a 
depth of 40 ft. throughout the canal and for the widening of 
the southern section to 196 ft. 8 in. and the cutting of an 
appropriate number of sidings in the north and central sec- 
tions where the minimum width will be 147 ft. 6 in. There are 
no special difficulties in the engineering of this work. The 
extension of the west breakwater at Port Said to prevent 
sand being driven into the channel is making satisfactory 
progress and Suez roads are being adequately dredged ac- 
cording to the agreement between the Egyptian government 
and the Canal company. 
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Condensed Steel-Mixture in Ma- 
chine-Tool Castings 


By H. M. Ramp* 


SYNOPSIS—In the iron foundry of the Cincinnati 
Milling Machine Co., Cincinnati, Ohio, steel-mixture 
(often known as semi-steel) is used, containing from 5 
to 20 per cent. low-carbon steel. The molds are provided 
with so called chills, but of such small section that chill- 
ing does not occur; these chills are placed contiguous to 
bearing surfaces and when the metal is poured they weld 
fast to the casting, their action being to condense the 
metal; they are subsequently machined out. 
* 

The value of “steel-mixture” in iron castings has 
been known for a number of years. In the early days, 
steel, in the shape of punchings, turnings, and the like, 
was added to the melted iron in the ladle. 

As steel melts at a higher temperature than cast iron, 
the quantity of steel which could be added was compara- 
tively small. With very hot iron and favorable condi- 
tions, 3 per cent. of steel might be added, while with less 
favorable conditions only 1 per cent. or less could be 
added. Thus uniformity was impossible. 

The mixture is popularly known as “semi-steel,” but 
this is a misnomer, for the mixture is merely cast iron, 
for the steel in melting becomes diffused in the iron and 
shows little change of analysis. 

The knowledge of the beneficial effects of steel in iron 
resulted in the production of a steel mixture of practical 
uniformity, by introducing the steel in the cupola, and 
much higher percentages of steel could be added. Even 
when mixed in the cupola the steel does not remain steel, 
for coming, as it does, in direct contact .with the fuel, 
it absorbs carbon therefrom. 





Tue LINE BETWEEN STEEL AND Cast TRON 


Professor Howe «states in one of his articles: 


The line where steel ends and caS8t iron begins is rather 
vague, but it is assumed that steel exists when the carbon 
content is below 2 per cent. And cast iron when this per- 
centage is exceeded. 


No foundryman has ever been able, with iron melted 
in a cupola, to reduce the carbon content to anywhere 
near 2 per cent. 

The admixture of steel positively improves the strength, 
fineness and uniformity of grain and corrects the internal 
chrinkage of cast iron. If the percentage of steel is not 
great there will be a slight increase in hardness. The 
strength is positively increased, more markedly as regards 
tensile than transverse strength. 


TENSILE STRENGTH or Cast TRON 


The American Society for Testing Materials found 
that the tensile strength of cast iron could be computed 
by multiplying the transverse strength by 8.2, but the 
average result of several hundred tests made by me on 
steel mixtures containing from 25 to 50 per cent. steel 
showed that the transverse strength would have to be 
multiplied by 10.4. With mixtures containing low per- 
centages, say from 5 to 10, the multiplier 8.2 would be 





*Late foundry superintendent, the Cincinnati Milling Ma- 
chine Co. 


about right, which proves that the addition of steel does 
not impart the qualities of steel. 

Iron containing 40 per cent. steel scrap broke at 45,- 
000 Ib. tensile stress, and the inch-square transverse 
bars 1 ft. long, broke at 4050 lb. Such iron would, of 
course; only be suitable for heavy castings and would be 
difficult to machine. 

THe RESULTs OF THE USE OF STEEL 

The use of steel increases wearing efficiency and in 
quantities of from 5 to 10 per cent. tends to correct the 
evils of internal shrinkage. 

When cutting cast gears a spongy spot will often be 
found opposite each arm. A small proportion of steel 
will often prevent this condition, but large proportions 
increase the shrinkage. 

This influence must be due to some change in the car- 
bons which, in cast iron, exist in four different forms. 
Annealing carbon evidently plays an important part in 








Fig. 1. Cupota CHARGE 


the improvement made by adding steel to cast iron. It 
is the finely powdered form of carbon found in malleable 
castings and also in steel. 

I believe that the lower temperature which exists 
in the cupola causes the iron to take up carbon in a dif- 
ferent form from the graphitic carbon formed in. the 
blast furnace, possibly as annealing carbon. I wish some 
of the chemists would get busy and tell us poor foundry- 
men more about this. 

If castings running from 34 to 34 in. thick, fine- 
grained, strong and free from shrinkage troubles, are re- 
quired, the following will give excellent results: Silicon, 
1.90 to 2.00; sulphur, under 0.08; phosphorus, 0.90; 
manganese, 0.40 to 0.60, with an addition of from 5 to 10 
per cent. of steel scrap in the cupola. The amount of 
steel must be regulated by the strength of a 1-in. test bar. 
If it breaks below 2500 lb., increase the amount of steel ; 
if it breaks over 2500 lb. decrease the amount of steel, or 
you will run into hard machining iron. 

The use of so high phosphorus is only of value for cast- 
ings of light section. Phosphorus in a steel mixture and 
in ordinary cast iron acts differently; in the former it 
does not display its treacherous tendency to let go sud- 
denly. If castings are being made, running in thickness 
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from 34 to 11% in., and must be machined, the following 
composition is good: Silicon, 1.60 to 1.80; sulphur, under 
0.08 ; phosphorus, 0.50 to 0.70; manganese, 0.60 to 0.80, 
This 
should give a strength of 3000 |b. for a 1-in. test bar. 
If great strength is required and the trouble of machin- 


and use from 15 to 25 per cent. of steel scrap. 
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its steel mixture, realizing this fact, pursues the follow- 
ing practice: 

The mixture for semi-steel is run in a separate cupola. 
The metal is transferred to a ladle that holds 35 tons, 
and not a casting is poured until the entire heat is melted 
and the bottom dropped. This insures the melting and 
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Fig. 2. 


ing is of no consequence, and the section of the casting is 
2 in. or heavier, the analysis may run as fellows: Silicon, 
1.60 to 1.70; sulphur, under 0.08; phosphorus, 0.40 to 
0.50: manganese, 2.00, and use 40 per cent, of steel in 
the mixture. This-will give an inch bar that will stand 
from 3800 to 4000 Ib. transverse strength with a tensile 
strength of 40,000 to 45,000 Ib. 


DRAWBACKS TO THE Use or STEEL 


With all its advantages the addition of steel has certain 
drawbacks. If the silicon runs low it will set up high 
shrinkage in the gates and risers and in the castings 
themselves. If the phosphorus is low it will lose its life 
more quickly than iron of the same composition without 
stee! and will not run so well. It develops a greater 
degree of hardness in the presence of sulphur and ap- 
pears to absorb more sulphur during the melting process. 
This, may more fuel to 
melt it and the higher temperature necessary for its re- 
duction. © It cast iron from 
the pattern size and is not generally useful when used 


to correct such troubles as the cracking of arms in pulleys 


however. he due to the use of 


inereases the contraction of 


or gears, although it may be possible to increase the 
strength sufficiently to overcome the additional contrac- 


tion caused by its use. 


THE KIND OF Steet To Use 

Sieel rails, boiler-plate clippings, cold-rolled stock and 
steel castings vary greatly as steels, but their results upon 
the mixture are so nearly alike that if the same com- 
position is maintained it is difficult, if not impossibie, to 
tell one from the other; but size plays an important part. 
A bar of ° pig iron in* the ‘cupola; side by side with 
a piece of steel rail, will melt far quicker than the steel: 
unless the boiler-plate clippings are carefully charged 
they will weld together and delay the process of reduc- 
tion. Steel does not melt entirely with the charge it 


is placed with. One of the foundries most famous for 


Mitter TABLE witH CONDENSER Srrips IN PLACE 
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Fie. 3. Mriier KNer with ConpEeNsER Strips In V’s 


mixing of everything that is charged in the cupola. This 
practice is impossible where there is but one cupola, but 
it should be looked to that steel of as light a section as 
possible and as uniform as ean be procured is used, 
Whether steel is hard or soft makes little difference. I 
have used boiler-plate clippings one day and old files 
the next, and could not distinguish any difference in the 
results. First, there should he probably 10 per cent. 
more fuel used on the bed and between charges than on 
an ordinary iron heat, as it takes a greater temperature 
to make it melt and assimilate well. Second. the steel 
should always be charged first, for this gives it the 
greatest benefit from the heat, and besides, the iron from 
above dripping on the steel, absorbs and dissolves it 
more readily. 
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It is important that the iron is not used until a full 
charge is collected in one ladle, for it will show greater 
variation than ordinary iron if tapped in small quanti- 
ties. 


Some EXAMPLES FROM A FOUNDRY 


In the foundry of the Cincinnati Milling Machine Co., 
we use steel mixture for all our castings. No scrap iron 
is used and the proportion of steel employed runs as high 
as 20 per cent. ‘The proper proportions of Northern 
iron, Southern iron and steel for one of our cupola mix- 
tures, are shown in Fig. 1. 

We make careful chemical analyses of all our pig iron 
when received, and in this way determine as nearly as 
possible, the exact cupola mixture that will produce the 
iron wanted, and we finally make both chemical analy- 
ses and physical test on every melt. 
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Fie. 4. SLeEves AND BUSHINGS wirH. CONDENSERS 

By means of this control by analysis of the mixture 
and the careful selection of materials, together with our 
methods of molding and casting, we produce a quality of 
iron that we believe to be unsurpassed for machine-tool 
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A CONDENSATION PROCESS 

However, we are not satisfied to stop here with this 
good iron aléne, but go farther, and by means of spe- 
cial methods in the foundry, condense the important 
parts of a large number of our castings. This condensa- 
tion process is a variation from the ordinary process of 
chilling, the difference being that our condenser strips 
are quite small as compared with the bulk of hot metal 
around them, so that there is a reannealing effect. Fur- 
thermore, the strips burn into and become a part of the 
casting itself and are afterward machined out. 

One of the first successful examples of this is our miller 
table, shown in Fig. 2, which shows clearly the condenser 
strips in the rough casting at A. When these castings 
are machined, they are treated exactly as though they 
were solid castings made in the usual way. The effect 
of the strips is to give us an extremely close-grained con- 
densed metal where the bolt slots come—the condensation 
extending quite far into the metal, so as to provide -con- 
densed metal for the entire area of the bolt and head. 
This gives us the greatest strength in that part of the 
table where great strength is most needed. Furthermore, 
it entirely eliminates snonginess, shrink ‘holes, and the 
like, giving us a table that has as solid metal at the 
bottom of the slots as at the top. 
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One of our miller knees as it comes from the foundry 
is shown in Fig. 3. The condenser strip is shown in the 
V-bearing at the right-hand side. In this case the strip 
is considerably larger in section than the strips used with 
the table, with the result that the zone of condensation is 
also larger. Here the condensation extends along the 
entire depth of the V-bearing and also across the face of 
the knee the full width of its bearing on the column. 
This does not mean the full distance from one V to the 
one on the opposite side, but it does mean condensation 
across as much of this surface as actually forms a bear- 
ing on the column, there being a clearance space of con- 
siderable width in the middle of the column face, as will 
be seen from the illustrations of many of our machines. 

The purpose of using this condenser in the knee is to 
give us the strongest possible iron at the V, which is 
the point where the stress comes and where the greatest 
strength is needed, and it also insures for us a clean, 
close, condensed iron for the bearing surface 

In Fig. 4 are shown a few of the many sleeves, bush- 
ings, and the like, used in our machines. ‘These are 
not cored in the usual way, but have condensers in them. 
The machining of these is exactly the same as if they 
were solid castings. The condensers, however, again in- 
sure an extremely close-grained and entirely clean iron 
The condensation in a great many cases 
We are satisfied 


for the bore. 
extends to the outside of the castings. 
that sleeves, bushings and the like, made of cast iron in 
this way, form a better bearing material than bronze. 

Some of the pieces shown in Fig. 4 are the sleeve nuts 
for feed screws in our machines. This is a part of the 
miller which usually is made of bronze. Our sleeve nuts 
made from condensed castings have the advantage of 
much greater strength and better appearance and wear 
much better than bronze nuts. The condensers are in all 
cases of cast iron. 

* 
Cutting Oil Grooves with an 
Electric Grinder 
By A. K. ScRIVEN 

The illustration shows how an electric center grinder 
A was used in connection with a shaper to cut straight 
oil grooves in brass bushings, these not to reach the ends. 
The collar B is made to fit the ends of the armature shaft 
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and to receive the tool C. This tool is a round-nosed 

mill. The shaper is set to the proper stroke and the 

tool is fed into the work by hand with the shaper head. 
we 


2 eo 
Uniform Motion Transmitted 
from Crank 
By K. 
To overcome the variable speeds produced by recipro- 
cating a slide by a crank this device was evolved. 
The slide was connected to the crank mechanism by a 
connecting-rod A pinned to the levers B. These lev- 
ers, pivoted at C on frame sides D and E£, would, if driven 
ordinarily by the crank F and the yoke @ travel in the 
arc shown by H. This obviously would transmit a variable 
speed throughout the throw of lever. To bring this 
speed to a uniform one, a slot was placed in the lever J 
and a block K with a pin Z was made to slide in the 
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radial lines in the crank are equally spaced. The problem 
then is to generate a curve with equal divisions for the 
lever J, plotting, of course, from the movements of the 
crank for each division, that is, each division of the 
crank movement transferred through the yoke of the lever 
J on the horizontal plane fixes the distance of throw, 
while the cam path actuating the lever M throws the 
lever J out, lengthening its radius and travel, and giv- 
ing equal spacing or throw corresponding to each indi- 
vidual spacing on the crank throw. 


es 

Improvised Pipe Tap 
On a hurry-up repair job in a locality 30 miles from 
a shop where a tap could be procured, the following im- 

provised method was used by J. D. Mason. 

The threads in a 4-in. flange riveted to the shell of 
an oil still had to be tapped out to make a tight job. A 
piece of standard 4-in. black wrought pipe about 8 in. 
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Twtrorm MotTion TRANSMITTED FROM CRANK 


slot. A lever M was pivoted on the lever J at N, hav- 
ing also a slotted end with a sliding block embracing a 
pin ZL. The other end of the lever M held rolls, which 
engaged with the cam in the cam plate 0, which was so 
shaped to throw the pin Z outward on the lever J, thus 
constantly changing the radius of the throw of the lower 
end of the lever and bringing the arc of swing out to the 
line shown at H,,. 

As we did not require a uniform speed at the start we 
delayed as shown from the lines 1 to 3. The crank 
transmits its motion through a yoke block P and a yoke 
(), the motion then being transmitted to the lever by 
the other end of the yoke through sliding blocks in the 
slot. As will be seen in the end elevation the yoke slides 


in V-grooves in the base and cover. 
The curve can be readily understood by noting that 





long was threaded on one end, setting the machine in 
as much as possible to get a deep thread, and cutting it 
a little longer than standard. 

Flutes were then filed to a little below the root of the 
thread, using a 14-in. flat bastard file and putting them 
as close together as the stock would permit. The flutes 
were then filled with potassium ferrocyanide made into 
a paste with water, the object being to harden the cutting 
edge only, and a piece of asbestos millboard wrapped 
around the threaded portion with iron wire, to hold in 
the cyanide. The tap was next hardened in the forge. 

About half an hour elapsed from the time that it was 
discovered that a tap was needed, until the tap was on 
the job and at work, a 4-ft. chain tongs being used to 
turn it. This tap did a good clean job, and was kept 
_and afterward used on a number of occasions. 
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Various Operations in Building the 
“Saurer” Truck 


SPECIAL CORRESPONDENCE 


SYNOPSIS — The methods used for machining the 
knuckle. The box tool turning the tapered surface has 
rollers supporting the forgings to enable a liberal 
cut to be taken and to obtain a good finished surface. 
In the making of the cam on the starting crankshaf! 
the fixture is provided with a cam surface and guide pin 
to obtain the desired contour. A set of jigs used for 
drilling the carburetor body. These tools are located 
from a machined bore to obtain accurate results. 
* 

The milling fixture used for machining the sprocket 
shaft housing at the Saurer factory, Plainfield, N. J., is 
shown in Fig. 1. The casting, which is made of crucible 
steel, is located by two screws A which form a V-surface. 
‘'wo screws on opposite sides of the casting force it 
down against the two screws A. The clamp B is then 
tightened down, forcing the upper part of the casting 


The casting is located on the fixture by pins which fit into 
holes previously drilled in the flange. The housing is 
held by the straps A which fit over the flange. The 
screws are then tightened down against the casting to re- 
sist the cutting stresses. In this operation the casting is 
bored, turned, faced, threaded, the grooves cut and the 
radius formed. The time required is 42 min. One of the 
finished castings is shown at C, and the gage used for 
testing the bore at D. 


MACHINING THE KNUCKLE 


The first opération on the knuckle is shown in Fig. 4. 
This is performed in a Gisholt machine and consists of 
turning, tapering, and threading the shank and facing and 
grooving the flange. The tapering is performed with the 
box tool A, rollers holding the ‘forging firm during the 
operation. The thread on the knuckle is made with an 











Fig. 1. MILLING THE SHAFT-SpPROCKET HovusING 


against the adjustable stop screw (, thus holding the 
casting securely. The cutter D is a face and end mill, 
machining the side and bottom flanges at once, the 
time for the operation being about one hour. 

The drill used for drilling the shaft-sprocket housing is 
shown in Fig. 2. The casting is located in the jig by 
the two surfaces milled in the previous operation. The 
castings are marked with a center line before being 
placed in the jig and are located by moving them sidewise 
until the indexing pin A coincides with this center line. 
The screws B are then tightened down, holding the cast- 
ings securely in the jig. Holes are drilled in the flanges, 
and the hole in the boss is drilled and reamed. The jig 
is provided with feet on three sides so that the drill can 
be brought nearer to the surface being machined. One 
of the drilled castings is shown at the right of the jig. 
The time required for this operation is 35 minutes. 

Fig. 3 shows the machining of the bearing end of the 
shaft-sprocket housing on a Jones & Lamson turret lathe. 





DRILLING THE SHAFT-SPROCKET HovusING 


Fig. 2. 


automatic die carried in the holder B. One of the rough 
forgings is shown at C. The time required for machining 
the forging as shown at /) is approximately 114% hours. 

Fig. 5 shows the second operation on the knuckle. 
The forging is located in the turret-lathe fixture A by 
the turned shank, a nut at the end holding it securely. 
In this operation the hole is drilled, the sides of the 
bosses faced, holes reamed, and one hole threaded and 
counterbored. The time required is 1% hr. One of 
the finished knuckles is shown on the turret at B. 

Fig. 6 shows the milling of the knuckle flange. The 
forging is located in the fixture by the shank at A ani! 
held securely against the forging face by the straps as at 
B. The straddle mills C perform the milling operation, 
the time being 8 minutes. 

The jig used for drilling the large radius-rod sprocket 
shaft is shown in Fig. 7. The forging is located by a 
plug A which fits into the bore, a strap and nut holding 
the sprocket in position. The turned shank is brought 
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against a stop pin B for position. In this jig a 7g-in. 
hole 7 in. long is drilled, also the bolt holes and the hole 
in the boss for the oil cup, the time being 1% hour. 


MACHINING THE STARTING CRANKSHAFT 


The method employed for cutting the cam surface on 
The shaft, 


the starting crankshaft is shown in Fig. 8. 
5 
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these operations are shown on the drilling-machine table. 
These operations require approximately 18 minutes. 
MACHINING THE REAR AXLE 
The method used for turning the ends of the rear 
axle is shown in Fig. 11. The forging is held in and 
driven by the fixture A and supported in the steady-rest 








Fie. 3. 








Fie. 4. First OPERATION ON THE KNUCKLE 
which has been turned to the correct size, with the end 
threaded, is placed into the fixture A and the knot C 
screwed to the shaft end. The guide pin B is then 
placed on the fixture and the cam surface on the fixture 
hushing. The piece is next fed against the cutter C 
hy means of a bar placed in one of the holes in the nut D. 
One of the machined shafts is shown on the table at £. 

Fig. 9 is a closer view of the fixture. The groove A 
is the cam surface into which the guide pin B locates; 
by turning the nut C a similar cam surface is produced 
on the starting crankshaft by the cutter. 

The jig used for drilling the wristpin hole in the pis- 
ton is shown in Fig. 10. The casting is set on a register 
which fits into its machined open end. Pins are placed 
which fit against the wristpin hole bosses to locate the 
casting, which is then held securely by the swinging 
shaft A. The holes for the wristpin are drilled and 
afterward reamed, the reamer being guided in the bush- 
ings B to secure perfect alignment of the holes. The 
locking screw hole for the wristpin is drilled in one of 
the piston bosses through the bushing C and afterward 
tapped. The various guide bushings and tools used for 





MACHINING THE SHAFT-SPROCKET HOUSING 
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Fic. 5. Srconp OPERATION ON THE KNUCKLE 





Fie. 6. 


MILLING THE KNUCKLE FLANGE 


B. This operation occupies a period of three hours for 
both ends of the axle, the machine used being an Amer- 
ican Tool Works lathe. 

Fig. 12 shows the milling of the pads on the rear/axle. 
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[he forgings are located on the turned ends in the V- 
blocks A and then held down by straps. Screws are 
brought up against the side of the axle web at B to pro- 
luce the correct position for the pads. The faces and 
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two radial machines, the jig plate being the same width 
as the axle pads and the same length as between the 
cheeks. These surfaces are used for locating on the 
forging. The axle is held in V-blocks, one on each ma- 








Fie. 8. MILLING THE STARTING CRANKSHAFT 














Fie. 7%. Dri~t~tine Rapius-Rop Sprocket SHAFT 


sides of the pads are milled to gages in this operation, 
the time being approximately 114 hours. 

Fig. 13 shows the drilling of the holes in the pads of 
the rear axles. The jig A is used for the operation under 
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Fie. 10. 


chine table, the forging being afterward clamped down 
on them. In this operation 10 holes are drilled and two, 
the center one in each pad, are afterward taper reamed, 
the time being 40 minutes. 

The jig used for drilling the front spring and front 
hanger is shown in Fig. 14. The casting is located on 
the machined face A, which rests on a finished surface 
B in the jig. The shoulder C is forced up against the 
surface D. The screw F forces the casting down against 
iwo stop pins F, and the swing straps G hold it down. 
This jig is made with ears and bushings to suit both 
left- and right-hand castings. Note should be made 
of the stvle of bushings J/, which are provided with a 
handle that affords a convenient method of placing or 
removing them from the jig. In this operation 10 holes 
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are drilled, one of them being afterward reamed. The 
time is 30 minutes. 


JIGS FOR THE CARBURETOR Bopy 


The jig used for the carburetor body is shown in Fig. 
15. The casting is located by a V-block placed in the 
inside of the jig flange, the screw A forcing the casting 
down into it. The screw B which is screwed down when 
the cover is swung down onto the jig, holds the casting 
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Fig. 16 shows three jigs used on the carburetor. The 
jig A is used for drilling the hinge pin hole in the 
valve B and carburetor body, which is held down by the 
screw through the hinge cover. The long bushings C 
are used to guide the drill near to the casting to se- 
cure a good alignment of the holes. The jig D is used 
for drilling the two small holes in the carburetor body, 
which is located by the two pins that fit into the two 
reamed holes. The small jig # is used for drilling the 
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Fie. 11. TurNiInG THE Rear AXLE 





DRILLING THE HOLES IN THE REAR- 
Paps on Two Raprat MACHINES 


Fig. 13. 
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Fig. 12. MILLING THE PADS ON THE REAR AXLE 





DRILLING JIG FoR Front SPRINGS 
AND HANGERS 


Fig. 14. 

















Fie. 15. Main Jia ror Carsuretor Bopy 
securely. A bushing similar to that described for Fig. 


14 is used. Feet are placed on the jig so that it may be 
placed on the various faces when drilling the holes. In 
this jig five holes are drilled, three of them being after- 
ward reamed, slip bushings being provided. The time is 
1 hour. 


Fic. 


16. Jig ror CarBurEToR Bopy AND VALVE 
small hole in the end of the carburetor body, which is lo- 
cated by the large plug that fits into the hole in the cast- 
ing barrel. A bushing similar to those already described 
is used. .These jigs produce good results and the times 
given for the various operations indicate that they are 
especially adapted for rapid handling. 
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The Lubrication of Cutting Tools 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—A helpful analysis of a number of replies 
giving information in regard to the lubrication of cutting 
tools. It gives the kinds of machine-shop operations 
on which lubricant is used, the particular kinds for the 
common metals cut, a few formulas for particular uses 
and a number of statements as to the purpose and value 
of applying them. 


=. 
Qe 


ca 

The AMERICAN MACHINIsT recently completed a let- 
ter canvass, asking for information in regard to the lu- 
brication of cutting tools. Six questions were asked, to 
which there was a hearty response. We are grateful, and 
are glad of this opportunity to thank all of those who 
furnished information. 

The questions asked were: 

1. On what operations do you use a cutting lubri- 
cant ? 

2. What lubricant do you find best for your purpose, 
on steel, brass, and cast iron? 

3. What formulas do you use in mixing the different 
lubricants ? 

4. What do you suggest as to the quantity of lubri- 
cant to be used? 

5. Have you noticed that the lubricant reduces the 


power required to cut metal ? 

6. Or does it appear to act solely as a means of keep- 
ing the tools cool ? 

The two replies containing, as a whole, the largest 
amount of information are given below in full. 

1. On all operations on steel and brass, including turning, 
drilling, boring, reaming, forming and threading. 

2 and 3. The lubricant we find best for our purpose is a 
cutting oil, compounded by mixing a certain per cent. of No. 
1 lard oil with a good quality of mineral oil. There are a 
number of so called lard-oil compounds on the market and 
we have tried out nearly all of them. The best we have found 
consists of about 78 per cent. mineral oil (supposed to be a 
fairly good engine oil) and 22 per cent. No. 1 pure lard oil. 
We have found the above compound to be excellent for all 
operations on all grades of steel, including the hard and 
tough alloys—particularly so for threading. 

Another good compound—one which we are also using on 
work which does not require the fine finish that is produced 
by using the above is made up of the same ingredients, but 
contains about 93 per cent. mineral oil to 7 per cent. No. 1 
pure lard oil, and costs considerably less. This compound 
gives perfect satisfaction on all ordinary work on all grades 
of steel, but is not rich enough in lard oil to produce a per- 
fectly smooth finish, nor to cut a long deep thread on tough 
material. 

For machining cast iron, no lubricant is required. 

4. The quantity of lubricant to be used depends upon the 
nature of the work and the material to be cut and should be 
left to the judgment of the operator. 

5 and 6. The lubricant does undoubtedly reduce the power 
required to cut metal from the fact that it is friction be- 
tween the tool and the metal that generates heat, as lubrica- 
tion reduces the heat thus generated, it must have reduced 
the friction, thereby reducing the power required. 


The second letter reads: 


1. A. Drilling in steel. 

B. Milling steel. 

Cc. Turning steel. 

D. Gear-cutting steel. 

E. Grinding steel and cast iron. 

F. Tapping steel and cast iron. 

2. A and B. Soda water or mineral lard oil. 

C and D. Screw-cutting oil. Do not know its composi- 
tion. Probably a petroleum base. Used because it keeps ma- 
chine free, has low cost and allows rapid, smooth production. 

E. Clear water is best except for rusting. 


F. For tapping steel under rapid production there is 
nothing better than cottonseed oil, but it is expensive. 

For general results in both cast iron and steel, lard oil 
is satisfactory. 

3. We use no formulas. 

4. A copious supply of lubricant is desirable, particularly 
is this so in drilling, for there is a great tendency for the 
whole volume to become heated in rapid drilling. 

5 and 6. It is difficult to separate these, as one necessarily 
follows as a consequence of the other. 

QuEsTION No. 1 

The general drift of replies to question 1 covered, as 
would be expected, practically all machine-shop opera- 
tions. As a rule, screw-machine work was placed first 
followed by milling, boring, turning, threading, drilling 
in steel, gear cutting, sawing, cylindrical grinding, ream- 
ing, and broaching. A number of replies excepted cast 
iron, saying that this was always cut dry. <A few ex- 
cepted brass, saying that it was usually machined dry. 

QurEsTION No, 2 

Question No. 2 brought out such a variety of replies 
that little can be done to generalize. But it is plainly 
shown that there is no uniformity of practice in regard 
to the kind of lubricant to use for machine-shop oper- 
ation. The following tabulation gives some idea of the 
variety of information supplied. 

: Number of Firms Advo- 

Kind of Lubricant cating Its Use 


Screw-cutting oil for steel and forgings 3 
Mir:eral lard oil for all purposes........ 3 
Winter strained lard oil for all purposes 3 
SO Br ee eh eee ‘ 2 
Mineral lard oil for screw machines... 2 
Soluble oil or soap compound for brass 1 
Soluble oil or soap cOmpound for cast 

REESE AR Sg FE ig cota ge 1 
Mineral lard oil, soda ash and water for 

Dt <cebvecnnnnde ere ded e ak wan dee ake < 1 
Lard oil for planing steel gears......... 1 
Turpentine for boring and reaming brass 1 
Kerosene for aluminum ................ 1 
Lard oil for milling and gear cutting.... 1 
Cutting compound for steel............. 1 
Cutting compound for drilling steel..... 1 
Soluble cutting oil for milling.......... 1 
Soluble cutting oil for gear cutting..... 1 
Soluble cutting oil for all purposes ex- 

cept difficult threading............... 1 
Lard oil for difficult threading.......... 1 
or ee Ce ow cece cic weenees 1 
Air blast for cast iron...............25- 1 
Cutting compound for turning.......... 1 
Cutting compound for cold sawing...... 1 
Mineral oil, 85 per cent., and lard oil 15 

SO Ws FE NNN cc cenncnccsccsseces 1 
Mineral lard oil for drilling steel........ 1 
Mineral lard oil for milling............. 1 
Waste machine oil for reaming brass 

a nk a ae ee ee wah eae le bint 1 
Lard oil for automatic screw machines. . 1 
Soluble cutting oil for automatic screw 

ee ee i ee a eae aiek eek ae en ere 1 
Cutting compound for reaming......... 1 
Cutting oil for steel, brass and cast iron 1 


An illuminating reply evidently written from some un- 
fortunate experiences is this: 

After fooling around for many months and years, we have 
never found anything to equal lard oil; but owing to its first 
cost, we have been fooling with other oils and mixtures, and 
we are using some of the so-called mixtures today, but we 
believe we will go back to lard oil. 


QuEsTION No. 3—ForMULAsS 

Question No. 3 brought nine formulas for mixtures 
for various purposes, which are as follows: 

For general work: 1% mineral lard oil, 14 paraffin, 4 
kerosene. 

For use on steel: 7 gal. water, 1 gal. mineral lard oil, 
1 lb. borax. 

For roughing on steei: 10 gal. water, 1 gal. good min- 
eral oil, 1% lb. soda ash. 
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For turret-lathe work: 15 gal. good mineral oil, 5 
gal. kerosene. 

For drilling and milling: 
gal. water. 

For a general mineral oil mixture on screw machine 
work: 65 per cent. mineral lard oil, 35 per cent. kero- 
sene. 

For milling and turret-lathe work: 214 lb. soda ash, 
! bbl. cold water, 3 to 5 gal. mineral lard oil. 

For grinding: One gal. of the above mixture to 3 gal. 
water. 

For screw cutting on the engine lathe: 
lard oil, 40 per cent. mineral oil. 

For a good soda-water mixture: 
soda, 5 gal. water. 


1 gal. soluble cutting oil, 15 


60 per cent. 


1 handful washing 


QUESTION No. 4 


The general trend of the answers to question No. 4 was 
decidedly in favor of flooding both work and tool. The 
following 8 statements are typical : 

The more the better. 

As large a stream as possible. 

Ample supply. 

Flood the tools so that they do not give off steam or 
smoke while cutting. 

A great abundance of oil should be used at all times. 

If you are going to use lubricant, use enough of it. 

As much as possible without undue flooding of ma- 
chine and floor. 

There should always be enough lubricant used to flood 
the work. 

QUESTION No. 5 

Question No. 5 was not answered definitely in many 
of the replies. Three stated positively that the lubricant 
did not reduce the power required to cut metal. Two 
replies were in the affirmative. The following remarks 
are typical. 

With large quantities of lubricant the reduction in 
power is considerable. 

Lubricant certainly reduces the power required. 

Lubrication reduces the power required to cut steel. 

Milling operations are greatly facilitated, especially 
regarding the smoothness of the cut, by directing a high- 
pressure stream, say 60 l|b., directly against the cutter 
at the point of contact, in such a manner that it not only 
enters the cut, but knocks the chips off the tool when 
coming out of the work. Two streams are better than 
one, one for knocking the chips off, the other on the re- 
verse side of the cutter set at such an angle that it will 
positively enter underneath the tool as it comes into ac- 
tion. We believe the lubricant reduces the power re- 
quired to cut metal, but have no accurate data to prove 
it. 

We use the lubricant to keep the tools cool, and on 
the miller to wash away the miller chips from the teeth 
of the cutter. We use a large quantity and put it on 
with a pump. For cutting tool steel, that is in thread 
cutting operations, there is no lubricant or oil that can 
take the place of lard oil. We have tried everything for 
many years, but the best lard oil is none too good for us, 
to get good, smooth threads. 

There is no lubricant which we know of which is as 
good as lard oil, but for straight milling and drilling 
operations we sometimes find that we can use a com- 
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pound. It is our opinion that the lubricant acts solely 
as a means of keeping the tools cool. It does not reduce 
the power required, as far as we can tell. 

The lubricant does tend to reduce the power necessary 
to cut the metal, but its principal purpose, of course, is 
to act as a refrigerant, to keep the tools and work cool, 
thus prolonging the life of the cutting edge of the tool. 

The lubricant we find best is a No. 2 lard oil, which is 
a mixture of pure lard. This lubricant gives a tool 
longer life, but to give a better class of finish we use a 
soap compound. 

We believe that the action of the fluid is not confined 
solely to keeping the tools cool. 

We find that a steady stream of the compound flowing 
freely directly onto the work and the nose of the tool not 
only keeps the tool cool, making it longer lived, but re- 
duces the amount of power originally required for the 
work being done. 

Keeps tool cool and gives better finish. 
Proportions of Music-Wire 
Springs 
By Gro. F. SuMMERs 


It is to be regretted that the present generation seems 
to be drifting away from the use of music wire as a work- 
ing material. On page 224 of Kent’s Handbook, this wire 
is quoted as being over 300,000 lb. per sq.in. in tensile 
strength ; it comes as a bright, smooth, hard-drawn steel 
wire and will bend without breaking. This last quality 
is important in spring making, as the coil, if overloaded, 
will simply take a permanent set instead of snapping, as 
would probably be the case with a tempered spring. It 
therefore can be used right up to its limit without any 
factor of safety. It must not be supposed, however, that 
the tensile strength (300,000) represents the value to use 
in spring formulas as the metal will commence to break 
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Wire ; : 
Gage Diameter Diameter 
Number 


6-0 0.004 0.032 


4-0 0.006 


3 882882 £88 


B Eee2: 


Ss 
wo 


2-0 0.008 


1-0 0.009 





1 0.010 


SSSSS5 ERASERS SESE: 


2 0.011 


3 0.012 


ee, Se, pee 


4 0.013 


5 0.014 


6 0.016 





7 0.018 


oSooos SSSS99 SOSSS9 SSSSSS SoSSSS SSSSSS SSSSSS SSSSSS SSSSSS SSSSSS SSSseS SSSeSSS SSS 
3, 
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oo © 
= 
ss 


0.176 
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11 0.026 


es ssssss ssssse: 
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SO999 S99989 SSSSS9 SESSS9 SS9999 SSSSS9 SSSS99 SSSNS9 SSES99 SSSSe 


0.087 


S = 100,000 Lb. per Sq.In. 
Deflection 
per Coil 
for Load W 
in Inches 


Inside Load in Lb. 
Diameter When Spring 
of Coil Is Solid 
in Inches Ww 
0.032 0.070 
0.028 0.079 
0.024 0.090 
0.020 0.105 
0.016 0.126 
0.012 0.157 
0.040 0.109 
0.035 0.123 
0.030 0.140 
0.025 0.164 
0.020 0.196 
0.015 0.245 
0.048 0.157 
0.042 0.177 
0.036 0.202 
0.030 0.236 
0.024 0.283 
0.018 .353 
0.056 214 
0.049 241 
0.042 275 
0.035 321 
0.028 385 
0.021 481 
0.064 279 
0.056 314 
0.048 359 
0.040 419 
0.032 503 
0.024 628 
0.072 353 
0.063 398 
0.054 454 
0.045 530 
0.036 636 
0.027 795 
0.080 436 
0.070 491 
0.060 561 
0.050 654 
0.040 785 
0.030 982 
0.088 528 
0.077 594 
0.066 679 
0.055 792 
0.044 950 
0.033 19 
0.096 268 


g 


61 
. 26 
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0.008 
0.006 
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Sc 
= 
o 


BSSS55 SSSEEE SEEEE 


oo 
—— 
no 


ooo SoS999 SSS999 SSSSSS SSSSSS OSSSSS SSSSsSSSSS 
SS58 


0.014 


043 
034 
026 
019 
013 
009 
047 
037 
028 
021 
014 
009 
051 
040 
.031 
023 
016 
010 
057 
045 
034 
0.025 
0.018 
0.011 
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14 


15 


16 


17 


18 


19 


21 
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E = 13,000,000 
Wire 


G 
N auber 


Size, 


Diameter 
in Inches 


0.031 


0.033 


0.035 


0.037 


0.039 


0.041 


0.043 


0.045 


0.047 


0.049 


0.051 


0.055 


0.059 


0.063 


0.067 


0.071 


0.075 


0.080 





occossscsssss 


tt 


Sa 
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esoses 





cossss sosscs cosses 


tan! 


ess 


= 
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cose scosses 


i ee, ee, n,n, gee ee, seen enecn 


coccococc oce 
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Outside 
Diameter 
of Coil 
in Inches 


310 
279 
248 
217 
186 
155 
330 
29 

264 


231° 


198 
165 
350 


.315 


280 
245 
210 
175 
370 
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Inside Load in Lb. Deflection 
Diameter When Spring _ per Coil 

of Coil for Load W 

in Inches Ww in Inches 
0.248 4.19 0.061 
0.217 4.72 0.048 
0.186 5.39 0.037 
0.155 6.29 0.027 
0.124 7.55 0.019 
0.093 9.43 0.012 
0.264 4.75 0.065 
0.231 5.35 0.051 
0.198 6.11 0.039 
0.165 7.13 0.029 
0.132 8.55 0.020 
0.099 10.69 0.013 
0.280 5.35 0.069 
0.245 6.01 0.054 
0.210 6.87 0.041 
0.175 8.02 0.030 
0.140 9.62 0.021 
0.105 12.03 0.014 
0.296 5.97 0.072 
0.259 6.72 0.057 
0.222 7.68 0.044 
0.185 8.96 0.032 
0.148 10.75 0.022 
0.111 13.44 0.014 
0.312 6.64 0.076 
0.273 7.47 0.060 
0.234 8.53 0.046 
0.195 9.95 0.034 
0.156 11.95 0.024 
0.117 14.93 0.015 
0.328 7.33 0.080 
0.287 8.25 0.063 
0.246 9.43 0.049 
0.205 11.00 0.036 
0.164 13.20 0.025 
0.123 16.50 0.016 
0.344 8.07 0.084 
0.301 9.08 0.067 
0.258 .37 0.051 
0.215 .10 0.037 
0.172 .52 0.026 
0.129 15 0.017 
0.360 84 0.088 
0.315 9.94 0.070 
0.270 .36 0.053 
0.225 .25 0.039 
0.180 .90 0.027 
0.135 .88 0.017 
0.376 .64 0.092 
0.329 84 0.073 
0.282 .39 0.056 
0.235 .46 0.041 
0.188 .35 0.028 
0.141 .69 0.018 
0.392 .48 0.096 
0.343 .79 0.076 
0.294 3.74 0.058 
0.245 71 0.043 
0.196 .86 0.030 
0.147 3.57 0.019 
0.408 .35 0.100 
0.357 2.77 0.079 
0.306 .59 0.060 
0.255 .02 0.044 
0.204 .43 0.031 
0.153 4 0.020 
0.440 .20 0.108 
0.385 .85 0.085 
0.330 3.97 0.065 
0.275 .80 0.048 
0.220 .76 0.033 
0.165 .70 0.021 
0.472 5.19 0.115 
0.413 .09 0.091 
0.354 .53 0.070 
0.295 .78 0.051 
0.236 34 0.036 
0.177 my 0.023 
0. 504 .32 0.123 
0.441 .48 0.097 
0.378 .27 0.075 
0.315 .98 0.055 
0.252 17 0.038 
0.189 .97 0.024 
0.536 .59 0.131 
469 .04 0.104 
402 .18 0.079 
335 .38 0.058 
268 . 26 0.040 
.201 .07 0.026 
568 .00 0.139 
497 75 0.110 
426 .28 0.084 
355 .99 0.062 
, 284 59 0.043 
.213 .49 0.027 
600 54 0.147 
525 61 0.116 
450 56 0.089 
375 .82 0.065 
300 .18 0.045 
225 .22 0.029 
640 .93 0.157 
560 42 0.124 
480 90 0.095 
400 .89 0.070 
320 .27 0.048 
240 .83 0.031 
































































S = 100,000,Lb. per Sq.in. E = 13,000,000 

Outside Inside Load in Lb. Deflection 
Wire Size, Diameter Diameter When Spring _ per Coil 
Gage Diameter * of Coil of Coil Is Solid for Load W 
Number in Inches in Inches in Inches Ww in Inches 

0.850 0.680 31.53 0.166 

0.765 0.595 35.47 0.131 

31 0.085 0.680 0.510 40.53 0.101 

0.595 0.425 47.29 0.074 

0.510 0.340 56.75 0.051 

0.425 0.255 70.93 0.033 

0.900 0.720 35.34 0.176 

0.810 0.630 39.76 0.139 

32 0.090 0.720 ~ 0.510 45.44 0.107 

0.630 0.450 53.01 0.078 

0.540 0.360 63.62 0.054 

| 0.450 0.270 79.52 0.035 

0.950 0.760 39.38 0.186 

0.855 0.665 44.30 0.147 

33 0.095 | 0.760 0.570 50.63 0.112 

) 0.665 0.475 59.07 0.083 

| 0.570 0.380 70.88 0.057 

LO 475 0.285 88.60 0.037 


PROPORTIONS OF MUSIC-WIRE SPRINGS FOR A. 8. & W., BROWN & 
SHARPE AND WASHBURN & MOEN GAGES—Continued 


down and take a permanent set at about 100,000 1b. tor- 
sional fiber-stress. There seem to be some differences be- 
tween authorities as to the sizes represented by the gage 
numbers; the foreign makers probably use exact millime- 
ters and as far as I know, the American wire simply fol- 
lows an arbitrary gage that has been handed down for so 
many generations that its origin has been long forgotten. 
The sizes in the table were obtained through the courtesy 
of the American Steel and Wire Co. 

The formulas from which the table is made are derived 
as lollows: 


I = Load in pounds; 
S = Stress on extreme fiber in pounds per square 
inch ; 


d = Wire diameter: 
D = Outside diameter of coil: 
7 = Modulus of elasticity. 

To find W the load on each fiber is multiplied by its 
lever arm to find the internal resistance and divided by 
the external arm to find the external load. 

" zNd3 
W = - 
8 (D — d) 
The deflection, for one lineal inch of wire, at the ex- 
1 jneh K SNS 
treme fiber = ir 
S (D — ad) 
Rd 
inches to the coil and substituting the value of S in terms 
of W. 


and at the coil center = 


- Remembering that there are (/) — d)z lineal 


8 (D— a) 


deflection per coil = ae Se 
. l Ed+ 


To find the value of £, a piece of wire is taken at ran- 
dom and wound into a spring. The diameter calipers 
0.0435 in., D measures 0.391 in., solid height measures 
0.57 in. The spring is pulled apart to about 2 in. and 
brought down several times solid; the free height then 
measures 0.93 in. The spring was placed under a mi- 
crometer head, as shown in the illustration, and several 
readings taken for various loads. A battery and bell fur- 
nished a convenient way of knowing when the micrometer 
was in contact. The micrometer stand was insulated 
from the faceplate by a sheet of ordinary writing paper. 
From these data the value for W (= 9.9) was scaled off. 
Substituting these values in the above formulas, E = 
13.077,816.2 and S = 106,429.6. 

The wire put into the testing machine broke at a tensile 
strength of 342,000 Ib. per sq.in. The values of 13,000,- 
000 and 100,000 are taken as round numbers. 
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A Convenient Surface Gage 
By C. L. Newron 

A side and an end view of a surface gage are show: 
in the illustration; this gage has an adjusting screw for 
the scriber so located that it can be turned while th 
gage is moved to feel the scriber lightly touch the work 
both being done at the same time with the one hand. Th« 
arrangement also permits the scriber to move down o1 
the spindle close to the base. The base piece A was mad 
from a piece of angle steel heated and opened from 90 
to about 100 deg. and then shaped as shown in the enc 
view. Two side pieces BB made of cold-rolled steel ar 
pivoted at one end by means of the screws ( to the bese 
A. The bolt D passes through the other end of the side 
pieces BB, upon which are two sleeves EF with a taper 
lit into the side pieces. 

A hole drilled through the sleeves HE permits the bolt 
DP) to clamp them togetier centrally with the base. They 
receive the spindle, while the nut F clamps it in any de- 
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A CONVENIENT SURFACE GAGE 


sired position within the limits shown by the dotted lincs 
at © and JJ. Enough of the end view is drawn in sec- 
tion to make clear how the clamping of the spindle is ef- 
fected. The side pieces BB, the bolt D and sleeves LE 
form a convenient grip which tilts when the scriber 1s ad- 
justed toward the base by the screw J and forced upward 
by a stiff spring in the side piece pressing against the 
base, seen at J. Two gage pins K are fitted in the base 
and pass through clearance holes drilled in the side 
pieces. The spindle can be removed and the scriber used 
in‘ the hole L when necessary, 


- 
According to a French authority, the world’s output of 
ealcium carbide in 1913 exceeded 350,000 metric tons. The 


autogenous welding of metals requires a large quantity, about 
22,000 tons being consumed for that purpose in Germany, as 
compared with 28,000 tons for illuminating. The price for 
calcium carbide in Europe was maintained at about £11% 
per ton. The production and price are regulated by a syndi- 
eate, which at the end of 1913 was renewed for another term. 
The production of calcium cyanamide in 1913 was over 150,000 
tons. The Odda works in Sweden have a plant capable of 
making 90,000 tons per annum. All European makers separ- 
ate the nitrogen from the atmosphere by the fractional distil- 
lation of liquid air. The production of calcium nitrate in 
Europe is between 100,000 and 120,000 metric tons. 


& 

It is the intention of the Russian Ministry of Ways of 
Communication to ask the Duma for an appropriation of 
$1,133,000 for the purchase of coal mines to be operated by 
the state railways. An appropriation of $40,000,000 is also 
sought for the repair shops of the government railways, 
which will make them virtually large locomotive and car 
works. 
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nities for Drawing Automobile 
Radiators and Other Tubes 


By F. H. Stroup 


YNOPSIS—This machine will draw shapes or tubes mobile radiators, but it will draw other forms beside tub- 
rom a@ flat ribbon of stock either in short lengths or ing, such as molding, and the like, shown in Fig. 2. It 
ne continuous length. The tubes can be drawn with a is in use in three of the largest radiator plants in the 

plain butt joint or with a curled seam. The dies illus- cowntry. 
‘rated and described are for the production of oval tub- It differs from the standard draw bench used in tube 
1g for automobile radiators but the principles of die con- mills in all its details, but the main difference to be 
struction are so explained that they can be applied to noted is in the length of stroke, which is 2 ft. maximum 
other shapes. against 20 or even 40 ft. in the standard machines. This 
# difference in stroke makes the machine itself much 


The tubing used in automobile radiators must be non- shorter and therefore far more convenient, both in op- 


corrosive, must be light and therefore thin, and must be ¢rating and for space required. 


water-tight. It need not be accurate in size within cer- The stroke on this machine is adjustable and is gov- 
tain limits, and need not ke perfect in form within cer- erned by the length of tube required for the particular 
tain limits. job in hand, a cut-off mechanism that operates with every 
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Fig. 1. MACHINE For Drawine AUTOMOBILE RADIATOR AND OTHER ‘TUBES 


The tube that best fills the above specifications is a stroke of the machine, cutting off each tube as it is made. 


tube formed of a rolled ribbon of brass or copper with a The advantage of handling these short lengths of tub- 
seam that is preferably locked and must be soldered. ing over handling 12- or 20-ft. lengths and cutting it to 


Seamless brass or copper tubing, of the size suitable — the size required will be immediately appreciated by any 
for this work and with a wall that is on an average only factory man, particularly when the light weight and 
0.010 in. thick, is not as a rule water-tight and not frailty of the tubing are taken into consideration. It must 
strong. The process of making seamless tubing is a pull — be stated right here, however, that while this machine can 
or draw on the metal, which tends to make it porous and = draw and cut off tubes to the exact length required for 
spongy when drawn very thin and it has no life left in it. automobile-radiator purposes, it can also draw tubing of 
Contrast this with a ribbon of brass or copper which is indefinite length by simply throwing the cut-off mech- 


rolled or subjected to constant compression, and the dif- anism out of action. In fact, small-diameter tubing 
ference will be apparent to anyone. has been drawn on this machine as long as the ribbon of 


Brazed tubing is also made of a rolled ribbon of metal, material would make it, and it was wound on a reel 
but is butt brazed, not seamed, and is not made by most drum as fast as it was made. 


mills in the thin sizes required for automobile radiators, In Fig. 1, for the sake of convenience, the names of the 
as the seam cannot be guaranteed. principal parts are printed right on the drawing. 
The tube-drawing machine shown in Fig. 1 was pri- The pulleys, 24x4-in. face, are mounted on a pin which 





marily designed for drawing lock-seam tubing for auto- is securely fastened into the base casting. The inside 
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pulley is mounted on one end of a brass sleeve, on the 
other end of which is mounted the pinion. The outside 
pulley is the loose pulley. The ratio of the gearing is 7 
to 1. With a 3-in. belt running on the pulleys this gives 
a pull of 600 1b. on the crosshead. The amount of pull 
necessary to make a tube varies with the size of the tube, 
the thickness of the metal, and particularly with the form 
of the dies, and cannot be accurately determined before- 
hand. For ratliator tubing, such as shown in Fig. 2, 
the machine has been found more than amply strong. 

It has been found in operation that, owing to inertia, 
the speed of the machine should not be over 15 strokes a 
minute, and at this speed the machine runs quietly and 
smoothly, giving every opportunity to the operator to 
watch it. This speed is equivalent to 105 r.p.m. at the 
pulleys. This speed, running on the maximum stroke 
of 24 in., will produce 30 ft. of tubing a minute, or 14,- 
580 ft. in a nine-hour day, allowing a 10 per cent. loss 
of time. In the case of the oval tube described in this 
article, 14,580 ft. of it will weigh 1500 Ib. 

Any intellfgent boy or young man can operate the ma- 
chine, but the operating cost should be figured at 60c. an 
hour to be safe, and on this basis we find that the ma- 
chine at an operating cost of $5.40 converts 1500 lb. of 
ribbon material, at 20c. a lb., into finished tubing ready 
to vo into the radiator. In other words, we have 1500 Ib. 
of finished tubing, at 20.36c¢. a lb. When you take into con- 
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sideration that this same size in seamless tubing costs 
over 50c. a lb., and then, as previously explained in this 
article, does not answer the purpose as well, it will read- 
ily be seen why radiator manufacturers use lock-seam 
tubing. The above mentioned quantity of tubing is 
enough to make an average of 200 automobile radiators a 
day. 


DESCRIPTION OF THE MACHINE 


To come back to the description of the machine itself, 
| will describe all other features first, and leave the dies 
—which are really the most important—to the last. The 
description of the dies will be limited to one kind of tube 
which, in this case, will be the 114x14-in. oval tube shown 
in Fig. 2. 

The crosshead on the machine is made long enough to 
straddle the finishing die, and is thus enabled to support 
at both ends the oval mandrel over which the tube is 
formed. This mandrel moves back and forth with the 
crosshead, and is fastened to the crosshead at its rear 
end. It floats in the finishing die and the forward end 
of the crosshead. The clamp that grabs the tube and 
pulls it through the die is placed at the forward end of 
the crosshead. This clamp, shown in detail in Fig. 3, is 
a very interesting feature. It is necessary that it hold 
the tube beyond the possibility of a slip, and yet not 
mark it. It was found that a toggle movement, as 
shown, fulfilled this requirement, provided the angle at 
which it set was about right. In order to adjust this an- 
gle, shims are placed under the lower jaw. The harder 
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the tube pulls, the steeper the angle of the toggle becomes, 
until it exerts an enormous pressure. Metal will stretch 
and compress, and it has been found necessary to make 
these parts heavy; it is also well to make them of tool 
steel and harden them. The rugged, yet simple con- 
struction, is well illustrated in Fig. 3. The flat spring 
shown serves to hold the upper jaw in frictional contact 
with the tube at all times, and in operation of the ma- 
chine this clamp will grab hold and let go of the tube in- 
stantly and positively, and yet without any apparent 
movement of the parts. This is always a puzzle to the 
layman watching the machine. The mandrel around 
which the tube is formed extends through this clamp, and 
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THE CLAMP 


\ 
thus prevents the collapse of the tube when the pressure 
comes on it. Another valuable feature of this clamp lies 
in that, by simply pulling the flat spring up out of its 
slot, the whole clamp instantly comes apart and can be 
removed. This is convenient when starting a new ribbon 
of metal. 

‘he eutoff mechanism in the machine illustrated is a 
plain shear, the lower knife of which is stationary, the 
upper knife being actuated by a lever, the long arm of 
which lies next to, but not quite in contact with the 
large gear. A pin which projects from the rim of the 
gear forces the long lever arm out and the short arm down 
on the knife which cuts the tube. This pin is so placed on 
the rim of the gear that it operates the lever when the 
machine is on the return stroke and the tube is therefore 
stationary. 

In the case of this oval form of tube the knife, in cut- 
ting off the tube, flattens the ends, but these are quickly 
straightened by inserting a small mandrel. 

In the case of a round or other form of tube, the knife 
is not practical and a saw is used instead. This saw 
is fitted in a slide frame, which is actuated by the ma- 
chine in a similar way to the knife, but the saw, of course, 
requires an individual high-speed belt drive. 

The metal ribbon, from which the tube is formed, al- 
ways comes from the mills coiled up in rolls, and in this 
machine it is shown lying on its side on a horizontal cast- 
iron disk. This disk has a hub projecting upward, and 
this hub fits into the hole in the coil and thus holds 
the coil in place. In the majority of cases it will be 
found possible so to design the tube dies that the metal 
enters them in a vertical position, and wherever it is 
possible this should be done, as it permits of the use of 
this simple and handy reel. 

Where it is impossible to have the tube dies so that the 
metal enters them in a vertical position, the vertical reel 
with horizontal axis may be employed, but it will be nec- 
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essary to have it more complicated and, therefore, less 
convenient. 


CONSTRUCTION OF THE DIES 


We now come to the dies, and in order to describe them 
clearly, they are illustrated with drawings. 

The forming of a tube or trough, or other odd form, 
‘yom a straight strip of metal by starting in at one end 
and doing the forming as you go along, involves a 
stretching and compressing of the metal. This working 
of the metal will sometimes distort it to such a degree 
that it is impossible to again correct its shape. The 
sheet-metal worker, with his tool known as a break or 
folder, by which the fold of the metal is made-in its entire 
length or breadth at once, avoids this trouble, and a form- 
ing die on a press, which does its forming of the whole 
blank in one operation, likewise avoids it. 

While the operation first referred to, and which is the 
operation that takes place in this tube-drawing machine, 
involves a stretching and compressing of the metal, this 
stretching and compressing need not distert the metal 
if it is minimized sufficiently; and the way to minimize 
it is to make the dies as long as possible, and thus do 
the forming as gradually as possible. 

The 114x1/-in. oval tube, the dies for which are de- 
scribed herewith, requires a metal ribbon 314 in. wide, 
and this ribbon must be folded double, owing to the seam 
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in the tube being where it is. This is a difficult case, 
although I have made dies to fold a 6-in. ribbon double. 
In Fig. 1 the dies shown are termed “breaking” and 
“finishing” dies. The “breaking” dies are shown in de- 
tail in Fig. 4, and the “finishing” dies in Fig. 5. While 
it may sound strange to the uninitiated, the most difficult 
operation in drawing this tube is done by the “breaking” 
dies, and therefore the greatest care should be exercised 
in their design. 

By referring to Fig. 4, it will be noted that the metal 
strip is bent double in steps, there being five steps alto- 
gether, and in this case the distance between the first 
and last step is 20 in. The edges of the strip in traveling 
from the step A to the step F, describe the line YY. 
and the length of this line, instead of 20 in., is approxi- 
mately ¥ 20? + (1;%;)*, the hypotenuse of a right-angled 
triangle, 1,5; in. being the vertical distance between the 
points X and Y. This figures out 20.043 in. However, 
the center of the metal strip, in traveling from the step A 
to the stop EZ, describe the line OZ, and on careful 
scrutiny of the diagram, this line will be found to be ex- 
actly the same length as the line YY. In this die, 
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therefore, there will be no stretching or compressing 
strain between the edges of the metal strip and the center, 
and it will be immediately apparent that the two lines 
lying halfway between the edges and the center of the 
metal strip will figure the largest error. Referring to the 
end view of the diagram on Fig. 4, these two lines would 
run from the point M to the point V, and the distance 
between these two points on this view is % in. The 
length of this line, therefore, instead of being 20 in., i 
approximately Vv 20° + (34)? or 20.014 in. 

The lines XX)’ and MN are figured as straight lines 
and, while they are slightly curved, the error caused 
by figuring them as straight lines is not sufficient to be 
taken into consideration. We find, therefore, that the dif- 
— 20.014, or 
not 


Is 


ference in length of these lines is 20.043 
0.029 in. Of course, the important thing here is, 
what the difference is, but what the difference is in pro- 
portion to the length, or what is the percentage of error 
in the die. In this case it is 0.029 in. in 20 in. ‘/e 
of 1 per cent. 

This is a very good die, as 1, in designing these dies, 
set the limit of error at 4% of 1 per cent. However, as 
before stated, the longer these dies are the better the re- 
sults; and, in this case, there being plenty of room on the 
machine, full advantage was taken of this room. 

In order to more forcibly illustrate the importance of 
the length of the dies, we will suppose a similar die to 

the one above, only instead of it being 


, or 


20 in. from the step A to the step 
E, we will figure it 10 in. The 
lines NY and OZ will now figure 
Vv 10? + (1,;)2, 9 or 10.085 in. 
The line MN will now figure 
Vv 10? + (3%4)?, or 10.028 in. The 
difference in the length of these 


lines, therefore, is 10.085 in, — 10,028 
in., 0.057 in, This nearly 
twice as much as was the difference 
in the length of these lines when the 
distance between 20 in., 
and moreover, it is 0.057 in. in 10 in., 
of 1 per cent. It will thus be seen that by making the 
die one-half as long, the percentage of error in the lines is 
four times as great. For practical purposes it is suffi- 
cient to state that the percentage of error decreases as the 
square of the length of the die increases, 

While the “breaking” dies, shown in Fig. 4, are made 
in five steps, it should be stated here that this is merely 
for convenience of making them, there being no law 
against making them in one piece. The number of steps 
is also fixed arbitrarily, although T believe there should 
be not less than three. One of these steps is shown in 
detail in Fig. 4, and it should be noted that it is so 
made as to provide for a wider strip than the one it con- 
tains. This makes it possible to use the same dies for 
a number of different widths of strips, and is a good 
rule to follow when making dies. 

IT here wish to call attention to the guide for the metal 
strip shown in Fig. 1. It is very important in this tube- 
drawing machine to guide the metal accurately into the 
dies. The metal strip, as it comes from the mill, will be 
found to vary as much as 0.01 in. in width. It is not prac- 
tical to hold the mill to a closer specification, and it is 
therefore necessary to make this guide about */,, in. wider 
than the metal strip calls for. The guide should guide 
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the metal accurately, yet not bind the metal anywhere, 
and it should, therefore, be at least twice as long as the 
metal strip is wide, and it would better be three times as 


long. 
THE FINISHING DIE 


We now come to the finishing die, as detailed in Fig. 5. 
For the sake of convenience this die is made in three 
main parts, the upper and lower halves being bored out 
on a radius and being held apart by a spacing piece. This 
spacing piece forms two sharp corners, where it meets the 
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upper and lower half of the die, but the metal here fol- 
lows the shape of the mandrel in being bent, and these 
corners, therefore, do not matter. 

The three sections of this die, as shown in Fig. 5, 
clearly illustrate the method of making the lock seam by 
means of three clips, screwed on to the die, and in order 
to make this as plain as possible, clip two is further 
shown in perspective. 

These clips are made with a spiral folding edge, this 
folding edge can be cut in the miller, but a good tool- 
maker can file up one of these by hand before one can get 
the miller ready. The length of these clips depends, on 
what they have to do, whether they make a quarter turn 
or half turn, and how wide the seam is. 

In the die illustrated the first clip makes a compound 
fold, the second clip makes a half-turn fold, and the 
third clip a quarter-turn fold. The die being plenty long 
enough in this case, the clips were all made the same 
length for the sake of symmetry. I make it a rule, for a 
14-in. seam—half turn—to make the clip not shorter 
than 2 in. and others in proportion. Make it longer 
if you can. 

In conclusion, it should be stated that it is well to 
grease the metal ribbon slightly, particularly along its 
edges, where the lock. seam is made. By oiling the coil 
of metal on both sides before placing it is the machine, 
this can be done quickly and economically, and yet thor- 
oughly. 
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Size Plug with Hardened 
Inserts 
By WILBUR C. SEARLE 
The engraving, Fig. 1, shows clearly the simple con- 
struction of a size plug with hard-steel inserts. Particular 
attention is called to the method of fastening the inserts 
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Fig. 2. INsert ror Size PLue 
in place without cutting into the threaded portion. The 
inserts are of the shape shown in the sketch, Fig. 2. 

The soft plug was turned, slots milled, and holes drilled 
for the fillister-head screws. One insert was fitted in 
place and drilled and tapped. It was then removed and 
the operation repeated for the second. Both were finally 
put in and screwed fast, using an offset screwdriver. The 
thread, 214 in. diameter, 10 pitch Acme, was cut in the 
usual manner, then the pieces were removed and hardened. 

The pieces are of such shape that practically no dis- 
tortion takes place. All that is necessary to complete 
the job is to put the inserts back in place and put in the 
screws. 

The result is a size plug that will wear as long as one 
made entirely of tool steel. It is adjustable by packing 
with tinfoil under the inserts, and the cost is low. 


> 


-s 
. 


Sheet lead makes an excellent floor covering under auto- 
matic screw machines and in similar places where oil or 
other cutting lubricant is used. It is expensive to put down 
but it does not grow slippery with use, it does not dull or 
injure tools that may be dropped on it, and its second-hand 
value is always high. 

x 

Benzol as a substitute for gasoline for automobiles seems 
to have the following advantages and disadvantages: Experi- 
ences of witnesses before the Petrol Committee of the British 
Royal Automobile Club show that benzol appears to give on 
an average 15 per cent. more mileage and greater pulling 
power, its disadvantages are (1) a difficulty in starting in 
cold weather, (2) a more objectionable exhaust, (3) sootinge 
of the valves. Benzol may be worked at higher compression 
and with consequent greater efficiency, its tendency to freeze 
moderate temperatures can be Overcome 
aleohol or gasoline. 


at comparatively 
by mixing it with 
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A Few Operations on Nye Die 
Stocks 


EDITORIAL CORRESPONDENCE 


SY NOPSIS—Some of the more interesting tools and fir- 
tures used in producing a taper-thread die stock which 
uses narrow chasers. These include an undercutting-box 
lool for machining bodies, an indexing milling fixture for 
slotting spiders, drilling jigs for various parts and chaser 
threading and chamfering tools. 
ca 

The operation of the taper-cutting die stock, made by 
the Nye Tool & Machine Works, Chicago, Ill., shown in 
Fig. 1, was described on page 672, Vol. 39. In this arti- 
cle some of the principal tools and fixtures, used in mak- 
ing the various parts, will be shown. 


The machining of the iead screw on the body casting is 
done by chucking it in a screw machine and using the 


teols shown in Fig. 2. The part A of the tools at the 
right is used to bore out the inside of the barrel; the 


cutter / faces the end. The outside is turned by the cut- 
ter ( and the undercut back of the thread is made by 
turning the handle ) which feeds down the cutter £. 
The threading is done with the self-opening die F which, 
though made in the shop, has no new principles. A body 
casting as it comes from the turret lathe is shown at the 
left. 

The next operation is to mill the slots for the chaser- 
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MILLING Siots ror CHASERS— 
BACKING LEVERS 
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Fie. 5. Prior-Pin Jig AND MACHINED CASTING 


Fic. 6. Leap Nut Toots 
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backing levers, which is done as shown in Fig. 3. The 
casting is placed in the collar A of the index plate, lined 
up and locked in place. The milling cutter B is then 
run through two arms of the spider; the miller table run 
back; the latch C pulled back; the locking clamps loos- 
ened and the index plate and work moved around till the 
latch will enter the next notch. The clamps are then 
tightened and the cutter run through the other arms. 


DRILLING 


The bored hole in the center and the milled slots are 
used to locate by in drilling the various holes. The jig 
shown at the left in Fig. + is used to drill the holes for the 
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Fie. 7. A Speciat Tap, A GAGE AND A JIG 
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cut for the outside thread, with the tool B. The under- 
cutting tool is operated as was the one for the body. The 
outside thread is cut with a solid die C having inserted 
chasers. The inside thread is tapped out with a solid tap, 
of the type shown at A, Fig. 7. This tap is carried on 
the end of a bar, in which the two pins are rather a loose 
fii, allowing a certain amount of floating action. The 
piece / is a gage, used to test the alignment of the slots 
milled in the spider arms. The jig C is used to drill the 
sieel ring or collar that goes inside the bushing holder 
and holds the three locking screws. 

The spiders used to guide the chaser-retaining levers 
are milled in gangs, as shown in Fig. 8, after they 
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Fie. 9. CHASER THREADING TOOLS 


springs and friction pins that retain the chasers. A plug 
turned to fit the center hole, carries the crossarm A, 
pins in the end of which fit the milled slots of the spider 
arms. The drill bushings are carried in a piece B, riveted 
to the center plug. The pin holes for the chaser-backing 
levers are drilled with the jig shown at the right. This 
is located in precisely the same way as the one just de- 
scribed. 

The pilot, or guide pin, holes are drilled with the jig 
shown at the left in Fig. 5. This is located in the same 
way as the others, but is locked down by means of the cen- 
ter bolt and wing nut. A completely machined casting is 
shown at the right. 


MACHINING THE LEAD NuT 


The lead nut and bushing holder, shown at A, Fig. 6, 
is machined in a way similar to the body. It is chucked 
in a turret lathe, bored, turned, the end faced, and under- 





Fig. 10. CHAMFERING FIXTURE 


have been bored: and both sides faced. They are not 
drilled until after being milled, but finished pieces were 
used in setting up the fixture for photographing, as others 
were not available. 
THREADING CHASERS 

Chasers are held eight at a time, or two complete s2ts, 
in the jig shown at A, Fig. 9. The slots in this jig are 
cut the correct angle, and made the right length, so that 
all that is needed is to place the chaser blanks in them, 
clamp them in, and run through with the piloted tap B. 
The angle at which the chasers are set in the jig makes 
allowance for the thread relief, so that when they are 
placed in the die stock, they have all the properties of cam- 
relieved threads. Clamps and a set of finished chasers 
are shown in the foreground. 

A fixture used for chamfering chaser blanks is shown 
in Fig. 10. The blank is placed against the two posts ‘A, 
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and against the stop pin B. The screw C is then tight- 
ened, locking the blank solidly in place. The mill D is 
then run down, cutting a chamfer as shown in the blank 
at F. 

S&S 


Finding Angles to Grind 
Thread Tools 


By E. Treyvaup 


The old method of grinding thread tools by hand is 
sufficient for ordinary screws when done by a skilled 
hand and tested vith a 60-deg. gage or protractor. But, 
as soon as interchangeability is aimed at, this method is 
not good enough and is costly compared with machine 


grinding. 
The setting of a B. & S. universal tool grinder to ac- 


angles requires but a couple of minutes, but the 
must be figured. Practical books on the matter 
seem to give the figuring in detail for this prob- 


curate 
angles 
do not 


MACHINIST 





KM _ ie tan 14 deg. 30 min. 
KL cos 15 deg. 
or 
Y = 14 deg. 59 min, 


At the same time the side clearance angle may be 


checked as follows: 


Assuming 
AB = 1 
FG = tan X 

EB = FH = tan 15 deg. 

FG ; ' 

PH sin 14 deg. 30 min. 
and 

FG = FH sin 14 deg. 30 min, 

but 


FH = tan 15 deq. 
therefore, 


FG = tan X 15 deg. sin 14 deg. 30 min. 


tan 


i= 


3 deg 50 min, 





Tangent Angle of Lead: 34, 
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Fig. 2. 


THe THREAD 


Fig. 1. 


lem. The following example will illustrate a case and 
show how, by elementary trigonometry and solid geometry 
the accurate figuring for the angles of a master thread 
tool is possible. 


An EXAMPLE SHOWING THE METHOD 


The example is the grinding of a master tool for cut- 
ting an Acme thread, the included angle of which is 29 
deg.: the angle of 1e:d is assumed to be 12 deg. and the 
front clearance 15 deg. The clearance angle of 15 deg. 
is chosen because if it were more it would not cvt clean, 
and if less, the side clearance would be too little. 

It is further assumed that the grinding is to be cone 
cn a universal tool grinder provided with a swiveling vise 
in which the tool is held. The angle of lead is included 
between the tangent of the helix formed by the thread 
at the pitch line and a line at right angles to the axis 
of the screw, see Fig. 1. 

Now referring to Fig. 2, it will be seen that in order 
to get the proper thread angle, 29 deg. measured on the 
top face, the two sides of the tool must be ground at an 
angle Y measured in a plane at right angles to the front 
clearance. 

This angle Y is found as follows: 


2 


~s 


We assume 
KA = 1 
KL = cos 15 deg. 
and 
KM = tan 14 deg. 30 min. 


SHAPE OF THE TOOL lia. 3. DIAGRAM FOR 
DIAGRAMS OF THE TOOL’s PoOsITION 

Fig. 3 shows diagrammatically what the position of the 
tool will be in the swiveling vise. 

The figure ABEF represents the plane of the face of 
the vise’s jaw at right angles to the table of the machine, 
that is, before tilting the vise at the angle of the lead. 

The figure DCEF represents the plane of the same face 
when tilted at 12 deg., therefore the line EC represents 
the actual position of the tool in the jaws. Now it will 
be seen that the vertical plane ACE passing through 
the axis of the tool is no more at right angles to the table 
set at 0 deg., but makes with it an angle Z, at which to 
set the table and from which the half-thread angles Y, 
Fig. 2, are to be counted each side, 

Further, to get the actual 15 deg. front clearance, the 
tool has to be set at a corrected angle W in the jaws of 
the tilted vise, Fig. 3. 

These angles Z and W are found as follows: 

Assuming 

AB = DC = EF = 1 
BF = tan 15 deg. 
BC BC 


=> _ t 9 
BF ~ tan 15 deg. an 12 deg 


..BC = tan 15 deg. K tan 12 deg. = tan Z 
Z = 3 deg. 15 min. 
now 
CF = tan W 
OF = sin 12 deg. 
but 






























BC = tan Z 
tan Z * tan 3 deg. 15 min. 
. OF = ————_ = ; eh thane tan VW 
sin 12 deg. stn 12 deg. 
and 
W = 15 deg. 19 main. 
SerTrInG THE TooL IN THE MACHINE 


All angles being known, the tool previously prepared 
and hardened is set in the machine as follows: 

First set the table of the machine at the angle Z,.then 
tilt the vise, in this case 12 deg., and clamp the tool 
in the vise at the angle W, in this case 15 deg. 19 min. 
with the protractor and grind the front clearance until its 
width is a little over the standard width. Then set the 
table of the machine at the angle Y, in this case 14 deg. 
59 min., counted from the first setting, and grind the 
first side, the face of the cup wheel being at right angles 
with its first position. The setting for grinding the other 
side of the tool is obvious. 

Further, to get the standard shape of thread, that is, 
the two sides of the thread to cut perfectly straight, the 
top face of the tool must be parallel with the axis of the 
screw. 
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PacKing Delicate Machinery 
By N. G. NEAR 


It’s a delicate operation, this business of packing and 
shipping machines that are easily broken. We make 
such machines, and, needless to say, we have a lot of 
breakage trouble in spite of all the experimenting we do 
with various kinds of packings. For instance, we sent 
one of our machines to Europe not long ago, and the 
machine was received at that end totally smashed. The 
man who received it advised us that we should have 
packed the thing in goat’s hair. Perhaps he was right, 
but where, in America, could we get several carloads of 
goat’s hair at a low price? Our principal packing com- 
pound is excelsior. 

In experimenting with one of our riew modes of pack- 
ing, we recently sent a machine from New York to Seat- 
tle, then to ’Frisco, Los Angeles, New Orleans, Chicago 
and back again, giving all agents at all points strict 
instructions to leave the box closed. The agents all 
complied and the box was returned to New York without 
a hitch. But the curiosity of our receiving man got the 
better of him and he unpacked it “just to see if it was 
broken” without observing things carefully enough as 
he unpacked. 

The machine broken, but that’s about all we 
learned because this man had ruined all other evidence 
of probable cause, and we had to do the thing all over 
again. When the box is about due, we shall take pains 
to have the receiving man either jailed or fired, or, if 
he is religiously inclined, we might make him swear on 
a bible that he will not touch the box. 


Was 


33 

A 95-ton steam shovel which has been used in the plant 
of the Isthmian Canal Commission during the construction 
of the Panama Canal is to be dismantled and shipped to the 
Brooklyn Navy Yard, where it will be reérected and adver- 
tised for sale in the United States. Almost all the smaller 
steam shovels retired from the canal work, says the “Canal 
Record,” have already been disposed of by the Commission 
on the Isthmus, but it is anticipated that the larger size 


shovels can be sold to better advantage in the United States. 
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The three essential aims in machine-tool design are 

productibility, durability and adaptability. 
* * * 

It is much more difficult to ascertain principles than 
to discover facts, but the establishment of correct prin- 
ciples helps forward progress as nothing else can do. 

Bo a 

Rust on iron or steel may be easily removed if the 
metal is boiled in a hot caustic-soda or hot caustic-potash 
solution. This so softens the rust that it can be easily re- 
moved by the acid pickle. 

*. * *# 

In pickling castings the best mixture has been found 
one containing from 5 to 10 per cent. of sulphuric acid; 
this mixture has much greater effect than one containing 
a larger percentage of the acid. 


8 


It is policy to meet all visitors cordially. If any are 
turned away with injured feelings due to an inhospitable 
reception, they are glad to go out of their way to hand 
you a knock. And this hurts. 


In deciding upon the best carbonizing temperature, the 
effect of heat on the size of grain in the steel must be 
considered. ‘This, as is well known, is a decided action, 
the grain coarsening rapidly with increasing tempera- 
tures. 

ok *& a 

The history of civilization from our perhaps rather 
prosaic point of view can be characterized as a steady 
march along the road of increased productivity. Construc- 
tive management really means “making the most of twen- 
tv-four hours a day.” 

* * a 

It has long been recognized among good machine de- 
signers that there is a close relation between function 
and appearance. Most of them are aware that the nearer 
a tool or a machine is to be correctly proportioned for 
the work it is to perform, the more balanced are its pro- 
portions and therefore the more pleasing it is to the 
eve. 

x 

Just what machine work mav be classed as broaching 
and what may not, is not so easv to answer as it looks, 
but the following definition seems to cover all points: 
broaching is the working out of holes or slots, or the ma- 
chining of surfaces, by tools having a number of suc- 
cessive cutting teeth of increasing size, no matter whether 
the teeth are arranged singly or in multiple. 

* * & 

The acquisition of a kit of tools by a workman is an 
advantage from both his own point of view and from that 
of the employer, the workman knows his tools and pro- 
duces better work more easily; the employer has a careful 
interested man who can be trusted to do good work, he 
is interested enough in it to buy and get the best appli- 
ances for his job. Employers should encourage owner- 
ship of individual tool kits by every means possible. 
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Tools for Cutting Off Angle Iron 

From time to time in these coitumans articles have ap- 
peared on dies for cutting off smzll steel angles. but I 
have never seen as yet any comprenensive information as 
to tne best types for different purposes, 

In Tig. 1 is shown a simple, inexpensive tool winich is 
satisfactory for certain angles and purposes. ‘This has 
a 90-deg. punch and die block. The punch is made solid, 
and the die is one piece of tool steel set into a cast-iron 
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FIG.2 
Toots ror CutTrinc Orr ANGLE Irons 


shoe. For light angles with sharp inside corners. as 
shown at A, this style of cutting-off tool answers very 
well, especially if it does not matter if one end of the 
piece cut off should be distorted somewhat. The tool is 
sharpened by grinding the adjacent faces of the die and 
punch; no back taper is required. 

For angles having fillets in the inside this type does 
not answer, except for rough work, for the reason that at 
least one end of the piece cut off will have its shape de- 
stroyed, as illustrated at B and C. This will be the end 
which is not supported on the outside by the die, the 
sharp end of the punch striking the fillet and forcing 
it down before the outer corners begin to cut off. This 
will invariably happen in a die like Fig. 1, and can be only 
partially overcome by rounding the end of the punch to 
conform to the fillet. 

To avoid this, a die, as shown in Fig. 2, must be used. 
This, it will be noted, supports the stock under both ends 
cut. The cutting blade is set between the built-up 90-deg. 
pieces and cuts off; the deformed portion is punched off 
as scrap. It is not necessary to build such an elaborate 
tool as that shown in Fig. 2, so long as the principle re- 
mains the same, but the one shown is a remarkably suc- 
cessful tool of the type. 

The punch of this die is not made to conform exactly 
to the shape of the die, nor to the inside of the angle, 
for the reason that by giving it a shear in the manner 
shown. it cuts much easier and produces a cleaner and 


Letters from Practical Men 
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more nearly square end on the stock. The punch in this 
particular die was made of 5's in. thick tool steel, ground 
flat on both sides, hardened and drawn to a dark yellow. 
The cutting sections of the die were of high-speed steel, 
in four parts as shown, which, when dull, could be easily 
removed and ground on the ends. ‘These up 
against a spacer (not shown), which allowed the required 


are set 
clearance between punch and die, and located the die sec 
tions in relation to the punch. 
with 1 or 2 deg. back taper, 

The guide posts were added largely to reduce setting 
up time, as well as to insure correct positioning of the 
punch and die in all set-ups. They are not necessary to 
the proper working of the die. 

Particular attention is called to the shape of the punch, 
the flat nose, and the edges undercut 5 to 10 deg. from 90 
deg. This shape was the result of considerable experi- 
menting to reduce the stress of cutting and increase pro- 
duction between grindings. 

The die, in Fig. 2, will cut perfect pieces without dis- 
tortion, 14 in. long from 14 in. thick filleted angles. The 
tool shown in Fig. 1 on pieces of that length would pro- 


These dies were ground 


duce only mis-shaped slugs. 
P. A. Fredericks. 
Cincinnati, Ohio. 
z 
Keeping Records of Promises 

Very often manufacturers are obliged to make certain 
definite promises as regards deliveries on goods on order, 
and which are not in stock—in many cases customers in- 
sist that such promised deliveries constitute a part of the 
order, or contract, and must be lived up to strictly. 

In some cases such goods are not far advanced in pro- 
cess, and it is difficult to estimate closely just when deliv- 
ery can be made. When customers are insistent, however, 
delivery dates must be named, and every effort made to 
live up to such promised deliveries. 
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In order to accomplish this end, some sort of follow-up 
system is absolutely essential. It will not do to depend 
upon the memory or interest of superintendent, or fore- 
man, as these are uncertain. 

A simple system devised by me has been found to work 
out satisfactorily and may be of interest to your readers, 
as it is applicable to any line of manufacturing. 

When a promised delivery has been made by the super- 
intendent, a “special promise” slip is made out in dupli- 
cate, as shown in the cut. One copy of this goes to the 
shipping clerk, and one copy to the superintendent. Each 
copy is placed in a daily file in both the shipping room 
and the superintendent’s office, so that it comes to the 
attention of these persons at the proper time—the sup- 
erintendent daily, and the shipping clerk on the day it is 
promised. 

In case the goods are delayed, and are not in the ship- 
ping room on the date promised, the shipping clerk takes 
the slip out of the file, and turns it in to the office. The 
matter then becomes urgent, and the order department 
takes it in hand and finds out where the delay is, and fol- 
lows it up every day. 

L. G. STEBBINS. 
New London, Conn. 


Quadruple Milling Fixture 


The parts shown in Figs. 1 and 2 require several 
milling operations on each piece. To complete the work 
with accuracy, the fixtures are designed to handle the 
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ing for the operation; with this in view, another ob- 
ject is to handle all the lengths in one fixture. 

In the fixture, Fig. 3, the centers of the holes A, 
that receive the work, are four points of a square; the 
part B is sawed at right angles across the top and af- 
terward spring-tempered and clamps the work by means 
of the taper-threaded nut C. The collar D is indexed 
correctly between the holes A. The plate FZ is bored to 
the diameter of B and counterbored flush for the index. 
The indexing is done with the pin F’;; the fixture is re- 
tained by the base plate G, which is fitted with keys for 
the slots of the miller table. The work projects through 
the bore of the base plate. 

To seat the parts at a correct height, the base plate is 
placed on flat steel plates of a thickness equal to the 
difference in the lengths of the pins. 

The part shown in Fig. 2 is a flexible joint made of 
¥4-in. cold-rolled steel; the milling of this is also at 
right angles, but in this case is at both ends of the 
piece. 

In the fixture, Fig. 4, the work is clamped in the 
plate A at the four points; the method of clamping 
is as follows: The slit between the holes is milled 
through and they are further slit with a hacksaw to the 
drilled holes B, affording sufficient spring, making an ef- 
ficient clamping arrangement, the operation being a 
light one. 

The steel yoke C has a shank turned that fits the bore 
of the base casting and carries the keyed index plate D, 
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FIG.3. 


QUADRUPLE MILLING 


several operations at one clamping of each piece. The 


part shown in Fig. 1 is a valve stem; these are of dif- 
ferent lengths. 
the end. 
Owing to the small diameter of the stock, it will be 
necessary to clamp the work close to the top to insure 
its being rigid, leaving only a sufficient length project- 


The milling operation is the square at 
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FiG.4. 
FIXTURE 


which is locked by the nut F. The shank of the 
yoke is bored for the plunger Ff’, the spring seats at the 
bottom of the bore forcing the plunger upward against 
the positive stop G, thus holding the work at one height 
until it is clamped. Pressing the knob H pushes the 
plate to the left, and frees it of the lock pins J; this al- 
lows the plate to be turned on its trunnions, depressing 
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the plunger which follows the work again to its second 
position, the plate locking again to the right by the action 
of the spring ZL. The yoke carrying the work plate is 
next indexed on the base casting at right angles to the 
first operation. The direction of the cutters is as shown. 
Grorce H. THOMAs. 
Elmira, N. Y. 


% 


Forming a Sheet-Metal Roll 
with Hubs 


In Fig. 1 is shown one end of a formed-up sheet-metal 
roll with hubs formed as an integral part of the roll, and 
also the operations necessary for completing the piece. 
As this was only evolved after various forms were tried, 
such as solid rolls turned in the automatic screw ma- 
chine, and rolls made by cutting off lengths of tubing 
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FIG.3- FORMING PUNCHES AND DIE OPERATION NO.2&3 
ForMING A SHEET-MetTAL ROLL witH Huss 


into the ends of which turned steel plugs were swaged, 
it is quite certain that for some purposes this represents 
a roll which is highly satisfactory from a point of 
cost. 

The blanking dies used are shown in Fig. 2, each 
length of roll having its own die. The only points worthy 
of note on this die are the tool-steel face welded to the 
soft-steel base plate, and the method of holding back 
the spring stripper sufficiently to allow the punch to be 
inserted in the die freely while setting up. This is ac- 
complished by the hooks A, the stripper plate being 
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forced back in a vise while the hooks are inserted and 
pried out after the set-up is completed. 

These dies for the first operation were designed 
with a spring stripper so that the scrap from another job, 
which was of irregular outline, might be used. As this 
scrap was not of sufficient amount, or a regular output, 
the die shown was also made to use a solid stripper and 
rear guide, with stock sheared to the proper width, the 
spring stripper then being removed. 

In Fig. 3 is shown the die which is used for the sec- 
ond and third operations, with separate punches for the 
two operations ; there are several points in this die worthy 
of note. 

To take care of two sizes the ends and center of the 
die are made in sections fitting into the cast-steel die 
and set up solidly together by means of the end set- 
screws, a filler block B being used when the’ short sec- 
tion is in the die. 

The spring strippers below are removable, as they 
cannot be used for the second operation of forming. 

The same punch holder is used for the punches of both 
operations and both sizes. ‘To facilitate setting up the 
die in alignment with the punch, a solid turned roll 
is used (not shown) for the last operation and the punch 
brought down upon it. For the first operation of form- 
ing, a formed blank is used to align the punch and 
die, as usual, and to locate the blanks the ordinary 
method of a plate with a hole shaped to fit the blank 
is employed. 

It may be stated that these rollers were (and probably 
are) used in the shelving of a metal case for heavy, large 
office books, to prevent the sliding and consequent wear 
on the books and the manual labor of shoving them 
in and out on closely spaced deep shelves. 

P. A. FREDERICKs. 

Cincinnati, Ohio. 

ws 


A Planer Slotting Tool 


The platens which we machined when using this tool 
holder are cast with a straight, narrow slot where the 
T-slot is to be planed. 

The scale and sand in this slot burnt and ground 
out the forged tools, consequently a holder was made 
like the drawing, so that tools would be replaced easily 
and cheaply. This new tool is stronger than the forged 
tool because the holder is made of tool steel and drawn 
to a spring temper. 
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A PLANER-SLOTTING TOOL 
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The clamp is hardened and drawn the same way. ‘The 
tools are high-speed steel so made that both ends can 
be used. As one end wears too narrow the tool can be 
reversed ; the headless setscrew backs it up as the tool is 
worn and ground shorter. ‘The strap on the clapper of 
the box planer clamps directly over the clamp on the 
tool holder, holding the tool rigidly. 

No reversing of this tool is necessary, and it will stand 
all you can give it. 

H. T. Green. 

Cleveland, Ohio. 
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Broaching a Spiral Oil Groove 


The illustrations show a method of cutting a spiral 
oil groove in a bronze bushing 1; in. diameter. The 
shank of the tool was a piece of cold-rolled steel 1,\; in. 
diameter. A piece of drill rod was used for the cutter, 
which was held in place by a pointed, headless setscrew. 

The oil grooves make a quarter turn in 2% in., 
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FIG.2 FIG.3 
THE FIRST CUTTER USED THE IMPROVED TYPE OF 
CUTTER 


Two Tyres or Cutrrers USED 


which gives a lead of 11 in. The first cutter was made 
in a miller. The change gears were set for the required 
lead and the table swiveled 17 deg. The shank was held 
in a chuck and the cutter fastened in place and milled 
to the required shape. 

The finished cutter is shown in Fig. 2. The cutting 
edge was given a little top rake to curl the chips. After 
cutting two grooves the cutter broke. It lasted long 
enough to show that we were on the right track and that 
we could broach a spiral oil groove. 
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To make the next cutter, a piece of drill rod was 
fastened in place and a line scratched across it at 17 deg. 
with center line. The cutter was then taken out and filed 
to the shape shown in Fig. 3, hardened and drawn to a 
dark straw color, and proved successful. 

The broach was used in an arbor press. The top of 
the shank is beveled so that the plunger of the arbor 
press bears in the center only, and allows the broach to 
turn as it cuts. 

The broach was put through a certain distance, then 
pushed back, the cutter following back in the grooves it 
had cut. The cutter for the second groove is similar 
to the first, but is filed to lead a left-hand spiral. No 
other guide was used than the cutter itself. 

Witstr C. SEARLE. 
Worcester, Mass. 


Duplex Vise Jaws for Round 
Work 


The object-of the device shown is to hold two pieces 
of round stock, having different diameters, with one 
clamping. The material. of the jaws can be machine 


’ 


steel, case hardened, or tool steel, whichever is prefe: col. 
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Drrnex Vise Jaws ror Rounp WorK 


In making the jaws care must be taken to get a good 
sliding fit at C, otherwise trouble of al! kinds will occur. 
Frep FRUHNER. 
Milwaukee, Wis. 


Budapest is the first city in the world to set up slot-ma- 
chine savings banks. The machines are arranged for the 
receipt of two coins, the crown, worth about 20c., and the 
20-filler piece, worth about 4c. They return a ticket for each 
coin deposited and these tickets bear interest from the date 
of their issuance. The rate paid varies with the current bank 
rate and ranges from 3 te 4 per cent.; 110 tickets may be 
exchanged for a bank book. 

The world’s present total production of fuel oils of all 
Kinds is slightly less than 55,000,000 tons, of which 47,250,000 
are petroleum oils; this is about 5 per cent. of the world’s 
present coal supply. The oil-bearing regions of the earth 
have as yet been but imperfectly explored and areas known 
to be petroliferous still await development, though the older 
fields of the United States and of Southern Russia begin to 
show signs of exhaustion. 
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Sammy and Scientific 


Management 
“Sammy,” W. Osborne’s creation from the oil country, 
is an amusin’ cuss and never puts pen to paper without 
sending forth to an expectant world a few kernels of 
wisdom, and now that he has decided to tuke a wallop at 
the “efficiency engineer,” some of the ilk would do well 
to hunt the cyclone cellar. 
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Discussion of Previous Question 


stick at a time was the first efficiency expert and he likely 
had lots of imitators. 

On page 161, an extract from one of the “follow-up” 
letters received at Sammy’s shop is given in part as fol- 
lows : 


Without records of the work which you have done in the 
past you cannot tell what to do in the future, Every pro- 
gressive firm should have records which show to the minutest 
detail just what is going on in every part of the plant. 
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Fig. 1. SIMPLE 


But while there is more truth than poetry in much 
that is related of Sammy’s experience, one can readily 
see that he has had some distressing visions of what scien- 
tific management is not. These straw-men experts of 
Sammy’s acquaintance really deserve his verbal biffs 
and I wouldn’t step between them. 

But seriously, real, simon pure, scientific management 
is just plain horse-sense applied to the elemental query: 
“What to do, how and when to do it?” And since time 
in all its aspects is one of the most important elements 
for consideration in shop life, scientific management sets 
itself the task of making the most of time. 

There is nothing new in this but the method; the as- 
piration has always existed. Our prehistoric forbear 
who carried an armful of wood to his cave instead of a 
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And then is related how Sammy had wanted to do all 
of these things before he had ever heard of scientific 
management, but to have done them himself would have 
taken two Sammys, one to run the business, and the 
other to manage the scientific management. 

I can sympathize with Sammy in his inability to carry 
out what his executive sense told him ought to be done, 
and while there are others better qualified than I on 
this subject, I am going after Mr. Brown to make it eas- 
ier for Sammy, and I am sure that Sammy is a fellow 
who won’t want to put any point lace on it. 

Even if the paragraph quoted above did come in on a 
systematizer’s letter, it had the right ring. 

We must assume that Mr. Brown’s shop has some repe- 
tition work; that all, or nearly all, of his work is made 
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up of elements of work that are common to other ele- 
ments and so can be compared. 

After deciding what he wants to make, the next thing 
is to make it, and it’s up to Sammy to decide how; 
get out the stock, supervise the operations, and follow it 
up to the finish. If Mr. Brown asks Sammy when it 
will be finished and wants the information to give a 
cost estimate or a promise of delivery, Sammy makes a 
guess and his guess is called “mechanical judgment.” 
Now if Sammy is a good guesser, he can get away with 
it, or if he sees that he has guessed wrong, and every- 
body takes a big spurt, the day is saved—if Sammy has 
his “esprit-de-corps” in proper trim. 

If Mr. Brown were to allow or insist on nothing more 
than that Sammy put two intelligent mechanics to work 
standardizing the feeds and speeds in his shop and tabu- 
lating them in a readily understood form for use right at 
the machine, then set them to collecting data on boring, 
turning, facing, threading, slotting, planing, tapping, 
cutting off and so on through all the elements of machine 
operation, as performed in his own shop; and, further, 
if this data could then be arranged and classified and 
made the especial tool of a good rate setter, then Mr. 
Brown could compare a new job with an old one and make 
his estimate and his promise and be 99 per cent. sure of 
it. The simple time studies shown in Figs. 1 and 2, 
clearly illustrate this point. 

These parts, while ordinarily run on “automatics,” 
are sometimes done on hand-screw machines, and the fig- 
ures given apply to that class of machine. ‘They are 
not to be considered as real examples of motion studies 
but are such records as anyone at all familiar with 
the work can take down, compile, and make practical use 
of in estimating and quickly setting new “times.” One 
can go to other extremes and observe motions with lights 
on the operator’s fingers and “ells on his toes”—if the 
operator stands for it. This is the “point lace” Mr. 
Osborne refers to. 

In passing it might be well to speak of the duties 
and qualifications of a time-study man or rate-setter, as 
observed in shops employing the “Taylor” system. 

The time-study man is a specialist who observes and 
tabulates the records of accomplishment and from the in- 
telligent compilation of his data, the use of his brain and 
the toois of his job he analyzes, deduces and predeter- 
mines with, what to the uninitiated, is astonishing accu- 
racy, the time required to do a given piece of work. 

It is not job for a “J. Percival Smith,” nor can his 
head be of ivory or “stellite” He must be a warm- 
blooded and fair-minded human being. 

I have had the pleasure of trips through a number of 
the pioneer shops of the “Taylor” system and number 
wumong my friends some of its ablest exponents, and while 
Sammy is after the shysters, I would enjoy seeing him 
commend the work of the good fellows, !est his attitude 
be misunderstood. 

PaAuL CAMPBELL. 
Cleveland, Ohio. 
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Indexing Device for the Bench 
Lathe 


Referring to Mr. Spicer’s article entitled “Differential 
Indexing for the Bench Lathe,” on page 951, Vol. 39, 
I read it with interest, and while appreciating the idea 
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and its usefulness, its scope appears to have been exag- 
gerated. 

For instance, the tables given state the maximum 
number of divisions procurable using the 20- and 15-hole 
circles to be 300, but as the angle subtended by the are 
of the difference between the two holes is 6 deg, I 
not see how it is possible to obtain more than 60, nor 
can I see how any two numbers having one common factor 
can give a division equal to the product of themselves. 

Taking another case using the 20- and 18-hole circles 
the table gives 360 divisions. Now it is obvious that 10 
holes in the 20 circle coincide with 9 holes in the 18 
circle; therefore, instead of the minimum angle between 
the two holes being 745 X sg XK *¢° deg., or 1 deg., it is 
actually 4 X yo X 18° deg., or 2 deg. 
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INDEXING DEVICE FOR THE BENCH 


LATHE 
It will be noted when using the 20- and 15-hole 
circles that on the third differential movement on the 


15-hole circle the division coincides with one already 
formed by the 20 circle. 

Referring again to the sketch it will be observed that 
in the case of the 19- and 20-hole circles the product of 
the two numbers does equal the total number of divisions 
possible. This is owing to the fact that the minimum 
angle between the holes of the two circles are never 
repeated in the same direction of rotation. 

T hope that if IT have not properly understood Mr. 
Spicer’s method of using the apparatus, he will correct 
me, or will tell us how he arrived at his conclusions. 

J. Booru. 

Huddersfield, Eng. 
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What Shall We Teach and 
How? 


I have been much disappointed in John Godfrey up to 
his article on page 273. The trouble has been that he 
has so thoroughly agreed with me, or I with him, that 
there has been no chance to get back at him. Now he in- 
vites me to disagree and that is really too much tempta- 
tion when coupled with the fact that I think he has, at 
last, one wrong idea. 

If I understand him aright he would have school work 
for boys from 14 to 16 cover a wide range of vocational 
subjects without doing any serious work along the lines 
of any one trade. Since Mr. Godfrey classes me along 
with the “other schoolmasters,” which will make them 
feel about as badly as it does me, I want to say that 
workable it is not necessary and 

There appears to be no good rea- 


while his scheme is 
therefore is inefficient. 
son, so far as my experience goes, in assuming that there 
is any difficulty in presenting straight, effective trade 
training without monkey tricks, to a 14-year old boy and 
holding his attention and interest. The essential thing 
from the point of view of a kid of that age is that he 
shall be kept busy, be allowed to kick to his heart’s con- 
tent about working too hard and that he be kept pro- 
gressing. 

Boys and men like work and hate to work at the same 
time. It was a pose, first adapted by Adam and since 
then by nearly everyone, that work is a curse. At the 
same time the most inhuman punishment there is is 
solitary confinement with nothing to do. Boys realize this 
sub-consciously but not consciously. Consequently they 
soon grow to like best the man that makes them work 
Then they realize at that age whether they are 
They can be fooled singly for a short 
If they 


hardest. 
progressing or not. 
time but not in numbers for any length of time. 
are put at lathe work they know whether each job is a 
little better than the previous job or not. A _ teacher 
who is careless about that may have to stand on his head 
to amuse them, but it is easier and more effective to look 
out that they are given the work which they need and to 
let them see that they will not be kept on one job or one 
class of jobs after they have proved themselves capable of 
better. These small boys have not at their age had their 
sense of justice dulled as we older people have. They are 
less reconciled to acceptance of law just because it is law. 
They must be handled with more exact fairness than is 
necessary with college boys or shop men. 

Then I must disagree with Mr. Godfrey in deferring 
training for a specific vocation til! after 16 years of age. 
It would be nice for trade schools if they could be sup- 
plied with plenty of 16-year old recruits but not so nice 
for the public or the boys. If you want a good machinist 
catch him young and train him when he is most sus- 
ceptible, even though it may be discouraging to work with 
him. My general experience both in shop and in school 
is that a boy has a hard time learning to do well and 
thoroughly what he has played at. A boy who has had a 
bell-wiring bug, or a wireless bug may make a first-class 
electrician but it is only after he has had the amateurish 
spirit beaten out of him. 
ENTROPY. 


Worcester, Mass. 
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Uncle Sam’s Law School 

An interesting discussion is the one appearing under the 
above caption on page 385. ‘The defense of the Patent 
Office is well intended, and is no doubt true to a certain 
extent, but apparently the writer is not in possession of all 
the facts himself. It may be at once acknowledged that 
the public in general is not aware of the inside facts of 
the Patent Office, but some things are too evident to be 
concealed. For example, it cannot be denied that a great 
many examiners are not well posted on the subjects con- 
cerning which they are expected to decide. They are not 
competent, usually, to judge whether a device incorpor- 
ates a new idea for the specified purpose, and this, I take 
it, is the purpose for which the Patent Office exists. The 
ignorance of an examiner may expose him to the effect of 
unsound but specious arguments which will influence him 
in granting an unwarranted patent, or, what is just as 
bad, arouse his obstinacy to the point of refusing a de- 
served patent. Both conditions have occurred. The ca- 
pacity of most of the examiners is only too clearly proved 
by the enormous amount of litigation which always fol- 
lows an important patent. In effect, a patent protects 
no inventor. It merely exposes his hand and makes him 
vulnerable to the attacks of unscrupulous folk with 
money. 

Part of the argument is that examiners have to pass a 
“a thorough 
technical education is practically a necessity.” Either a 
technical education is required, or it is not, so that the 
qualifying word inclines the outsider to doubt. Even if 
the statement were unqualified, the requirement is not 
sufficient. A general technical education does not quality 
one to judge patent applications. The very nature of the 
ideas that come to the Patent Office, the highest refine- 
ments of modern unknown, of tu che 
general artisan, and understandable only by the most 
highly trained minds, make a specialized inteliect amd ma- 
Our ex- 


civil service examination which is such that 


science, course, 


ture judgment necessary for proper results. 
aminers do not have that judgment. 

That the Patent Office is self supporting is no argument 
for anything. As a matter of fact, it earns large sums 
of money ; an income which would be, and certainly should 
be, well spent The 
Patent Office ought to be the final place of appeal in pat- 
ent cases, since the appeal to civil courts inevitably 
warps justice toward the side carrying the preponder- 
ance of wealth. 

If the methods and procedure in our Patent Office are 
second to none except those in Germany, the other coun- 
tries must be singularly unfortunate. Admitting that the 
statement is true, why have we permitted Germany, 
which modeled its system after ours and improved ii, to 
continue so much our superior? The answer is simply 
that the United States Patent Office prefers to cmploy 
cheap, inefficient labor, and to continue to be an obstacle 
to progress instead of its most powerful assistant. 


H. A. MecrRaw. 


in securing properly skilled examiners. 


New York, N. Y. 

4 
tools form the 
organ pub- 
the title of 


similar 
house 
under 


drills, reamers and 
meat of a recently inaugurated monthly 
lished by the Cleveland Twist Drill Co. 
“Drill Chips.” It is sent free to those interested. 

The amount of gasoline used in Great Britain in 1913 was 
100,000,000 gal., an increase of almost 100 per 
The rate of increase has been even higher 


Pointers on 


approximately 
cent. since 1910 
in America. 
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For the purpose of machine-tool building, the United 
Kingdom shrinks to Great Britain; in fact, apart from 
the really important center in the Clyde area, it is really 
limited to England. Including producers of small 
tools, British makers of metal-working machines and ap- 
pliances are rather more perhaps than 300 in number, 
and the majority of them will be found in four centers, 
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least will be found farther 


one firm at north, in 
Scotland. London, with half a dozen or so_ shops, 
will hardly count; it is, of course, the center of 
the agents for American, German and, on occasion, 


French, Swedish and other tools. Accepting the areas as 
defined above, Birmingham may, perhaps, claim 50 works, 
Manchester and its immediate neighborhood about as 











MacuInet-Toot CENTERS OF GREAT BRITAIN 


namely Manchester, the West Riding of Yorkshire, 
Birmingham and Glasgow. Manchester includes Salford 
and the surrounding districts; the West Riding of York- 
shire is chiefly Halifax, Leeds and Keighley, with sev- 
eral firms in the Bradford district, plus also a consider- 
able number of small and large firms, makers of small 
tools, and the like, in Sheffield; with Birmingham may 
be included Coventry, though 18 miles away, and Glas- 
gow is naturally allied with Johnstone. 

The distribution of the shops is shown on the 
accompanying map. This is not quite inclusive, for 





many, Sheffield some 40 shops and Halifax, Leeds, and 
the district, 73, with 22 for the Scottish center. Clearly 
all the works are not of equal importance. They may 
range from one with but a handful of men to the shop, to 
perhaps the most progressive in the United Kingdom, 
with, say 2000 men. 

As to division in products, the heavier machine tools 
are manufactured in the Manchester, Leeds, Glasgow, 
and to some extent, Johnstone and Halifax centers, and 
lighter machines and tools of medium size in the Birm- 
ingham and Coventry districts. 














March 26, 1914 AMERICAN 





E 


CTT AC ba 


UT L 


= AOI 


The Trust Legislation at 
Washington 


The committee of the judiciary of the House of Rep- 
vesentatives is considering three tentative bills to supple- 
ment and extend the Sherman anti-trust law. These are 
aimed at monopolies, or trusts, and apparently are in- 
tended to check the abuses of corporations doing a very 
large business. But some of the provisions if made law 
will seriously affect the methods of doing business of 
even the smallest manufacturing firm. Two of these will 
he mentioned particularly here, with the purpose of 
showing to machinery builders that they should protest, 
and not allow these to be enacted without an attempt to 
eliminate them. 

Disregarding the wording, which is none too clear, one 
provision of the first bill requires that the price of any 
commodity sold in interstate trade must be the same to 
all purchasers at the same time; that is, a manufacturer 
can change the prices of his machines from time to time, 
even perhaps from day to day, but on any given day 
must maintain a uniform price throughout the entire 
country, except as this may be modified by freight 
charges. 

As far as the machine-tool business is concerned, this 
provision will probably work little hardship, for at the 
present time individual firms maintain a considerable 
uniformity in their prices throughout the country and 
in some cases firms building a special machine have not 
changed their price for a long period. The tendency in 
the industry is undoubtedly toward stability of price. 
Thus the provision is at the best unnecessary and may 
hamper the free conduct of business. This is sufficient 
reason for objecting to it. 

Another section prohibits special agents; that is, a 
manufacturer must sell at his uniform price to whoever 
will buy, and cannot enter into an understanding or 
agreement with the purchaser thereof that he shall not 
deal in the goods of a competitor or competitors of the 
seller. 

Should this provision become law, the method of mar- 
keting machine tools would be, to a great extent, revolu- 
tionized. The dealers today are an important factor in 
machine-tool distribution. The tendency during the last 
two decades has been to insist that a dealer shall become a 
special agent; that is, instead of carrying three or four 
lines of lathes on his floor of about equal merit and price, 
builders have insisted that he shall handle non-compet- 
ing machines, say one high-priced and one low-priced 
lathe. This permits him to concentrate his own and his 
salesmen’s energy in marketing. This system, from 
which good has come, will be broken down if this pro- 
vision of the proposed anti-trust law is passed. 

Apparently it will put the dealer out of business or 
completely modify his method, for he can no longer 
he a special agent, but must share his territory with who- 
ever chooses to sel] his former special lines. The manu- 
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facturer, on the other hand, cannot refuse to sell a ma- 
chine to whoever orders, under the severe penalties of this 
bill. Thus the present dealer’s motive to put special work 
of education into prominent lines will, of necessity, be 
lacking, for he cannot enjoy exclusively the rewards of 
this work. The alternative, perhaps, is for each manu- 
facturer to establish his own particular agents as part 
of his own selling organization. But there are many of 
the smaller builders who cannot afford such an expense. 
Thus they may be severely injured, to no good purpose. 

It is easy to point out that the purchaser will also be 
injured, because of the withdrawal of some of the work 
of education now carried on. The good effect upon in- 
dustry, of presenting in intelligent fashion the advan- 
tages, possibilities and uses, of new machines and tools, 
cannot be estimated. It is immense. It is one of the 
forces that tend to shake us loose from what we are do- 
ing, to shake our belief in “let well enough alone.”  A\l- 
though unmeasurable, it is one of our great forces for 
progress, 

Thus this provision seems most unwise as now framed, 
from the viewpoint of the manufacturer, dealer and user 
alike, 

Still a third provision of one of the bills is the pro- 
hibition of agreements between manufacturers. As one 
man put it, it is drawn so broadly that if the owner of 
a shop building millers should be secon with the owner of 
a competing shop at any time during business hours, 
or say between eight o’clock in the morning and eight in 
the evening, they would be in danger of the penalties of 
this bill for entering into some sort of an agreement. 

Protest on the part of machinery builders should be 
made to these provisions. Whether through appearance 
at the hearings in Washington, or through the more indi- 
rect and perhaps more efficacious method of conferences 
with senators and representatives, is a matter for personal 
decision. 


aS 


Lighting of Drafting Rooms 


One serious difficulty in the way of proper lighting of 
drafting rooms lies in the perversity of men in their en- 
deavor to get the brightest possible artificial light. No 
one likes to work with direct sunlight on his board, but 
evervone seems to gravitate toward the brightest spot in 
the drafting room. If the direct system is used and the 
lights are put up high enough to give a scientifically cor- 
rect distribution, ways will be found to let them down 
or extensions will be put on or clear lamps will be sub- 
stituted for frosted ones. This ultimately means that the 
most injurious system will be used, that of individual 
lamps, clear, over each drawing board and down as close 
to it is they can be put. This means intense light on the 
pencil of the worker and intense shade on the drawings 
from which he is working and throughout all of the room 
except little spots over each of the other pencils, 

The result of all this is eye strain, headaches and a 
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general condition leading to grouchiness. It is only a 
degree different from the effects of alcoholic drink. It 
is an easy stimulus to activity which leads in the end 
to decreased efficiency through its after effects. When 
men have to work only an hour or two during the after- 
noon by artificial light, no great harm is likely to come, 
but when this is followed by evening work or study un- 
der the same conditions, injury is likely to follow. 

Indirect or semi-indirect lighting, if persisted in, and 
if drop lights or extensions are not allowed, seems to fill 
the bill so far as real comfort of working is concerned. 
The principal objection to the indirect system is that un- 
less the lights are well up to the ceiling, and the ceiling is 
very white, so as to reflect the light freely, there is the 
feeling that the source of light is vague. Without look- 
ing at the sun we are always conscious of it as a source 
of light except on cloudy days, but even then when we 
are indoors we recognize each window as a source itself, 
although we prefer to work by diffused light reflected 
from the walls and ceiling. For that reason semi-indirect 
light, though possibly less effective from a scientific point 
of view, is more satisfying to the average worker. In a 
room properly lighted, he will work contentedly under 
these fixtures, though if there is a single naked light by 
which to form a comparison he will surely flutter to it 
like a moth to a candle. 


Compensation-Law Advantages 


In a report made to the National Founders Associa- 
tion by Staunton B. Peck, on the practical working of 
the Illinois compensation act, some interesting points are 
brought out pertaining to certain definite advantages to 
both employer and employee, which are well worth con- 
sideration irrespective of any individual views which 
may be held regarding the broad principle. 

While the compensation act of Illinois has been in 
operation for too short a period to permit the gather- 
ing of any considerable mass of statistics regarding its 
working out in practice, inquiries covering a number of 
typical concerns operating foundries and shops in city 
and country have produced results believed to be repre- 
sentative of the state as a whole. 

In all 32 firms were interrogated, 28 of which came 
under the compensation act, the other four electing not 
to do so. Of the 28 concerns 27 announced that they 
favored the principle cf compensation and in general 
were in favor of the provisions of the act, though feel- 
ing that it admits of improvement in greater or less 
degree. Five concerns opposing compensation did it on 
the grounds that from their point of view it was unfair 
to the employer. This feeling the author of the report 
helieves will disappear with a clearer understanding of 
the subject. Already three of these concerns who did 
not originally elect to operate under the act are now do- 
ing so as a result of a fuller knowledge of its objects and 
outcome. 

The report also states in reference to the definite 
compensations provided by the act that while some con- 
cerns think they are too high, two or three of the larg- 
est firms among the number interviewed had already 
established beneficial departments voluntarily, the pay- 
ments from which to injured employees exceeded the 
compensation provisions of the act. 

Twenty-four concerns out of the group interrogated 
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have carried liability insurance both before and since the 
passage of the act. Three carried insurance previously 
but gave it up, and one which had not previously carried 
insurance, did so afterward. All these companies agreed 
that there had been a material increase in their liability 
insurance rates but it is the opinion of many that these 
high rates have been due to an unnecessary degree of ap- 
prehension upon the part of insurance companies and 
will be gradually decreased until they are little, if any 
higher than before the passage of the act. The ex- 
perience of concerns which know what compensation has 
cost the insurance companies in individual cases, does 
not reveal any increase in expense which would warrant a 
corresponding increase in the cost of insurance. 

No matter what views may be held for or against the 
principle of compensation, the author of this report states 
that there are certain results growing out of it, the ad- 
vantage of which to employer, employee and public can- 
not be questioned : 


First. It eliminates that detestation of every manufac- 
turer and parasite of the workmen, the shyster lawyer and 
ambulance chaser, and insures to the injured or their fam- 
ilies all the money which is paid by the employer as a result 
of injuries, an that promptly and without long legal delays. 
A direct result of this elimination of controversy and litiga- 
tion is the promotion of a better feeling between man and 
master, which must inevitably result in greater contentment, 
better work and higher efficiency. 

Sécond. The attention of employers has been focused as 
never before on the whole subject of accident prevention and 
safety, not wholly from altruistic motives—though undoubt- 
edly these develop increasingly as we come into more inti- 
mate touch with the workman’s daily routine—but because 
the compensation law drives home effectually what we have 
all known in a rather hazy way, but not wholly appreciated or 
acted upon, that injuries are expensive and prevention of 
them pays. Some large concerns in this state, like the Illinois 
Steel Co., have established complete and highly organized de- 
partments solely for the purpose of providing devices and 
disseminating knowledge among their employees in the inter- 
ests of safety, but even among the small concerns the same 
quickened interest is manifested. 

Third. Many concerns have not been slow to appreciate the 
fact that if they are compelled to pay for all injuries sus- 
tained by their employees in the prosecution of their work 
it is manifestly to their own interest to see that they are not 
held responsible for injuries contracted before the term of 
employment or that may develop during employment as a 
direct result of some physical ailment or disability. Many 
concerns, therefore, are requiring physical examination by a 
competent medical adviser as one of the conditions of em- 
ployment, as well as periodic examinations during employ- 
ment. These examinations have been most helpful in keep- 
ing men physicaliy unfit, from occupations where they would 
be liable to injury and of direct benefit to the men themselves 
by the ability of the examining physician to remove many of 
the ailments when once their existence was discovered. 

Fourth. Again referring to the subject of insurance. How- 
ever ably and honestly an insurance company may be ad- 
ministered, its business after all is to get along with as little 
money paid out to the injured claimant as possible. The very 
nature of its business is such that it must typify the “soul- 
less corporation.” To it all men are alike and impersonal, 
and the relation between employer and employee, with its 
mutual responsibilities, is wholly lacking. Under such condi- 
tions it is not surprising that injustice is frequently done 
and a deep sense of injury and hard feeling engendered. 


Under compensation this is all changed. The in- 
surance is of the same nature as ordinary life insurance, 
end the payments that are to be made under conditions 
of disability or death are definitely stipulated without 
occasion for discussion or controversy. Under these con- 
ditions the employer may freely carry liability insurance 
without feeling that he is shirking any of the responsi- 
bilities of his position or shutting his eyes to the fact 
that an insurance company is treating his employees in a 
way that he would not personally care to. 











March 26, 1914 AMERICAN 


MACHINIST 


567 


Shop Equipment News 


Boring and Turning Mill 


The halftone shows a 62-in. boring and turning mill 
representative of a new line recently developed by the 
Niles-Bement-Pond Co., New York, N. Y. 

With the ease and convenience of manipulation of the 
operator in view, all changes of feed and reversal, rapid 

















BorInNG AND TURNING MILL 


power traverse or hand adjustment of saddles and bars, 
as well as cross-rail adjustment and table control are 
within easy reach from the operator’s position. One 
lever disengages feed, engages fine and coarse feed, and 
operates fast traverse in either direction. Hand adjust- 
ment of saddles and bars is by automatic releasing 
ratchets located at the sides of the saddles. 

The table is driven by a coarse-pitch bevel gear and has 
four pairs of parallel and eight radial T-slots. An upper 
and lower bearing are designed to keep its spindle in 
alignment. The former is bored out of the solid bed and 
fitted with an adjustable taper bush to take up wear. 
The lower bearing is bronze-bushed. On the end of the 
spindle is an adjustable threaded collar to prevent lifting. 
The cross-rail is of the 3-track type and has power ad- 
justment. 

Eight feeds are available, are positive, continuous and 
reversible, and independent for each head both in amount 


and direction for down, cross and angular feeding. Safety 
friction clutches, located on the vertical spline shafts, are 
designed to avoid damage in case the heads or bars meet 
with obstruction when either feeding or fast traversing. 
Motor drive by direct current is by a motor of 4 to 1 
speed variation, carried on a drive plate in the rear be- 
tween the housings. Power is transmitted through a 
double run of clutch gears, giving two mechanical changes 
in speed, which, with the usual 16 or more speeds in the 
controller, give A sepa- 
rate motor, located on the top brace of the mill, is fur- 
nished for elevating the cross-rail and providing rapid 
Belt or alternating- 


32 or more speeds to the table. 


power traverse to bars and saddles. 
current motor drive is also applicable. 


Motor-Driven Crank Shaper 


The halftone 
with constant-speed motor whereby four changes of speed 


shows a 15-in. crank shaper equipped 
are made available through the gear box. 

The power is transmitted to the machine through a 
friction operated by a lever by the use of which any de- 

















Moror-Driven CRANK SHAPER 


sired speed can be selected and immediately applied with- 
out interfering with the motor. A raw-hide pinion, 
through which power is delivered to the friction gear, is 
entirely incased with guards, and the box attached to the 
shaper contains the starting switch, fuses, etc. The 
current is controlled by a push button. This machine is a 
recent product of the Springfield Machine Tool Co., 
Springfield, O., and aside from the motor-drive features is 
similar to their regular 15-in. crank shaper. 








568 AMERICAN MACH/‘NIST Vol. 40, No. 13 


Pinion Rod with Straight and strokes of the machine. Besides forming the body, there 


° is no preliminary work ired. 
Helical Teeth a rear sages Pesnestivis yn 
lhe motion of the machine is controlled by a positive 


The illustration shows a recent development in the clutch. The horn has a swinging support on the outer 
manufacture of pinion rods by the Meisselbach-Catucci end to permit of entering and removing the work. A 
safety lock is provided which prevents tripping the clutch 
unless the horn support is in position. 

The machine will handle work from 9 to 24 inches diam- 
eter, up to 36 inches in length, No. 24 gage metal and 
lighter. 





"os 
~* 


Small Arbor Press 


The illustration shows a small arbor press recently de- 
I AR i ES veloped by Edwin E, Bartlett, 326 A St., Boston, Mass. 
— — In general the press follows the construction of former 
| types made by this firm. The ram can be quickly run 
up or down by the small handwheel in the front of the 

press. 
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Prnton Rop witn STRAIGHT AND HeticaL TEETH 


Mfg. Co., Newark, N. J. This pinion rod is made in 
any length with teeth either straight or helical and 
either regular or odd shaped. 

*3s 


Side Seaming Machine 


The halftone shows a side seaming machine, recently 
developed by the Niagara Machine & Tool Works, Buf- 
falo, N. Y. 

The machine is intended to form the length seam on 
sheet-metal bodies for the manufacture of oil and asphalt 
barrels, ash and waste cans and other work of a similar 
nature. ‘The lockseam is formed in two consecutive 
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Fic. 1. Arpor Press 
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Fic. 2. ApsusTABLE CENTER FOR ARBOR PRESS 


The distance between uprights is 36 in. The open- 
ing under the plate is 12 in., over it 26 in., and over 
the lower or auviliary plate 48 in. An auxiliary plate 
at the bottom of the chamber under the revolving plate 
Sipe SEAMING MACHINE has a receding center and a self-conforming surface to 
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press against. This construction is shown in Fig. 2. 
This adjustable center brings the axis of the piece under 
pressure central with the pressure exerted by the press. 

The press is mounted on wheels so as to be easily 
moved about the shop for the various purposes for which 
such a machine is adapted. 


* 


Pipe Cutting and Reaming 
Machine 


The machine shown has a capacity for pipe up to 2 in. 
The machine is provided with a large single-wheel tube 
cutter. This cutter is stationary, and is mounted on a 
steel pinion which rests in a bronze bearing. The pipe 
to be cut off rests on a pair of rollers, and by a turn of 
the handwheel at the top of the machine, the pipe is 
brought in contact with the cutting disk. A slight pres- 
sure on the handwheel regulates the speed of cutting off. 

The two rollers which support the pipe while cutting 
off, are made of steel and rest on the bottom of a yoke, 
which slides up and down in the frame. The disk cutter 
can easily be removed for sharpening or renewal. 

















Pree CurTinc AND ReEAMING MACHINE 

The pipe to be reamed is held in the vise jaws, which 
are opened or closed by a slight movement of the hand- 
wheel at the side of the vise. The open vise enables 
the operator to change quickly the work. The pressure 
of the pipe against the reamer is brought about by a 
slight pressure on the handle mounted behind the vise 
wheel. This lever handle moves the vise back and forth. 
The vise is solidly mounted on this frame. The reamer 
is held fast by a setscrew. It can be easily removed for 
sharpening when necessary. 

The machine is equipped with a tight and loose pulley. 
The belt is run from these pulleys to a wide pulley on the 
driving shaft, and then by shifting the belt, the machine is 
started or stopped at will. The machine is the latest 
product of the Oster Mfg. Co., Cleveland, 0. 
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Tapping Attachment 


The illustration shows a tapping attachment applied 
by the Hoeffer Mfg. Co., Freeport, Ill., to their line of 
drilling machines. Reverse is controlled either by the 
hand lever, within easy reach of the operator, or by means 
of the automatic trip secured to the front of the ma- 
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TAPPING ATTACHMENT 

chine, as shown. The automatic trip is operated by the 
collar on the quill, which is set to act at a predetermined 
depth of the tap. The collar, as the quill descends, com- 
presses the lower spring and finally lifts the latch, which 
permits the vertical bar to be forced down by the com- 
pressed spring. The vertical bar is connected by levers to 
the reversing mechanism in the head and when it is 
tripped the spindle is immediately reversed, withdrawing 
the tap from the work. As the quill rises the upper 
spring is compressed and the upper trip is released, 
which again reverses the spindle ready for tapping the 
next hole. 


Hydraulic Shaft Straightener 


The hydraulic press shown has a capacity of 325 tons, 
which is calculated to be sufficient for taking the bends 
out of any steel shaft up to 10 in. diameter. 

The machine is a motor-driven self-contained unit. 
There are three independent parts; the headstock which 
is stationary, and the press and tailstock, which are on 
rollers to permit of their adjustment to varying lengths of 
shafts. The bed rails are flush with the floor so that when 
not in use the movable parts can be rolled to one side 
leaving the floor clear of obstructions. The head- and tail- 
stock are similar to those of a lathe, except that the cent- 








vs 


ers are hinged to follow the movement of the shaft ends 
when the bend is made. 

The ram has a maximum movement of 2 in., and 
screwed concentrically into it is a square threaded adjust- 
ment screw which compensates for the different diameters 




















HyprRAULIC SHAFT STRAIGHTENER 


of the shafts. It also enables the operator to predetermine 
the flexure desired. 

The machine weighs complete 19,300 lb., and is the 
latest addition to the line made by the Watson-Still- 
man Co., New York, N. Y. 


# 


High-Speed Drilling Machine 


The machine shown is of the sliding-head type, de- 
signed for driving high-speed drills up to 34 in. and 
taps up to % in. diameter. It is made with a plain lever 
feed or with lever and power feed, and either with or 
without friction tapping attachment. 

The machine is equipped throughout with removable 
bronze-bushed bearings. A friction is mounted in the 
crown gear which gives the advance of the tap and there 
is a corresponding friction in the reverse pulley for back- 
ing out the tap, with a clutch mechanism between, 
adapted for engagement with either the crown gear or the 
reverse pulley. This tapping attachment is reversed at 
approximately twice the speed that it is advanced. A 
dental clutch is furnished on the top horizontal shaft to 
enable an operator to disengage the reverse driving mech- 
anism when not in use. 

The power is obtained direct from a horizontal high- 
speed shaft over the large-diameter cone drive on the 
yoke, thence through a vertical feed shaft having fixed 
to its lower end a worm which engages the worm gear 
of the spindle-feed shaft. The lower worm is brought 
forward to engagement with the worm gear by means of 
a handle at the left side of the sliding head, which ap- 
plies the power feed. This handle, when engaged with 
a trip finger applies the power feed to the spindle until 
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the adjustable stop on the sleeve comes into contact with 
a trip finger, at which time the power feed is automatic- 
ally disengaged. 

The table is raised or lowered by means of a rack-and- 
pinion actuated by a handle at the left side and is sup- 
ported in any desired position by means of the ratchet 
and pawl. The spindle is provided with a ball thrust 
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Two Mopets or Higu-Speeep Drittinc MACHINE 


bearing at the lower end of the sleeve and with a bronze 
friction nut and hexagon jamb nut at the upper end. The 
sleeve is bronze bushed, graduated, and is connected with 
the spindle-feed shaft by means of steel rack. A depth 
gage is furnished which extends entirely around the 
sleeve and rack and is held by compression. 

Four operating speeds are available, and power feeds 
of 0.0055, 0.0081 and 0.0135 in. per revolution of the 
spindle are provided. This machine is a recent product 
of the Superior Machine Tool Co., Kokomo, Ind. 

i} 


Double-Head Horizontal Type 
Miller 


The machine shown, styled by the manufacturers, the 
Newton Machine Tool Works, Philadelphia, Penn., a 
“rigid upright duplex” miller, was designed, particularly 
for surfacing and channeling rods, finishing boxes and 
other parts. 

Each spindle saddle is counterweighted and vertical 
hand elevation of the saddles, whether simultaneous or 
independent, is controlled by the handwhee! shown, which 
controls the hand movement of the table. The 
spindles revolve in bushed sleeves, and are arranged for 
driving face cutters and cutter arbors by a broad-face 
key. The sleeves have hand in-and-out adjustment 
through worm and wormwheel from a maximum distance 
between the ends of the spindles of 31 in., to a minimum 
distance between the ends of the spindles of 15 in. The 
maximum distance from the center of the spindle to the 
top of table is 30 in., and the minimum distance from the 
center of the spindle to the top of table is 41% in.; width 
of work table is 24 in. 


also 
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The drive is taken from a 20-hp. motor, running from 
400 to 1200 r.p.m., through spur and bevel gears to the 
vertical driving shafts, each of which is clutched and 
gives independent rotation of the spindles. 

















MILLER 


DouBLe-Heap, Hortzontat-TYPE 
From the driving shaft, motion is transmitted through 
a hardened steel worm fitted with roller thrust bearings, 
and a large-diameter wormwheel having a ring of bronze 
in which steep-lead teeth are cut. Both the worm and 
worm-wheel are incased for continuous lubrication. 





PERSONALS 











P. W. Alling has been appointed Eastern representative of 
the Hill Clutch Co., Cleveland, Ohio, with headquarters at 
50 Church St., New York, N. Y. 

W. P. Fillingham has been placed in charge of the newly 


opened New York office of the Van Doen & Dutton Co., Cleve- 
land, Ohio. The office is at 5@ Church St. 


district sales 
the Carpenter 
William T. 


James W. Sederquist has been appointed 
agent in Boston and eastern New England for 
Steel Co., Reading, Penn. He will be assisted by 
Dunn, with offices at 31 State St., Boston. 


A. S. Baldwin, formerly 
Driggs-Seabury Ordnance 
more recently general manager 
denser Co., Newburgh, N. Y., 


superintendent of shops for the 
Corporation, Sharon, Penn., and 
of the Alberger Pump & Con- 
has resigned. 


assistant master mechanic of the Franklin 
openhearth department of the Cambria Steel Co., resigned to 
accept the position of vice-president and chief engineer of 
the Steam Equipment Manufacturing Co., Pittsburgh, Penn. 


Guy T. Swarts, 


Souther, testing engineer, and well known in the 
metallurgical and machinery-building fields, has 
Ferro Machine & Foundry Co., 
has been elected vice-president 


Henry 
automobile, 
become associated with the 
Cleveland, Ohio, of which he 


Robert W. Barwood has become associated with the Carter 
& Hakes Machine Co., Winsted, Conn., and will look after 
their interests in the New England and New York and Phila- 
delphia territories. His headquarters will be in the Bourse, 
Philadelphia, Penn. 


A. L. De Leeuw, for several years chief engineer of the 
Cincinnati Milling Machine Co., and well known to readers 
through his contributions to technical literature, has re- 


signed in order to become mechanical engineer of the Singer 
Manufacturing Co., with headquarters at Elizabethport, N. J. 
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Current Prices of Shop Ma- 
terials and Supplies 











A falling off in orders for structural steel has been appar- 
ent. The total business so far this week covers less than 
30,000 tons, compared with double that amount the week be- 
fore. The contrast is less striking, however, when closely 
considered. Several big orders, among them the one for 22,000 
tons for the Memphis Bridge, make up almost half of the 
volume of trade done last week. Few of this week's contracts 
call for more than 1000 tons, while the average was from 300 
to 400 tons. The most conspicuous order was for 5000 tons 
of structural steel for the Johnson-Kahn Building, New York, 
N. Y., placed with the American Bridge Co. 

The Chicago & Great Western R.R. placed an order for 3000 
tons of standard section rails with the Illinois Steel Co. The 
Steel Corporation has taken an order for 7000 tons of rails, to 
be sent to Brazil. It is reported that another big order from 


a Chinese railway is likely to be placed within a few days. 
In sheets, wire products and tinplates, business is more 
active, though tin seemed inclined to weaken toward the end 
of the week. Copper shows a decided upward tendency. Fuel 
oil continues at a high price. 

PIG IRON was quoted at the following prices at the places 


and time indicated: 


March 21, Feb. 21, March 22, 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $11.00 $11.00 | $13.00 
No. 2X Northern Foundry, New York 14.75 14.75 17.75 
No. 2 Northern Foundry, Cc hicago 14.25 14.00 17.25 
Bessemer, Pittsburgh...... 15.15 14.90 18.15 
Basic, Pittsburgh........ 13.90 13.40 | 17.00 
STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 
Cents per pound 
No. 28 Black 2.70 2.60 3.10 
No. 26 Black 2.60 2.50 3.00 
Nos. 22 and 24 Black 2.55 2.45 2.75 
Nos. 18 and 20 Black 2.50 2.40 2.70 
No. 16 Black 2.45 2.35 2.65 
No. 14 Black 2.35 2.25 2.55 
No. 12 Black 2.30 2.20 2.50 
No. 28 Galvanized 3.70 3.60 4.20 
No. 26 Galvanized 3.40 3.30 3.00 
No. 24 Galvanized 3.25 3.15 3.75 
STEEL SHAPES FROM JOBBERS' WAREHOUSE, NEW YORK 
Cents per pound—— —_ 
Steel angles base i.95 1 OF 2 25 
Steel T’s base 2.10 2.10 2.30 
Machinery steel (bess2mer) 1.90 1.80 2.05 


MISCELLANEOUS METALS FROM JOBBERS'’ 
NEW YORK 


WAREHOUSE, 


Cents per pound—————_—_- 





Copper, electrolytic 14.50 | 14.87} 15.00 
Tin 38.00 | 41.50 47.25 
Lead 4.00 | 4.50 4.30 
Spelter 5.35 | 5.75 6.20 
Copper sheets, base 19.75 22.00 24.00 
Copper wire (carload lots) 15.50 18.00 19.00 
Brass rods, base 14.00 15.75 18.25 
Brass pipe, base 19.00 | 20.00 22 OO 
Brass sheets 14.50 | 15.75 18 25 
Solder } and } 25.25 25.25 29 00 

FUEL OIL—tThe price of fuel oil in Philadelphia, Penn., and 
Bayonne, N. J., in bulk, f.o.b. tank car, is 4c A correspondent 
in Richmond, Va., quotes fuel oil of 24 gravity at 3.90c. 

COKE i continues to increase, for the week 
ending Mar. 7 amounting to 346,000 tons. Furnace coke is 
quoted at $2, and 72-hr. foundry at $2.75. 


COLD-ROLLED STEEL in 
flats can be had at a discount 
count the net prices per pound 


hexagons and 
At this dis- 
Rounds, .; @ 


rounds, squares, 
of 55% from list. 
are as follows: 


\%-in., 4.5c.; fs @ Ac. 3.83c %@Y%-in., 3.15 % @ t-in 
2.70c. Squares, \% @ 7, -in., at ae % @ii-in., 5.4c.; % @3-in 
3.60. Hexagons, Fy @ i}-in., % @ %-in., 3.6c. 

COLD-DRAWN STEEL si AFTING ‘from store, New York 
sells at 52 to 55% discount from list. At the discount of 
55% the net prices per foot are as follows: %-in., 4.1c.; 1-in., 
"6.6c.; 1%-in., 10.4c.; 1%-in., 13c.; 1%-in., 13.5c.; 1%-in., 15.8¢c 
1%-in., 18.4c.; 1%-in., 21c.; 2-in., 24c. 

LARD OIL—Quotations for lard oil per gal. in bbl. lots are 
as follows: Prime, 94c., Extra No. 1—69c., No. 1—55c., No. 2-— 


53c. 

ZINC SHEETS can be had in less than cask lots, New York, 
at 8.25c. per Ib. 

OLD METALS in New York are bought by dealers at the 
following prices in cents per pound: Heavy copper, 12.75c.; 
light copper, llc.; heavy machine composition, 10.25c.; light 
brass, 7c.; brass chips, 9c.; brass turnings, 7.50c. 

Standard ipe is quiet, but unchanged from last week 
Fro... store New York the following discounts are current: 

Black Galvanized 
} to 2-in 78% 69 % 
2} to 6-in 77% 68% 
7 to 12-in 74% 63% 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
2-in 2.55 3.58 2}-in. 13.40 18.80 
l-in 3.57 5.27 3-in 17.80 24.50 
1}-in 5.06 7.13 4-in 25.10 35.00 
1$-in 6.05 8.52 5-in 34.10 ' 47.50 
2-in 8.14 11.47 6-in 44.00 £61.80 
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METAL WORKING 


NEW ENGLAND STATES 


The National Scale Co., Chicopee, Mass., is reported to be 
negotiating for the purchase of a building site at Front and 
Elberton Sts. 

Manning, Maxwell & Moore, Fitchburg, Mass., railroad 
machine manufacturers, have purchased a building which they 
will enlarge and adapt to their uses. 

On Mar. 14, fire destroyed the roundhouse of the Grafton 
& Upton R.R. at Milford, Mass. Loss, $35,000. Harry A. Bil- 
lings is gén. mgr., Milford, Mass. 

A press report states that the Fore River Shipbuilding 
Corporation, Quincy, Mass., will take up the manufacture of 
automobile fire apparatus. 

The Wright Wire Co., Worcester, Mass., manufacturing 
woven-wire goods, has awarded the contract for the building 
of an addition to its plant. 

The Prentice Mfg. Co., New Britain, Conn., wire-netting 
manufacturer, is reported to be planning a three-story addi- 
tion to its plant, 40x100 ft. 

Max Rosoff, New Haven, Conn., will build a two-story 
brick garage, 35x61 ft. C. Jerome Bailey, New Haven, Conn., 
is arch. 


MIDDLE ATLANTIC STATES 


The Aluminum Castings Co., Elmwood and Hertle Aves., 
Buffalo, N. Y., is planning a one-story addition to its plant. 

Bids will be received until 10:30 a.m., Mar. 30, by Robert 
Adamson, Fire Comr., Borough of Manhattan, New York, N. Y., 
for repair-shop supplies. 

Bids will be received until 11 a.m., Apr. 1, by Patrick Jones 
Supt. of School Supplies, Dept. of Education, 59th St. and 
Park Ave., Borough of Manhattan, New York, N. Y., for de- 
livering direct to each school metal-working, plumbing, elec- 
trical, science, and woodworking supplies for the day, high, 
evening technical and trade schools of the city of New York. 

The Plant Mills Mfg. Co., 339 Carroll St., New York (Bor- 
ough of Brooklyn), N. Y., will build a foundry to cost $13,000. 

The Reynolds-Chalou Foundry Co., Troy, N. Y., is moving 
into new quarters in Watervliet, N. Y., to which an addition 
will be built. 

The Orange Mfg. Co., 178 Emmett St., Newark, N. J., manu- 
facturing badges and buttons, will build a four-story brick 
factory. 

M. Mandelbaum, Trenton, N. J., 
repair shop at 328 South Broad St. 

The New Castle Steel & Iron Co., New Castle, Penn., has 
increased its capital $100,000. Purchases of machinery for a 
complete electric welding plant will be made. 

B. F. Dewees, 1122 Chestnut St., Philadelphia, Penn., deal- 
ers in dry goods, is building a two-story garage, 61x69 ft. 
The cost will be $10,500. 

Max J. Lewis, 27 South Pennsylvania Ave., 
Penn., will build a garage and repair shop. 

The S. Morgan Smith Co., York, Penn., manufacturing 
heavy turbines and power-transmission machinery, is building 
two additions to its plant. One is to the foundry, 75x125 ft., 
the other is a pattern shop, 60x160 ft. 

The Dix Mfg. Co., 1021 Guilford Ave., Baltimore, Md., manu- 
facturing hardware specialties, will build a two-story shop, 
costing $12,000. 


will build a garage and 


Wilkes-Barre, 


SOUTHERN STATES 

We are officially advised by the J. E. Moss Iron Works, 
Wheeling, W. Va., that it is in the market for various struc- 
tural shop equipment. The company has practically com- 
pleted a new $15,000 building. 

The Southern Ry. Co. will construct an engine terminal 
and repair shops at North Birmingham, Ala., estimated to cost 
$750,000. 


MIDDLE WEST 


The Cleveland Tap & Tool Co., Cleveland, Ohio, recently 
incorporated, will establish a factory for the manufacture of 
metal-working tools. 

Chandler & Price, Cleveland, Ohio, manufacturers of print- 
ing machinery, will build a new shop, 45x150 ft. 

The Foster Stove Co., Ironton, Ohio, has purchased a site 
on which it will build a three-story warehouse, the purpose 
being to make room for an enlargement of the molding and 
mounting departments. 

W. D. Scott, Martins Ferry, Ohio, is preparing to build and 
equip a plant for the manufacture of picks, shovels and other 
mining tools. 

The Brown Clutch Co., Sandusky, Ohio, will build a foundry, 
75x200 ft. 

The Sandusky Auto Parts & Motor Truck Co., Sandusky, 
Ohio, is building a new plant. 

The Burroughs ASGing Machine Co., Second and Amsterdam 
Sts., Detroit, Mich., will build an addition to its plant, 55x130 
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ft. It will be equipped for the heating and cleaning of the 
parts used in the manufacture of adding machines. 

The Swain Lubricator Co., 328 West Lake St., Chica 
is preparing plans for a new building, to be equipped 
manufacture of solid lubricators and metal packings. 

S. B. Chase, 6340 Harvard Ave., Chicago, IIL, will build a 
commercial garage, costing $6500. 

A. J. Scheyer, 2500 West Lake St., Chicago, Tll., will build 
a two-story machine shop, to cost $10,000. 

The Hammar Bros. White Lead Co., East St. Louis, IIL. 
whose plant was destroyed by fire on Feb. 12, with a loss of 
$400,000, has decided to rebuild at once. 

The Altorfer Bros. Co., Roanoke, Ill, manufacturers of 
washing machinery, whose shop was recently destroyed by 
fire, will rebuild. 

The American Wrench & Bolt Machine Co., Springfield, II1., 
will build a shop and foundry. 

The Frantz Mfg. Co., Sterling, Il,. manufacturing light 
building hardware, will build a new shop, to be the first unit 
of a series of buildings. It will be 75x118 ft. 

On Mar. 10, fire destroyed the roundhouse, machine and 
blacksmith shops of the Superior & Southeastern Ry., Grand 
View, Wis. Loss, $50,000. 


WEST OF THE MISSISSIPPI 


We are officially advised by the Thompson Mfg. Co., 2211 
Cottage Grove Ave., Des Moines, Iowa, that it will manu- 
facture an electric vacuum cleaner, to be known as the 
“frictionless” vacuum cleaner. 

George Gapen and Jerry Clifford, Miles City, Mont., plan 
to build a garage and machine shop, to cost about $10,000. 

The Church-Mabon Co., Japlin, Mo., will erect a 100-ton 
concentrating plant. 

The Producers’ Mining Co., Joplin, Mo., will erect a 200- 
ton concentrating plant. 

The Athletic Mining Co., Joplin, Mo,. will erect a concen- 
trating plant with a capacity of 250 tons. 

On Mar. 9, fire destroyed the car shops of the Wabash R.R., 
Moberly, Mo. Loss, $200,000. 

On Mar. 10, fire destroyed the engine house, boiler rooms 
and the dynamo plant of the Monkey Run Mine, Spadra, Ark. 
Loss, $50,000. 

The Atchison, Topeka & Santa Fé Ry. 
at Albuquerque, N. M., 
George, Albuquerque, 


 . & 
or the 


will erect new shops 
estimated to cost $200,000. W. A. 
is supt. of shops. 


WESTERN STATES 

W. F. Thomas, Connell, Wash., plans to erect a machine 
shop, at Grandview, Wash. 

George Rischmuller, 852 37th St., Oakland, Calif., plans to 
build a one-story garage on Grove St., to cost about $4000. 

E. F. B. Murtha, San Diego, Calif., will build a garage and 
me shop on Broadway, San Diego, estimated to cost 

13,500. .‘ 

E. D. Miller, San Diego, Calif., will build a garage and 
machine shop on India St., estimated to cost $20,000. 

Henry Eshback, 203 West Fremont St., Stockton, Calif., wf 
build a one-story brick and steel garage and ey shop. 
Ralph P. Morrell, Odd Fellows Bldg., is the arch. he cost fs 
estimated at $25,000. 


CANADA 


It is reported that the Oxford Foundry & Machine Co.. 
Ontore, N. S., will purchase some new equipment for its 
plant. 

The Excelsior Needle Co., Torrington, Conn., has purchased 
the plant of the Carey Needle Co., Bedford, Que., and will 
build an addition. 

Press reports state that John Crerar,of Crerar, Clinch & 
Co., Chicago, Tll., and W. H. Osborne, of the Wisconsin Mal- 
leable Iron Works, Milwaukee, Wis., are considering the 
establishment of a plant at Fort William, Ont. 

The Lion Silverware Co., Galt, Ont., has leased a building 
and will equip it for the manufacture of all kinds of plated 
ware. A. Richardson is mer. 

The Elyria Iron & Steel Co., Elyria, Ohio, has purchased a 
plant at Guelph, Ont., to accommodate its Canadian trade. The 
company manufactures angle bars, couplings and cold-drawn 
iron pipe. It is planned to send the unfinished shapes to the 
Canadian plant for finishing and distribution. 

The Canada Grate & Supply Co., London, Ont., will build 
a factory for the manufacture of a new type of grate bar. 

The Mueller Brass Co., Sarnia, Ont., plans to enlarge its 
factory, and will install some new steam hammers, molding 
and tool-making equipment. O. B. Mueller is mgr. 

It is reported that bids will be received in May for the 
construction of openhearth furnaces at Steelton, Ont., for the 
Aigome Steel Corporation, Sault Ste. Marie, Ont. The plans 
call for brick, steel and hollow-tile construction, corrugated- 
iron roofing, concrete floors, metal lath, one freight elevator, 
coal-conveying and hoisting machinery, boilers, blowers, 
stacks, pumps, air compressors, gas engines, motors and 
cranes. The estimated cost of the plant is $2,500,000. 
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Making Wheels for the I#¥sh Mail 


and the Trade 


By EvrHan VIALL 


SYNOPSIS —The insignificant start and enormous 
growth of a great business enterprise; the making of 
small, rubber-tired, wire-spoked wheels of both the 
straight and tangent type, from start to finish; how the 
rims are channeled, cut and welded; details of the auto- 
matic-feed, spoke-hole presses; the spokes, and how they 
are formed; a foolproof safety press trip; a device thal 
will form 60,000 hubs a day; the Hill heading machine 
and how it works; wiring the rubber tires and the ma- 
chine for putting them on the rims. 
% 

A little over eleven years ago, to please his boy, a man 
made a light, easy-running vehicle or handcar, propelled 
hy means of a hand lever and steered with the feet. This 
little machine easily carried the boy at a rapid rate over 
lawn, sidewalk and road, attracting unlimited attention. 
In the first two weeks of its existence, 41 people wanted 
to buy it, or one like it. 

Originally made with the idea of providing 
healthy amusement and exercise for his boy, the maker, 
Hugh Hill, was literally forced into its manufacture; 
though he was quick to grasp the commercial possibilities 
of the device and today the Irish Mail is so familiar to 
our readers as to need no other introduction than the 
mention of the name. No country on the face of the 
globe, but what has received its shipment, and at a 
banquet not long ago, Mr. Hill was introduced as “the 


sole 
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man who has made over a million children happy,” cer- 
tainly a record of which to be proud. However, it is not 
the intention here to describe the making of the Irish 
Mail, but of a necessary part of it—the rubber-tired, 
wire-spoked wheels. 

The building up of a wheel-factory that supplies the 
trade with approximately 85 per cent. of the small wire 
wheels used in this country, was as far from the original 
plan, and as unexpected, as was the instant demand for 
the Irish Mails in the first place. 

Intending to buy the wheels he used, 
found that not only were they difficult to obtain in suffi- 
cient quantities, but the inferior design and workman- 
ship prevented the wheels from standing up under the 


Mr. Hill 


soon 


AUG 3 11914 
DRTROIT, MICH. 


severe demands of the small boy in a hurry to get around 
a corner. The result is the wheel factory of the Hill- 
Standard Manufacturing Co., Anderson, Ind., where 
wheels ranging from the 3-oz. doll-buggy wheel, to those 
weighing 4 lb., are turned out by the carload, and shipped 
all over the country. 

Over six hundred sizes and styles of wire wheels are 
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made, but the two main types are the straight and the 
tangent-spoked. On test with 1-lb. 
wheels, the two types supported practically the same 
weight at the axle. Also laid down and supported at 
the rims, the pressure being applied at the hub, the re- 


actual, standard 


sult was about the same, but when a twisting strain was 
applied at the hub, the tangent-spoked wheels stood about 
four and one-half times as much as the others. 

Besides the two types just mentioned, the wheels may 
be again divided into two great divisions according to 
finish, which is either enamel or tin. There is very little 
difference, however, in the processes through which the 
various wheels go before the final finish is put on. As 
little actual handwork as possible is done, and automatic 
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machines, designed by Mr. Hill, do the greater number of 
the operations. Considerable handwork was done in rivet- 
ing the ends of the spokes into the rims, but a slight 
change in the design of the wheel, and the use of a 
special, patented machine, does away with this noisy and 
expensive method. 


ForMING THE RIMS 


A fair idea of some of the more common types of 
wheels made, may be had by an inspection of those shown 
in Fig. 1. Here both the straight and tangent spokes 
are represented, as well as the plain and ball-bearing 
Not only are wheels made with channeled rims, 


but large numbers of plain-rimmed 


hubs. 


for rubber tires, 
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The next operation is to butt-weld the rims in an elec- 
trie welder, as shown in Fig. 6, after which the upset is 
ground off on both the outside and inside. 


PIERCING SpoKE HOLEs 


The special punch presses used for piercing the spoke 
holes in the rims, are interesting in a number of ways. 
A front view of one is shown in Fig. 7. The ratchet- 
toothed indexing disk carries a set of piercing dies like A, 
corresponding to the number of holes to be pierced in the 
rim. These dies are made to slide in the disk, and may 
be forced outward by means of a taper plug in the center, 
which is operated from the back, by means of the foot 
treadle B. As the rim to be pierced is placed on the in- 
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Fie. 4. Currine Corts tn'ro Rim LENGTHS 


wheels are manufactured. As a few machines can form, 
in a short time, enough rims of any one type to keep 
the entire factory busy, they are naturally changed fre- 
quently. 
In Figs. 
the channeled ones are made in the same way, different 
There is 


2 and 3 plain rims are being run through, but 


forming- and feeding-rolls being substituted. 
nothing unusual about the forming machines, as similar 
ones are in use in many shops for various purposes. As 
can be seen, the long strips from which the rims are 
into coils which are eut into suitable 
These coils are made just 


made, are formed 
sizes for the 
long enough to handle easily, and are wound left-hand 
for a reason that will be apparent later. 

Different diameters are easily run out, by adjusting 
the guiding roll to suit. In Fig. 3, the machine. is 
shown empty, and the feed rolls, guide roll and strip 
guicing channel, are plainly indicated. 

The coils are cut into rim lengths in a punch press, 
as shown in Fig. 4. From this engraving, it will be 
seen that a left-hand spiral is handled easier and more 
naturally, by the operator, than one wound the other way. 
The end coil is butted against a stop, and as-the foot- 
treadle is pressed to trip the press, the clamp A is also 
operated, holding the end securely as the metal is sheared 
off. 

The form around which the end of the coil is wrapped, 
as it is sheared off, to make it the proper size, is shown 
at A, Different sizes of these disks are easily 


rims wanted. 


Fig. 5 
g. 5. 


substituted for the various sizes of rims. 
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dexing disk over the dies, the foot treadle is pressed and 
the dies move outward, clamping the rim securely in 
place, and at the same time bringing the dies close up 
under the metal to be pierced. The treadle C is now 
pressed and the press commences to trip, while the disk 
and rim automatically index at each stroke. The slugs 
pierced out of the rim, drop out of the holes shown near 
the edge of the disk, just in front of the dies. 

The method of operating the index-disk is rather 
unusual. On the opposite end, or back, of the shaft car- 
rying the index-disk, is a pulley D, driven by a belt from 
a small pulley fastened to the flywheel, so that it runs 
continuously. The pulley D is connected to the shaft on 
which it runs by means of a clutch. When the flywheel is 
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running and this clutch is thrown in, the pulley, shaft 
and index-disk would all revolve together, were it not for 
the pawl FZ. This pawl engages the ratchet teeth of the 
index-disk, so that when the clutch is thrown in, the belt 
will slip, but the instant the pawl is raised, the belt 
takes hold again and the disk revolves till the paw! again 
engages. The pawl itself is operated by the ram of the 
press. As the ram rises, a pin F strikes the latch G, 
connected to the rod H. This raises the pawl £, but 
almost instantly allows it to snap back, so that only one 
tooth of the index disk is allowed to pass. 


Fie. 7. Automatic Rim-Prercine Press 

This method of indexing makes the changing from one 
size to another a very simple matter, as it is only neces- 
sary to replace the indexing-disk with one of the re- 
quired diameter, set the head or the punch the proper 
height, and adjust the tension of the belt on the pulley D. 
If the size of the rims to be pierced does not vary greatly 
from the ones previously handled, it is frequently only 
necessary to change the punch and make some minor ad- 
justments. 

If it is necessary to move the head itself, the clamping 
bolts are loosened, and the height and position of the 
head obtained by turning the screw 7. As this head 
carries the index shaft, pulley D and clutch, besides the 


~~ 
' 


or 


MACHINIST 


index-disk, it is sometimes necessary to readjust the po- 
sition of the treadle B. 

The punch is automatically lubricated by means of an 
ingenious device shown at J. This consists of a piece 
of tubing filled with oil-soaked wicking. The tube is 
fastened to a hinged bracket, and is operated by a sys 
tem of levers, so that as the ram descends, the end of 
the lever K strikes the piece L, and the end of the oiling 
tube is swung outward, free of the work. As the ram 
rises, the end of the lever A slips off the upper end of the 
piece L, and the wicking in the lower end of the tube J 














Fig. 8. Rear Vrew or Rim-Prercina Press 
rests against the end of the punch. The wicking’ is 
kept saturated by the operator, who occasionally drops 
oil into the upper end of the tube, from an ordinary oil- 
can. It will be realized that this method of lubrica- 
tion requires a minimum of attention. 

The operation of the index-pulley clutch and die-ex- 
panding plug will be better understood by inspecting the 
rear view, shown in Fig. 8. The clutch is shown at A. 
This is thrown in by pressing down the treadle B, which 
swings in the forks C and D. At the same time, bar FZ 
is forced inward. This carries the die-expanding taper 
plug on its opposite end. The idler used for adjusting 
the belt-tension is shown at F. 
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Spokes, Hus CENTERS AND FLANGES 

Both the types of spokes used in the manufacture of 
the wheels are made double, as shown in Fig. 9. The 
ones at A are for the straight-spoked wheels, and the ones 
at B, for the tangent. 

In Fig. 10 are shown the steps in making flanges and 
hub centers, and the way the spokes are clinched into the 


flanges. As the other kinds differ merely in form, these 
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At D is a blank for a hub center; F represents the 
second operation, and F the final forming. 


ForRMING SPOKES 


The wire used for the forming of the spokes comes in 
coils, and is run through a combination straightening and 
cutting-off machine which cuts the wire into the required 
lengths. 
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Fic. 9. Tue Two Types OF SPOKES Fia. 


10. 


SoME OF THE WHEEL Parts IN VARIOUS STAGES 























Fic. 11. Press ror ForMING STRAIGHT SPOKES 

parts may be taken as representative of all. At A is the 
hlank for a hub flange, and B shows it with the 
ners” turned up. At C straight spokes have been put in 
and the “corners” curled down over them, clinching them 


cor- 


solidly in place. 

It is worthy of note that no compound dies are used 
in this factory, as it is considered that simple, casily 
made dies and separate operations are cheaper in the 
long run for this class of work, than the expensive and 


more eas!" damaged compounds, 
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Fig. 12. Avuromatic TANGENT Spoke MACHINE 

The straight spokes are formed in a small punch-press, 
in a very simple manner, as shown in Fig. 11. An ex- 
tension punch-holder A, is used, and the wires are laid, 
ten or twelve at a time, over the die and all formed at 
once. The stops at B and C center and line up the wires 
correctly. Three formed spokes are shown at D. 

The method of forming tangent spokes is more com- 
plicated, and is done in the automatic machine shown in 
Fig. 12. In operation, the guiding slots of the maga- 
zine are filled with cut wires, but in this case only two 
wires are shown at A, in the lower end of the slots, as 
more would conceal the forming dies. As the lowest 
wire drops into place on top of the form B, the punch C 
descends, forms the small segment in the middle of the 
double spoke and also holds it securely as the formers 
D and FE bend the ends around the form, so that they 
cross. The shape into which they are bent is shown at 
B, Fig. 9. The slide for the punch C is operated from a 
cam, through the lever F. The formers D and £ are 
carried on shafts connected together by spur gears, so as 
to move in unison. The spur gears are worked by the 
crank-operated rack G. An automatic knock-off removes 
the formed spoke at each cycle, and allows the next 
wire to drop into place. 
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The spokes are assembled into the cupped flanges, in 
presses similar to the one shown in Figs. 13 and 14. 
As this is a simple curling operation, it is not necessary 
to describe it, but attention is called to the safety trip 
used. This trip is as safe and as fool-proof as can be 
imagined, for it requires the use of both hands to work 
the trip before the press ram will operate, the foot treadle 
being done away with entirely. 

In using this device, the work is put in position, the 
operator pushes the lever A, Fig. 13, outward with the 


~ 
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then it is bent into U-shape, and lastly it is closed into 
the form of a tube. The final closing is done in a press 
fitted as shown in Fig. 15. The closing punch and die 
are of ordinary type, the work being curled over a man- 
drel, but the automatic knock-off is unusual. The man- 
drel A, over which the tube is closed, is hinged at B 
and has a reduced extension end C. A U-shaped piece 
is slipped into the die and under the mandrel, from the 
back. As the punch descends, the work is curled around 
the mandrel, as shown at VD. As the ram rises, the 








Fig. 13. A Sarety Press Trip 

















AUTOMATIC KNOCK-OFF FoR Nut Drie 


Fie. 15. 


left hand, instantly following this by pressing down on 
the lever B with the right. 

It will be seen that pressing outward on the lever B 
pulls the rod C to the left. This action causes the latch 
D, Fig. 14, to be pulled out from under the lever B, 
and allows it to be pressed downward, tripping the 
press. As the levers are released, the springs return 
them to the starting point. 

MAKING THE Hus CENTERS 


As previously shown, the hub center is first blanked 
out, and creased to form the shoulders for the flanges, 
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WHEEL-ASSEMBLING BLOCK 


Fie. 16. 
spring-backed stop E raises the mandrel and work free of 
the die. At the time the of the screw F, 
which is carried in a bracket bolted to the ram, strikes 
the hooked end G@ of the lever H, and causes the finger / 
to move along the mandrel and shove the tube just 
formed out of the way of the next piece. As the tubes 
reach the outer end of the mandrel, they drop off into a 
box. Extremely rapid work can be done with this at- 
tachment, and it is credited with 60,000 tubes in a 10- 
hour run. 


same end 


ASSEMBLING 


With the spokes clinched to the flanges, the rims 
pierced and the hub centers formed as just shown, the 
parts are ready for assembling, which is done by hand. 
The assemblies are then laid in holders, as shown in Fig. 
16, and the ends of the center tubes are “tacked” enough 
to hold them, by using the tool A and a hammer. The 
ends are afterward spun over in a special machine. 
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Formerly all spoke ends were either riveted by hand, onto the rim, and the channel of the rim is creased or 
or in case of some of the heavy ones, upset in a special beaded in from each side, so as to partially close it in 
machine. A new machine, shown in Fig. 17, has been over the bent spoke ends, clinching them firmly in place. 
designed by Mr. Hill, and built in the shop, to do away ‘This holds them as solidly as any riveting operation 
with all riveting or upsetting of spokes on hollow-rimmed could do, and can be done in a fraction of the time. If 
wheels. anything, a stiffer, stronger wheel is the result. 

The spokes are cut so as to project from % to ¥% in. The wheel on which the spokes are to be clinched is 
through the rim. These projecting ends are bent down placed between the center disks at A, and is clamped by 
pulling on the lever B. The spindle- 
starting clutch is thrown in by means 
of the foot treadle C. 'The spoke ends 
are bent in by pressing forward on 
the lever D, which moves a slide in 
toward the revolving rim. After the 
spoke ends are all bent down close to 
the inside of the rim channel, the 
lever D is pulled back and pressed 
downward. This action brings two 
formed rolls in toward the rim, and 
continued pressure rolls in a crease 
on each side, that reaches far enough 
on the inside of the rim channel to 
press down on the spoke ends from 
each side. 

The action of the machine will be 
more clearly understood by reference 
to Figs. 18 and 19. In Fig. 18, the 
work is shown just after the spoke 
ends have been bent over, as at A. The 
disks have revolved in the direction 























shown by the arrow. ‘The bending 
slide is shown at B, but the hand lever 
Fie. 1%. Hitt Specran Spoxke-TIGHTENING MACHINE C’ has been pulled back, bringing the 























Fig. 18. CLose View or WHEEL IN PLACE Fic. 19. Derarts oF THE MECHANISM 
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beading rolls, one of which is shown at D, into position. 
The piece# presses the wheel off the driving head when 
finished, without stopping the spindle. 

In Fig. 19, the principal mechanism is shown with 
the wheel removed. The wheel is first placed on the pin 
A, which fits the hub hole. The large lever previously 





Am.MAcHINIST 














Fic. 20. Some or THE BEADED WHEELS 


AMERICAN MACHINIST 579 


PuTTING ON Rusper Tires 

Several ingenious devices are used for preparing and 
putting on the rubber tires. In Fig. 21, a wire straight- 
ener is shown at A. The wire from a coil is run through 
this so as to project several inches to the right. The 
block B, is run to the left by turning the crank C, the 
gear D meshing with a rack to which B is bolted. The 
end of the wire is grasped by a special pair of pliers, 
which are then laid in a slot in the top of the block. 
The block is next run to the right as far as a pre- 
viously-set stop will allow. This draws the wire out, 
as shown at £. 

The pliers are now removed, and a piece of rubber is 
The pliers are again put in place, 
The 


opposite end of the rubber is next pulled back, so as to 


run over the wire. 
with a piece of wire projecting, as shown in Fig. 22. 


compress it on the wire, and the wire is cut off by using 
the cutter A. 
lapped and laid in the forks B and C, 
inward, carrying the wire into a slit in the pinion D. 
A foot treadle is next pressed, which putis the rod 2 
F to turn, revolving 


The two projecting wire ends are now 
These are shoved 


downward and causes the segment 
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referred to, is then pulled, carrying the wheel toward the 
moving head B, into the slots of which the spokes fit. It 
will be noted that this driving head is beveled, so that the 
wheel rim is centered and supported close up underneath. 
With the wheel locked in place the hand lever Cis 
pushed forward and the spoke ends bent over, as pre- 
As this lever is pulled back, the 


viously described. 
and F,, on the ends 


double cam D strikes the two rolls 2 
of the levers G and H. This forces the beading rolls / 
and J, in the rim. The rise of the right-hand 
cam is much steeper than the other, because the roll 
the rim of the 
Adjustment 


onto 


J must swing out far enough to let 
wheel pass on its way to the driving head. 
of the mechaism in or out, to accommodate various wheel 
diameters, is accomplished by turning the crank A, 
which operates the screw L. 

the finished on 
shown in Fig. 20. A_ is the wheel ready to 
be placed in the machine. The rolled-in bead is easily 
discernible on the rims of the others. The wheel at B, 
shows how the inside of the rim looks after beading. 


wheels this machine are 


The one at 


Some of 


Wire with Rusper in PLAcE 














PUTTING ON THE TrREs 


the pinion D and twisting the wire ends together. As 
the treadle is released, springs cause the parts to resume 
their first position, and the wire is removed. The rubber 
ends are pulled together, and the tire is ready to put on 
the rim. 

The tires are quickly placed on the rims, in the device 


shown in Fig. 23. The wheel is placed over the center- 
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pin A, with one of the spokes resting against the pin B. 
A tire is then laid into the channel at the back, and on 
top of the roller C. The roll D is then pulled in over 
it, by pulling on the lever Z. A stop prevents the roll 


AMERICAN MACHINIST 


Vol. 40, No. 14 


from going in too far, and continued pulling on the lever 
causes the rolls to travel around the rim, forcing the tire 


into the channel, as shown. The device is adjustable for 
different sizes of wheels, as can be seen by inspection. 
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Turning the U.S. Navy into a Great 
Vocational School 


By R. D. GatTewoop* 


SYNOPSIS—The greatest recent movement toward vo- 
cational education is the new educational system in the 
United States Navy. Its importance and significance are 
dificult to estimate. But since the first of the year 
50,000 navy men have been going to school for an hour 
and a quarter each day, with 2000 officers as instructors. 
This timely article shows the plan, and its application, 
and outlines the special course for machinists and other 
mechanics, 


tes 


The beginning of the present calendar year has brought 
a new development in naval life, the significance and im- 
portance of which it is difficult to estimate at this time. 
It is nothing less than sending 50,000 men to school for 
an hour and a quarter in the middle of every working 
day, with 2000 officers and petty officers as instructors. 

In its inception and execution it is easily comparable 
to the much-talked-of plan of Henry Ford, to distribute 
ten millions of dollars this year among his employees. 
Both of these projects are so recent and so radical that 
we can only suspend our judgment, with the certainty 
that interesting and enlightening results will necessarily 
follow. 

Secretary Daniels has very clearly expressed his ideas 
in his first annual report to the President, as follows: 

In considering the needs of the Navy the Secretary has 
given less thought to the guns than to the men behind the 
guns. The interests of the personnel have been constantly 
in mind. While none can appreciate more profoundly than 
I that the supreme purpose for which the Navy exists is as 
the right arm of American defense, it is none the less true 
that its efficiency as a fighting force will be in the highest 
sense promoted by the adoption of a serious and systematic 
course of instruction aboard ship and at all shore stations, 
with a view to supplying ascertained deficiencies in academic 
perfecting the already existing technical instruc- 
cotrdinating the entire educational work of the 
ambition to make the Navy a great uni- 
versity, with college extensions afloat and ashore. Every 
ship should be a school, and every enlisted man and petty 
and warrant officer should be given the opportunity to im- 
prove his mind, better his position and fit himself for pro- 
motion. In this way habits of study and application will be 
formed by the men, which will make them more alert, more 
efficient, more ambitious. and coniluce to a general uplifting, 
which will be reflected in better discipline and in an im- 
proved morale throughout the ships. It will keep the minds 
of the men occupied, give them a more definite aim, and 
make for contentment and happiness. Training produces 
skill, and skill not only produces efficiency but enhances 
self-respect. It is admitted by naval officers that at present 
not only ordinary seamen but seamen and even petty officers 
have too little accurate knowledge. Their knowledge is ap- 
proximate. They know a thing is habitually done but not 
always why it is done. This will be corrected by the sys- 
tematizing of courses of instruction proposed. Education 
always whets the edge of ambition and fosters the im- 
pulses of patriotism; but even if the sailor returns to civil 
life after his first term, he will be better fitted for the duties 
of citizenship, and the trade he has acquired in the Navy will 


education, 
tion, and 
Navy. It is my 


*Naval constructor, U. S. N. 


enhance his value as a breadwinner. The Navy will return 
him to his country better in mind and better in manhood 
than when it first received him. 


The plan was put into effect throughout the naval ser- 
vice on Jan. 1, 1914, before any of the ordinary school- 
room accessories, such as textbooks, pencils, paper, black- 
boards, and the like, had been provided. The Secretary 
well knew, however, that the only real way to get any- 
thing done is to do it, and he counted on the Navy spirit 
to help him through the many minor difficulties that are 
sure to beset any change in an alreadv well established 
routine. 

He did not count in vain. The influence of military 
education and training in developing self-confidence and 
a belief that “orders” to do a thing imply the qualifica- 
tions necessary to obey them has never been better exem- 
plified than in this instance. Although only three months 
have elapsed, much progress has already been made. Ow- 
ing to hearty codperation on every hand, schoolroom ap- 
paratus has been rigged on all ships, thousands of men 
have been tentatively graded, and “school” is already 
taken as a matter of course, 

The instruction under the two heads—academic and 
technical, or professional—is under the general direction 
of the commanding officer. The executive officer (the 
second-in-command) has immediate charge, and is as- 
sisted by all commissioned officers and by such warrant 
and petty officers as may be necessary in the different de- 
partments on board ship. Every officer except the cap: 
tain, executive and navigator acts as instructor in the ele- 
mentary subjects and in higher mathematics. Thus on a 
ship of the Wyoming class, there are about 36 officers, 
all of them graduates of Annapolis, to give tuition to the 
men. 

These officers carefully examine all the men under their 
supervision, noting the deficiencies of each man, the 
amount of instruction he may have received at the train- 
ing station when he first entered the navy. the branches 
in which further instruction is most needed, the fitness 
of each man for promotion, the branch for which he is 
best suited and the personal preferences and ambitions 
of each individual. As a result of this examination the 
men are provisionally graded and classes are formed to 
secure progress and improvement in the mental and tech- 
nical training. 

Daily except Saturdays, Sundays and holidays, “school- 
call” is sounded by bugle at 1:15 p.m., by which time 
tables and mess gear have been cleaned and the various 
compartments of the ships made ready for the classes un- 
der instruction. 

Absolutely no work is required during the instruction 
period (which lasts until 2:30), except in cases of emer- 
gency or necessity. This period is devoted to the self-im- 
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provement of every man on the ship, and to the instruc- 
tion of those who are ambitious for immediate or ultimate 
promotion. It is essentially an “all hands” period of 
study and instruction. 


ACADEMIC DEPARTMENT 


(1) The instruction in this department is compulsory 
for all enlisted men who are not well grounded in the 
common-school branches named below, as determined at 
the training stations, or upon first enlistment, or by an 
examination of all men who have not yet completed two 
years’ service in the navy. 


(2) The subjects embraced in this department are 
reading, writing, arithmetic, spelling, geography and his- 


tory, andthe instruction in each of these branches will 
be continued for each man until he reaches a satisfactory 
standard. 

(3) <A certain number of textbooks on these subjects 
are furnished by the Navy Department and kept in the 
crew’s library, and all books in the library are utilized as 
‘far as possible. Textbooks of the kind authorized may be 
kept in the ship’s canteen for sale to such men as may 
wish to keep their own books. The men are instructed 
in the geography of the whole world, to a certain extent, 
and the history of our own country and of the U. 8. Navy 
and of our naval campaigns and battles is strongly em- 
phasized. 

(4) Officers who serve as instructors in each division 
encourage and assist any men who wish to take up al- 
gebra, higher mathematics and other academic branches 
not included in the elementary school. 

(5) Academic instruction is limited to three-quarters 
of an hour each day and the remainder of the study pe- 
riod is devoted to technical and naval subjects. Men who 
do not need the academic course devote the whole period 
to other branches. 


CORRESPONDENCE SCHOOLS 


An officer on board each ship is assigned to supervise 
and assist in the work of all enlisted men who, by rea- 
_son of their initiative and ambition, may have taken up 
correspondence courses with outside institutions. It is 
not the intention to interfere with the freedom of action 
of individuals in such matters, but rather to encourage 
and advise them. This, then, is considered a distinct de- 
partment and is assigned a separate and suitable part of 
the ship during the school period. 

WaARRANT-OFFICERS’ CLAss 

All warrant officers who may be eligible and wish to 
prepare for examination for a commission in the Navy 
are encouraged by the commanding officer, who affords 
them all possible facilities for study and assigns a compe- 
tent officer to superintend their instruction. 

Cuter Petty Orricers’ ScHOOL 

All chief petty officers and others who may aspire to 
warrant rank are formed into a class for instruction, 
and an instructor is detailed to assist them in preparing 
for the examination. 

Pay DEPARTMENT 

Enlisted men in the commisary branch, pay depart- 

ment or other divisions on board ship who may wish to 


prepare themselves for promotion to commissary steward 
or to qualify eventually for pay clerks or for a commis- 
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sion as paymaster in the Navy, receive every encourage- 
ment and assistance in this line. Suitable manuals are 
in course of preparation for this purpose under the direc- 
tion of the Bureaus of Supplies and Accounts, and in the 
meantime all books now in existence will be utilized to 
meet present requirements and to establish standards for 
the examination of men for ratings in the pay department 
and commissary branches of the Navy. The pay officers, 
clerks, stewards and cooks on board ship act as instruc- 
tors in this branch. 


MepicaAL DEPARTMENT 


All men in the medical department are similarly in- 
structed and encouraged to qualify and seek promotion in 
their branch. The Bureau of Medicine and Surgery is 
to provide manuals and treatises on first-aid, hygiene 
and other subjects. All medical officers and hospital 
stewards will act as instructors, assisted by men of other 
ratings as may be necessary. 


MAN-OF-WAR AND MILItTary INstrRucTIONS 

(1) The necessary qualifications for ordinary seamen, 
seamen, boatswain’s mates, and all other petty officers or 
chief petty officers are definitely prescribed, and every 
man in those rates, or who may seek promotion to them, 
should be required to study and fit himself to attain the re- 
quired standard. ‘This is a matter of vital importance 
to naval and ship efficiency. 

(2) Every man is required to study and qualify him- 
self thoroughly on all subjects pertaining to his particu- 
lar rate. In this manner it is believed that habits of 
study and application may be bred in our men which will 
make them much more efficient, more ambitious and con- 
duce to a general uplifting, which will be reflected in 
better discipline and in an improved morale throughout 
the ships. 

(3) In this connection it may be added that a certain 
amount of instruction along peculiarly naval and war- 
ship lines is given to all men of whatever rate on board 
ship—barbers, bandmen, mess attendants, and others, for 
instance, who ordinarily receive no instruction whatever 
outside their daily routine duties. 

In order to make this naval instruction serious, syste- 
matic and general throughout the service, the plan out- 
lined in succeeding paragraphs is followed. In the in- 
struction of the men in their man-of-war duties the sub- 
jects required for the various ratings fall under the fol- 
lowing heads: 

1. The subjects which every man on board ship, irre- 
spective of his rating, should know. 

2. The subject which the lowest rating of each branch 
should know. (In the case of the seaman branch—the 
ordinary seaman. ) 

3. The subjects which the higher ratings of each 
branch should know. (In the case of the seaman branch 
—seamen, gun captains, masters-at-arms, 
boatswain’s mates, gunner’s mates, turret captains, and 
quartermasters. ) 

4. The subjects which chief petty officers should know. 
(Both as a class and also in connection with their spe- 
cialty. ) 


coxswains, 


5. Subjects which men of special ratings should 
know. 
(1) The difference in the proficiency of the men is 


recognized by placing them in different sections, and the 
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most proficient are relieved from the more elementary 
subjects as soon as they have reached the required stand- 
ard. 

(2) Promotion will depend upon knowledge, as well 
as upon practical efficiency on deck. No man will be ad- 
vanced in rating until after he has passed an examina- 
tion before’a board of officers to determine his fitness for 
promotion. ‘To insure uniformity in these examinations, 
the following subjects are specified, a knowledge of which 
will be required prior to promotion. A minimum pass- 
ing mark of 2.5 in each of the required subjects and a 
minimum average of 3.0 is necessary before a candidate 
can be recommended for advancement. 


Tur Supsecrs Wuich Men or Speciat Ratrines 


SHOULD KNow 
Engineering, ‘Technical and Trade Branches 

(1) Under this head are included all the skilled and 
mechanical trades in the engineer, electrical and other 
departments of a modern ship—machinists, coppersmiths, 
boiler makers, blacksmiths, water tenders. oilers, electri- 
cians, wireless operators, stenographers, typewriters, car- 
penters, painters and so on. A manual or manuals will 
eventually be provided to deal with all these subjects. Cer- 
tain handbooks now extant fulfill the requirements to a 
certain degree and are utilized as far as possible for the 
present. 

(2) Pending the preparation of such manuals, a list 
of subjects suitable for the instruction and examina- 
tion of men of the various ratings in the engineering, 
electrical and mechanical departments has been prepared 
by the officers of each ship. 

(3) All men of the special and artificial branches 
should know the things that have been enumerated under 
the heading, “Things that everybody should know.” These 
are not given in this article for they are not of general 
interest. 

(4) Beginning with the lowest ratings in each de- 
partment, the requirements for each rating are estab- 
lished in the same manner as for the seaman branch. 


DEPARTMENT AND NAVAL ACADEMY, AND THE 
INSTRUCTION AFLOAT 


NAVY 


Midshipmen of the graduating class at Annapolis are 
made to fully realize that next to their work on deck and 
at the guns, their most important duties from the time 
they leave the Academy will be in connection with the 
instruction of recruits and enlisted men in academic and 
technical subjects. Not only is this fact to be brought 
home to the midshipmen during their last year at An- 
napolis, but it is to be the duty and function of the 
heads of certain departments at the Academy and their 
instructors to assist the Navy Department in this work 
of systematic education by preparing or revising certain 
textbooks that may be needed by the men on board ship. 
Kiementary treatises on navigation, engineering, radio- 
electricity, ordnance and academic branches are to be 
prepared, revised, or suggested by the officers in different 
departments at the Naval Academy for use in the in- 
struction of the men and in preparing warrant officers for 
promotion to commissioned rank. 

All officers of the Navv engaged in the work of in- 
struction, and particularly the authors of various hand- 
books, are invited to make suggestions from time to time 
concerning the revision or modification of textbooks and 
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manuals of instruction, and these suggestions will be sent 
through proper channels to the Navy Department. 


THe AIM Or THE PLAN 


The plan is thus seen to be extremely thorough, com- 
prehensive and essentially democratic. Every man in the 
Navy is to be made to understand that he has a fair chance 
to acquire the knowledge that is essential to the accom- 
plishment of the best things of life. For every one of them 
a career has been thrown fully open to talent. Of course, 
as in every other system of education, the men are made 
to understand that the real advancement rests with them- 
selves, upon their interest and ambition, and the study 
they give their subjects “out of hours.” In the limited 
time available, all the ships’ officers can do is to point 
them fair and assist with instruction and suggestion in 
every possible way. 

Already one of the most striking difficulties has been to 
curb the desires of those men who are over-ambitious and 
who are mistaken in their estimate of their own qualifi- 
cations to pursue theoretical studies. Many of these men 
are practical machinists or electricians, but when the at- 
tempt is made to teach them technical theories, it is found 
that they are lacking in the proper foundations, especial- 
iy in mathematics. 

Another surprising thing encountered on several vessels 
in the preliminary grading of the men is the discovery 
of about 8 per illiterates—men, sometimes 
well above the lower ratings, who could neither read nor 
write. When questioned it was found that in nearly every 
instance they had been taught these accomplishments at 
the elementary schools, but had forgotten what they had 


cent. of 


learned. ‘The reason was plain—there were no secondary 
or continuation schools that seemed to hold out a promise 
of a career and consequently but little encouragement or 
inducement to them to keep up their studies. This plan 
of the Secretary’s should certainly provide a much-needed 
link in the sequence and consecutiveness of elementary 
and intermediate education. 

There is no place for such a broad-minded plan for 
those who have not outgrown the prejudice that education 
is something dangerous, that it gives men “ideas beyond 
their station,” that it is “subversive of strict discipline” 
and makes men too “independent.” It must be looked at 
rather as a brave attempt on the part of the whole United 
States Navy to lift itself from “the peril of ignorance, 
of mental inertia, of slipshod ways of thinking and act- 
ing, of a preference for casual improvisations and rule- 
of-thumb methods,” that must eventually undermine any 
organization in which they are allowed tc exist. 

As such it would seem to be a good thing—a great 
thing. The start has certainly been encouraging. The 
question is, all things considered, is it going to produce 
all the results expected and confidently hoped of it? 





cs 


In August, 1913, France passed a law, the effect of which 


will be to withdraw from circulation all her bronze coins and 
replace them with nickel coins of the value of 25, 10, 5 
centimes This change has only been accomplished after 


many years of discussion. The first nickel coin, a 25-centime 
piece, was issued in 1852 and ever since then the conflict has 
raged The first issue of these coins is looked for in June, 
1914, and it is not expected that the change will be completed 
until 1925. The new coins will be pierced in the center with 
a round hole to distinguish them easily from the silver coins 
of higher denomination. In all 80,000,000 francs’ worth will 
be issued. 
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Methods and Costs of Incandescent 
Electric Welding 


By C. B. AvEL* 


SY NOPSIS—The Thomson process is almost exclusively 
used, and is applied in numberless ways to join similar 
and dissimilar metals. Several machines, simple and 
automatic, are shown, including one for chain making 
and another for spot welding. Two special applications 
are to the annealing of armor plate and joining railroad 
rails. Cost data are given. 
we 

Incandescent, or resistance welding as it is sometimes 
valled, is based upon the well known fact that in an 
electric circuit, the introduction of resistance, such as is 
made by a poor contact or conductor, tends to produce 
heating. There are two distinct processes of this kind, 
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CANDESCENT WELDING 


namely, the Thomson and the La Grange-Hoho, of which 
the former is almost exclusively used. 

The Thomson process is due to Prof. Elihu Thomson 
and, as stated in his original application for a patent, 
which was granted in 1886, the “invention consists in a 
novel art or process of, and apparatus for, forming joints 
between metal wires, bars and the like by the agency 
of an electric current.” 

Fig. 1 shows diagrammatically the arrangement of the 
circuit included in his original patent. As will be seen 
it embraces a source of alternating-current supply, one 
lead A from which connects with a regulating 
stat R, then with the primary P of a transformer, then 
with a. switch Z, and back through the other lead B to 
the source of supply. The secondary circuit S of the 


*Director of Standards, Processes and Materials, Westing- 
house Electric & Manufacturing Co. 


rheo- 


transformer includes two suitable metal jaws L,L,, be- 
tween which the two pieces of metal W,W,, to be welded 
are clamped. 

As usually employed, the apparatus consists of a trans- 
former, in size from 1 kw. to 100 kw., or even more, the 
primary coil of which is designed for 110 or 220 volts, 
60 cycles (though as low as 25 cycles may be used), 
while the secondary coil is arranged to give exceeding] 
large currents at pressures varying from 1% to 7 volts. 

The terminals of the secondary coil consist of rela- 
tively heavy clamps or jaws, water-cooled in the larger 
sizes, into which the metals to be welded are inserted and 
gripped. The output of the transformer may be varied 
within certain limits by means of switches or of a choke 
coil in the primary circuit. The metals which it is de- 

































































sired to weld are secured, as stated, in the secondary 
clamps, their adjacent ends being carefully filed and 
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butted together. Upon closing the primary circuit, cur- 
rent flows through the metals, heating them rapidly at 
While 
in this softened condition, they are forced together either 
automatically or by hand, thereby uniting perfectly. The 


their point of contact, to the fusing temperature. 


shoulder which accompanies each weld is readily removed 
by a hand file, though in certain classes of work, as: in 
chain welding, an automatic hammer and anvil are em- 
ploved for the purpose. 

This process has been steadily developed since its in- 
ception in 1886, until now it is utilized in an infinite 
number of ways, including the joining of wires or rods 


of the same or even of dissimilar metals, the making of 
chains, tires and cylinders, the bonding and welding of 


rails, the uniting of pipes, the annealing of armor plate, 
the welding of high-speed to machine steel, the manu- 
facture of boilers, car wheels and the like. 


How THE Wetp HEATs 


In the making of a weld, the heating commences at 
the center, progressing outwardly, and slowly or quickly 
at the will of the operator, since the amount of current 
all times under control. There 


is at is thus no waste 
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of energy and the liability of burning of the material 
is remote, the heating being confined to the small por- 
tion of the metals between the clamps.- As no foreign 
substances are used to produce the heat of fusion, such 
as coal, coke or gas, as in other processes of welding, 
and as no flux is employed, there is no deleterious action 
upon the metals from these sources; moreover, there is 
no change in the electrical conductivity. 

Tests as to the tensile strength of welded material 
indicate that there is a weakening of the metal either 
directly at the weld or more usually a short distance to 
one side of it, the reduction being given by various in- 
vestigators as 20 to 30 per cent. 

Since the temperature is only limited by the fusion 
point of the metals themselves, most of the metals can 
be welded and certain ones, such as iron and brass, 
nickel and steel, can also be weided to each other. 
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increased loss by conduction of heat along the bars from the 
joint. If the time for welding’ could be made the same for 
various sections, it is probable that the energy required 
would be more nearly in direct proportion to the area of sec- 
tion for any given metal. This rule would, however, only hold 
approximately as there is a greater relative loss of heating 
by radiation and convection into the air from the pieces of 
smaller sections. 


WELDING OUTFITS 


Welding outfits follow no conventional lines, but vary 
in appearance, depending upon the class of work for 
which each is intended. 

Fig. 3 is a portable welder of 2 kw. capacity, made 
by the Westinghouse Electric & Manufacturing Co. for 
their own use for welding round copper wire or the 
equivalent from No. 72 (0.109 in.) to No. 8 (0.265 
in.) B. & S. gage, and is employed for joining the ends 
of adjacent stator coils, as shown in the figure. 
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Fie. 3. Porraste WELDER AT WorxK 


All welding work is of an intermittent character, as 
far as the electric energy consumption is concerned. Al- 
though both the quantity of energy and the efficiency of 
the source of current supply are accordingly of secondary 
importance compared with other features, particularly 
reliability and rapidity of operation, it is, nevertheless, 
of interest to note the various items upon which the 
energy consumption is dependent. These are: the elec- 
trical and the thermal conductivity of the metal, the 
length and the cross-section, the shape, the temperature 
of fusion, the time consumed in making the weld. In 
Fig. 2 are reproduced curves from data published by 
Prof. Elihu Thomson, which show the approximate en- 
ergy required for welding several of the more common 
metals. Referring to these curves, Professor Thomson 
Says : 


It will be seen that the energy increases more rapidly 
than the section of the doubtless because the large 
Pieces take a longer time in welding, with the result of an 


pieces, 


Fig. 4. WELDER STRAIGHT Rops AND Bars 


Fig. 4 is a machine made by the Toledo Electric Weld- 
ing Co. for the welding of straight rods and bars. The 
work is clamped in the copper jaws by means of the two 
clamps shown in an upright position. While one of the 
two pieces to be welded is held stationary (on the left) 
the other is brought into contact with it by means of the 
revolving levers at the right. Current is then sent 
through the circuit by an application of the foot to 
the switch at the left, contact meanwhile being con- 
tinued between the two pieces by pressure on the re- 
volving levers. As soon as the weld has been made, 
which is indicated by a sudden sparking at the point of 
contact of the two metals, the circuit is broken by re- 
moval of the foot from the switch, and the pressure is at 
the same time released from the revolving handles. 
Throwing back the clamps then frees the completed 


FOR 


piece. Another type of machine is made by the same 
company, especially adapted to the welding of auto- 
mobile and wagon rims and tires. 
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Fig. 5 illustrates a few of the welded products of ma- 
chines manufactured by this company. 

Fig. 6 is a machine made by the British Insulated & 
Helsby Cables, Ltd., for welding mild-steel tapes and 
ribbons (3x0.015 to 0.0725 in.). The pieces to be joined 
are inserted in the guides, their ends overlapping. A 
roller is next brought into contact with the lapped ends 
by means of the foot-pedal at the left. The circuit is 
closed through the switch at the right and the ribbons 
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WY 
machine for this type of work made by the Universal 
Electric Welding Co. 

Fig. 9 shows a detailed view of the method as ap- 
plied to thin metal sheets, though it may be as readily 
used for metal articles, other than sheets. It is ad- 
visable to indent at least one, though preferably both 
of the pieces which are to be welded, this operation 
being carried out in a common punch press. The indenta- 
tion may take a variety of forms, either points, ridges 
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A Few WELDED 


Propwucts 


Fra. 6. 
TAPES 


Fie. 5. 


then slid under the roller by actuating the hand screw 
at the front, the welding occurring during the opera- 
tion of rolling or sliding. 

Fig. 7 is a chain-welding machine made by the same 
company. The unwelded chain is automatically pulled 
through the machine from left to right, passing under 
two electrodes in so doing. As each link 
into position in turn, with the unwelded portion upper- 
most, its ends are gripped in copper jaws and pressure 
is exerted, tending to force them still more firmly to- 
gether. 

The electrodes are now brought down on top of the 
link, one on each side of the proposed joint. The circuit 
is next closed and current passes through the link, flow- 
ing around both sides, though, as the two electrodes are 
close to each other, the greater portion goes directly from 
one electrode across the two ends of the link, to the 
other. The ends are almost immediately brought to a 
fusing temperature when the weights at the bottom come 
into play, forcing the ends together and forming the 
solid link. Current is instantly shut off and small ham- 
mers close over the weld, removing the shoulder which 
would otherwise remain as a result of the welding. 

On account of the links being at right angles to one 
another, only alternate links can be welded as the chain 
passes through the machine, so that it thus becomes nec- 
essary to pass a chain twice through to weld all of the 
links. 


comes 


SOME SprcraL WELDING 
A special form of incandescent welding, known as spot, 
ridge or point welding, is coming largely into use, taking 
the place of the ordinary form of riveting. Fig. 8 is a 


WELDER FOR STEEL 
AND RIBBONS 


CHAIN-WELDING 
MACHINE 


Fic. 7. 





Fic. 8. Spot-WELDING MACHINE 
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or knobs. After indenting, the pieces are placed to- 
gether so as to bring the raised portions into contact 
and are then squeezed between the jaws of the welder. 
Current is next sent through the circuit; and the pieces 
at their points of contact are rapidly brought to the 
fusing temperature. An extra squeeze between the jaws 
when in this softened condition completes the weld. 

Where it is not convenient to raise projections on the 
pieces, a metal button may be used instead. The pieces 
are simply slipped over each other, then a small metal 
button is laid on top, and pressure and heat applied 
simultaneously. When the metals have softened, the 
button is forced right into the two pieces, the effect being 
precisely as if a rivet had been used. 

Fig. 10 shows several articles which have been spot- 


welded or spot-brazed. 



































eee mt ~Somwan 

<a oF me, -_— 2 ie: tone 

a — 

Tr - Sg ——— 

aS ae — ae we ia nm 
Fig. 9. MeretTHops or Sport WELDING 


MACHINIST Vol. 40, No. 14 
tive, not in an absolute sense. Table 2 is interesting as 
giving a comparison of the cost in connecting up stator 
coils of the shove-through type when welded electrically 
and when soldered in the usual manner by hand. 

The labor cost, it will be observed, is practically identi- 
cal, but there is a decided saving in material cost by the 
electrical method, owing to no extra material, such as 
solder, connectors or flux being required. 


ELectric ANNEALING OF ARMOR PLATES AND WELDING 
or RalILs 


The same principle as involved in welding has been 
very largely used in the annealing of armor plate pre- 
paratory to machining it for various purposes, more 
especially in cutting the port holes in the turrets of 
battleships. 

Cost per 1000 Welds, 


Area, Sq.In. Dollars 
0.10 0.058 
0.22 0.122 
0.45 0.369 
1.00 1.17 
1.50 2.02 
2.00 2.96 
3.00 4.77 
4.00 7.06 


Current taken at $c. per kw 
CURRENT COST OF ELECTRICALLY WELDED BUTT 
JOINTS—IRON AND STEEL 


TABLE 1. 


Soldering Cost Electric Welding, 


Sizes of Wire, Total Number Flat Labor, Material, Flat Labor, 
Inches Connections Dollars Dollars Dollars 

0.102x0.175 1008 73.92 5.52 71.68 

0. 289x0 . 289 450 68 .32 13.88 64.96 

0. 080x0.175 1008 86.80 5.22 85.68 

0.129x0.210 637 60.48 8.12 60.48 
Labor = 28c. per hour. Neither current nor gas taken into con- 
Copper = 20c. per Ib sideration. 
Solder = l6c. per lb 

TABLE 2. COMPARISON OF COSTS—SOLDERED AND ELECTRICAL- 


LY WELDED JOINTS 
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SoME Cost Data 

As with are welding, it is a difficult matter to give 
cost data on welding by the incandescent method, on ac- 
count of there being several variables to be considered. 
The welds may vary in quantity from 100 to 200 per 
day, for heavy or difficult work, to 7000 to 8000, for 
light or automatic work. The set-up time may be, and 
frequently is, greater than the welding time. The energy 
consumed, as already shown, is dependent among other 
things upon the size of the pieces. Furthermore, certain 
manufacturers will only lease their welding outfits while 
others sell outright. 

Table 1 shows roughly the costs of welds of various 
cross-sections, but the data should be taken in a rela- 
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An ANNEALING 
MACHINE 


Fig. 11. 


Fig. 11 is a machine made by the Thomson Electric 
Welding Co. for work of this kind. In annealing a 
spot the terminals of the secondary are brought into 
contact with the armor plate, thus completing the cir- 
cuit. Current is next turned on gradually by means of a 
regulator in the primary circuit, until the necessary de- 
gree of heat is attained, after which it is as gradually de- 
creased to zero. This is to prevent rehardening of the an- 
nealed spot which would occur were current to be turned 
off suddenly. The secondary of the transformer is hollow 
and within it is placed the primary, it is further filled 
with oil which acts as an insulating medium; water is 
used for cooling purposes. 

The incandescent process has proved eminently suc 
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cessful in the welding of street-car rails. In the mak- 
ing of a weld, the various steps are as follows: 

The rails are first spiked in position and thoroughly 
sand-blasted to remove all particles of scale, the presence 
of which would prevent a weld from being successfully 
made; on both sides of the rail are next placed wrought- 
iron plates, Fig. 12, 1144 in. thick and in length and 
width proportioned to the web. On each end of these 
plates are bosses and in the middle is an iron strap, all 
bearing against the web when gripped with the rail by 
an hydraulic welder. The function of the strap and the 
bosses, the latter of which are formed by dishing the 
plates with a suitable die, then filling in with metal, is 
to confine the current to the portions of the rail and 
plate that are in actual contact with each other. The 
object in using a strap at the center instead of a pro- 
jection like those at the end, is simply to conserve the 
strength of the plate, making it strongest at the middle 
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THE RarLt-CONNECTING 
PLATE 


Fig. 12. 





Kies. 15 AND 16. ARRANGEMENT OF 


where most needed, and thus at the meeting ends of the 
rail. Fig. 13 shows two rails of different sections welded 
together. 

In welding rails, about 30,000 amperes at 5 to 7 volts 
are required for 2 or 3 min., with a pressure approxi- 
mating 4000 lb. per sq.in., the greatest pressure being 
exerted when the fusing temperature is reached. Three 
welds are made at each joint in a total of 15 min., the 
area of each being about 31% sq.in. With six men to 
operate the equipment, as many as 80 welds have been 
made in 24 hours. Statistics show the breakage of welded 
rails to be quite small, averaging about 3 per cent. While 
formerly the process was confined to rails which were 
buried flush with the surface of the ground, it is now 
applied with equally good results to exposed track, such 
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as conductor track both on surface and elevated roads. 
In these cases, expansion joints are employed, thus avoid- 
ing any possible difficulty from contraction or expansion 
with changes in weather conditions. 

The incandescent process of welding is also used in the 
bonding of rails, the apparatus and the methods em- 
ployed being somewhat like those employed in track 
welding except on a considerably smaller scale. 

Fig. 14 is a scheme of electric circuits for this purpose. 
Instead of both terminals of the grip, Fig. 15, being 
made of copper, but one is of copper, while one is of 


carbon. About 2000 amperes at 5 volts applied for 2 to 
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rric Crrevuits Fre. 17. Dracram or La 
GRANGE-Hoto APPARATUS 
3 min. are necessary for a weld, and with an operat- 


ing force of three men as many as 100 bonds, Fig. 16, 
may be made per day of 12 hours. 
THe La Grance-Hono Process 

The La Grange-Hoho process is more interesting than 
practical and as far as it has been possible to ascertain, 
is not in use in America. 
lytic bath is employed, made from a solution of carbonate 
of potash and borax in The proportions are 
!4 parts by weight of potash, 56 parts of borax and a 
The metals to 


In this process, an electro- 
water. 


specific gravity of the mixture of 1.24. 
be welded are fastened to the negative terminals of a 
direct-current circuit of 125 to 150 volts, while to the 
positive terminal is fixed a comparatively large plate 
of lead, carbon or other suitable conductor. Upon pass- 
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ing current through the circuit, the electrolyte com- 
mences to decompose, depositing apparently hydrogen on 
the metal pieces and so developing a gaseous resistance 
at the points of contact with the liquid. This resistance 
causes the metals to heat and finally to become incandes- 
cent. 

Fig. 17 shows a diagrammatic form of the device 
from which it will be seen that when the metal pieces 
reach the incandescent or fusing point, they are to be 
pushed together and thus united. Instead of doing 
this, however, the metal pieces can be brought to the 
incandescent stage, then removed from the bath and 
united on an anvil 

The disadvantages of this process when compared with 
the Thomson process are apparent, as in the latter the 
same work is accomplished in substantially like manner 
without the use of the bath, which item is at all times 
a nuisahee. 


Eliminating Noise and Vibra- 
tion in Shops 


By J. Lucas 


When installing machinery in shops situated close to 
offices the elimination of vibration is often a problem of 
considerable importance. This is usually effected by in- 
sulating the machinery from floors and ceilings by means 








AND VIBRATION IN SHOPS 


ELIMINATING NOISE 


MACHINIST 


Vol. 40, No. 14 


of materials which do not readily transmit sound, as, for 
instance, sheet rubber, lead and so forth. Rubber, how- 
ever, soon loses its resiliency and is then little better 
than nothing at all. 

Some time ago a firm in Marseilles, France, installed 
a motor, as shown in Fig. 1. The former installation 
had been on a rubber sheet but this soon became dead 
and to eliminate the noise and vibration the arrangement 
shown was evolved. A rectangular opening in the con- 
crete floor was lined with sheet cork, as shown at A. 
Foundation bolts were then placed and the space filled 
with concrete as shown at B. Later similar foundations 
were built for hammers and presses, as they gave satisfac- 
tion. Neighbors were well satisfied, obtaining relief from 
the constant noise, and the work of the machines was 
better. 

A few months later, the same idea was applied to 
shaft hangers, as shown in Fig. 2. This shop is now 
considered a model one on account of its noiselessness, 


% 


Ball-Bearing Grinder Spindle 
Fay 

The ball-bearing internal-grinding spindle shown in 
the illustration was designed to run at 10,000 r.p.m, The 
usual objection to a ball-bearing grinder spindle that 
the work is wavy is overcome by ‘taking the belt pull off 
the spindle and providing for the easy replacing of ball 
bearings. 


By LAWRENCE 




















3ALL-BEARING GRINDER SPINDLE 


No trace of wavy work can be found while the bearings 
are new and with belt strains removed from the spindle 
they were successful. The bearings A are mounted 
on the pulley B, which drives the spindle C through an 
Oldham type coupling D. The spindle bearings EF can 
be replaced without removing the attachment from the 


machine. An endless cloth belt is used for driving. 


* 

The metallurgical industry of Russia which has its prin- 
cipal center in Odessa is showing increased activity. Whether 
it will be possible for it to cope with the growing demand 
for iron and steel is doubtful. In 1913 the production of pig 
iron amounted to 4,660,000 tons as against 3,500,000 in 1911. 
Import figures were about 50,000 tons, there were no ex- 
ports. The main coal producing center of Russia is in the 
Donetz Basin, from which 55 per cent. of the coal consumed in 
the country is provided. Its output has risen from 12,000,000 
tons in 1900 to 28,000,000 im 1913. 
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A Self-Feeding Press Which Forms, 


Pierces and Cuts 


off Radiator Fins 


By F. A. Stroup 


SY NOPSIS—As the metal formed in this machine is very 
thin and comes in long strips, the difficulties in handling 
it with conventional tools led to the construction of this 
new press in which the punch and die are arranged to 
swing to and fro and accomplish the feeding of the stock 
simultaneously with the perforating operation. 

* 

The perforated copper strip shown in Fig. 1 is a plate 
or fin used in automobile radiators. The metal is 0.005 
in. thick and 2, in. wide, and comes from the mill coiled 
up in long strips 200 ft. long or more. 

The plates or fins, as used in the radiator, average 24 
in. long, depending on the width of the radiator, and in 
making this plate in the ordinary way there are four 
operations: First, cutting to length; second, folding over 
edge; third, waving; fourth, perforating. 

Waving the strip, in this particular case, increases its 
linear length 10 per cent. over what it would be if left 
straight, and as soft copper will stretch that much with- 
out tearing, operations 3 and 4 could be combined in one 
on a gang die in an ordinary punch press. 
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The cost of the three operations in a case of this kind 
lies not so much in the operations themselves as in the 
handling of the material between operations. The mate- 
rial being only 0.005 in. thick, is so frail that it must be 
handled slowly and carefully, or the cost of scrapping 
spoiled material would become prohibitive. 

It was decided that to make these fins on a manufactur- 
ing basis, it would be necessary to combine all three 
operations in an automatic machine, and it was further 
decided to use the ordinary punch press with roll feed as 
a starting point. 

This is the problem, as it was put to me, and my solu- 
tion is found in the machine described. 


GENERAL FEATURES 


This machine is in use in two of the largest radiator 
plants in this country, and takes the place of the ordinary 
punch press with roll feed. At a speed of 500 r.p.m. it 
makes 20 complete radiator fins a minute, or enough fins 
for 60 radiators in a 10-hour day. It is entirely auto- 
matic in its operation, and can be operated by common 
labor. 

It is more accurate, and costs less to make than the 
dies, roll feed, and other mechanism necessary to equip 
the standard punch press, to say nothing of being com- 
plete in itself. 

Figs. 2 and 3 are a plan and elevation of the machine 


giving its overall dimensions. Fig. 4 is an end view of 
the machine showing the cutoff mechanism. Fig. 5 is a 
section through the dies and cutoff mechanism. Fig. 6 
is a section through the dies and crankshaft. Fig. 7 is a 
plan of the perforating die. 

A little study of the drawings will show that full advan- 
tage is taken of the movement of the crankshaft. This 
one shaft does everything. The perforating die is so 
mounted that while the punch moves up and down, it also 
swings back and forth like a pendulum. 
which the 
its lowest 
and when 


The arrow in Fig. 5 shows the direction in 
crankshaft turns, and the punch is shown in 
position. It is now swinging over to the right, 
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FIG.3 


An Machinery 


PLAN AND ELEVATION OF THE MACHINE 


over as far to the right as possible it enters the metal, 
slits it, and spreads the flaps to form the oval hole. 

While doing this, and having a firm grip upon the 
metal, it moves toward the left and, of course, pulls the 
metal with it. The punch travels on down, releases the 
metal, and passes to the right again to take a fresh grip 
on the metal. 

The advantages of this positive, gripping feed over the 
cld roll feed need not be commented upon. 

The mechanism is extremely simple, but the mathe- 
matics of it are not so simple. In the first place, before 
the punch begins to move to the left, it should have a good 
grip on the metal, and should, therefore, have entered the 
die to some distance. If the metal is not firmly gripped 
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before the punch starts traveling to the left, it might slip 
more or less, and the spacing of the holes would be off. 

In the same way the punch and die must completely 
release the metal before starting back to the right. This 
is even more difficult than the gripping in the first place. 
In order that the metal may be released from the die, the 
punch must travel a considerable distance down, as the 
metal has an oval sleeve raised on it that extends into the 
die and must be acted upon by the spring knockout. 

For the purpose of illustrating this movement, Fig. 8 
has been drawn. , 

To go back to Figs. 5 and 6, it will be noted how the 
oval punch has been pointed up. This sharp point first 
slits the metal, and the oval punch then forms the flaps 
into an oval sleeve. 

The first thing to determine in las ‘ng out a punch and 
die of this nature is, how far the punch must enter the 
die to complete its work. The oval hole in this strip is 
®, in. wide, and the point of the punch is 4% in. high. 
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else below the crank; and in either case the point of the 
punch will describe an ellipse, as in Fig. 7. If the metal 
passes below the crank, the ellipse will be the other way, 
and the vertical stroke will be shorter than the horizontal. 
As it is necessary, for structural reasons, to have some 
distance between the point of the punch and the center 
of the crank, the difference between the vertical and 
horizontal stroke must be considerable. 

In this case, when it was decided that 34 in. was too 
short a vertical stroke, nothing remained but to make the 
stroke 114 in., as the horizontal stroke was 1 in. 

It will be found that the construction of a punch and 
die with the metal passing above the crank is much sim- 
pler than where it passes below the crank; furthermore, 
the chances of incorrect spacing are much reduced where 
the spacing stroke is the short diameter of the ellipse ; and, 
as in this case, a longer stroke than necessary could not 
possibly do any harm, the arguments are all in favor of 
the layout shown. 
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DETAILS OF SELF-FEEDING PRESS 


The punch, therefore, must enter the die a distance of 
4, in. plus one-half of 3% in., which sums up to *°/,, in. 
A little extra travel is a good thing, but, we will figure, 
hewever, on 34 in. At the most, however, only one-half 
of the stroke is available for punching, the other half of 
the stroke being used to return the punch to the right for 
a fresh bite on the metal. Our machine, therefore, should 
have a minimum stroke of 34 in. 

The next thing is the question of spacing, and in this 
case the distance between holes is 1 in. even. It is, there- 
fore, necessary to design a punch and die that will have 
an up-and-down stroke of 34 in., and a left-and-right 
stroke of 1 in. 

In this particular machine the vertical stroke is 114 in. 
and the horizontal stroke is 1 in. This was done because 
*%4 in. was considered too narrow a margin to work on, 
and as it is impossible to have both strokes even in this 
machine, I had to adopt the longer stroke. 

EFFECT OF PASSING THE MATERIAL ABOVE THE CRANK 


For structural reasons the metal must pass through 
the machine, either above the crank, as in this case, or 


In this machine the punch must have a good grip on the 
metal before starting forward, and must fully release the 
metal before starting back. 

How THE PuNCH CONTROLS THE STOCK 

The layout in Fig. 8 fully explains how this is accom- 
plished. It will be noted that in this layout the pivot on 
which the die swings is placed in the central line of the 
punch and die. This is the natural place to put it, and 
the first of these machines was laid out in this way. The 
ellipse describes the path taken by the pointed punch, and 
the are described by the die in swinging back and forth 
is clearly shown by the full line. It will be noted on this 
layout, that at both extremities of the swing the punch 
enters and leaves the die at the same point. Now, at the 
starting point of the swing the punch should enter the die 
early, and at the finish of the swing the punch should 
leave the die early. 

To be particular, the punch should really enter the die 
4 in. to get a good firm grip on the metal, and it should 
be out of the die ;% in. to perfectly clear the metal and 
leave it free. It is proper to divide this 4 in. half and 
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half on the diagram, and this brings the point where the 
punch should enter the die at A, while the 4’, in. divided 
in the same way brings the point where the punch should 
leave the die at B. Now, it will be noted that by moving 
the pivot on which the die swings over to the left, as 
shown by the dotted circle at the top, the are described 
by the die in swinging back and forth will pass through 
the points A and B. 

In moving this pivot to the left, the ellipse described 
by the dotted punch is changed but infinitesimally and 
need not be taken into account, and the desirable quality 
of the punch entering and leaving the die early is ob- 
tained. 
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MovEMENT 


In the machine proper, as shown in Fig. 5, the pivot 
shaft and crankshaft are in vertical line, but the die itself 
is slanted, giving the material a desirable down-hill move- 
ment, and the result is the same as the layout shown in 
Fig. 8. 

The alignment of the punch with the die is kept by 
the channel section shown in Fig. 7. This grooved chan- 
nel is bolted to the top die, and the punch holder slides in 
it. It will thus be seen that by simply removing the 
cotter pin in the pivot shaft at the top of the machine, 
the entire machine instantly comes apart. In this par- 
ticular machine, of course, the alignment of the punch 
and die is not so particular as it would be where metal was 
to be sheared, and in that case the alignment should be 
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maintained with two hardened-steel pins in brass bush- 


ings. 
METHOD OF ADJUSTMENT 


[ have found it an impossibility to figure the crank 
movement of these machines closely enough to get an 
absolutely correct predetermined spacing, and an eccentric 
sleeve is, therefore, slipped over the crank, and the crank 
is split and grips this eccentric bushing as an expanding 
mandrel would. This gives a close adjustment of the 
stroke of the machine. 
adjustment is to run a length of about 24 in. and measure 
that and then adjust, as the error from one perforation to 
another is too small to measure. After the stroke is ad- 
justed the machine turns out absolutely uniform spacing. 

The description of the machine, so far, has covered 
what can be called the machine proper; the knife and the 
mechanism to operate it, and also the folding die shown 
in detail in Fig. 9, are really nothing but attachments to 


The procedure in making this 


the machine. 

As far as I know, thev are novel, particularly 
mechanism to actuate the knife. The 
moves up and down with the crank of the machine proper 
like a hammer, and on the end is a revolving head. This 
revolving head strikes the knife only when direct!y op- 
posite it, or only once for every revolution of the ratchet 
wheel. This ratchet wheel is moved by the 


the 


lever (, Fig. 5, 


pawl in con- 
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FOLDING 
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junction with the up-and-down movement of the lever C. 

The ratchet wheel shown in the drawing has 24 teeth, 
and the knife, therefore, is actuated every 24 revolutions 
of the machine, making the metal strips 24 in. long. The 
length of the strips can be varied by simply replacing the 
ratchet wheel with another having the desired number of 
teeth. 

The die that folds over the edge of the strip is placed 
at the end of the guide, and is shown in detail in Fig. 9. 
No further description of this is necessary, except to call 
attention to the fact that this machine has the means to 
pull the metal through a die of this kind, where the 
ordinary press with roll feed has not. 

The horizontal reel and method of guiding the metal 
into the machine, also the tight and loose pulleys and 
platform for finished stock, are all shown in Figs. 2 and 3, 
and are self-explanatory. 
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The following mixture is reported to give satisfactory re- 
sults for cores for aluminum and castings: Silica or 
8.5 per cnet.; tungsten, 3.3 per cent.; aluminum, 2 per cent.; 
compound, or plain linseed oil, 1 part, by weight. The lake 
and molding sands are first thoroughly mixed, water being 
added until almost damp enough for use, when the 
oil is thoroughly mixed into the sand. It is important 
there should be a complete mixture of the oil and sand 
cores should be baked in a hot oven. 
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A Mechanically Operated 
Press Clutch 


SPECIAL CORRESPONDENCE 


In operating the ordinary type of jaw clutch on heavy 
presses, two difficulties are met with. The first is the 
physical fatigue of the operator, who must frequently 
compress heavy return springs, either by hand or foot; 
the second is the danger of only partial engagement of the 
clutch jaws on their corners, which tends to produce 
breakage and wear owing to the excessive loads on small 
areas. For successful continuous operation, the engaging 
must be for the full depth of the jaws. 

To overcome these troubles the E. W. Bliss Co., St. 
Ouen sur Seine, France, has brought out a mechanically 

















Heavy Frencu Press Firrep with MECHAN- 
ICALLY OPERATED CLUTCH JAW 


Fig. 1. 


operated jaw clutch which is shown in the accompanying 
halftone, Fig. 1, and in detail in the line engravings. 
The principle of operation is that the workman presses 
down a treadle or hand lever which sets a lock pin. The 
setting of this pin locks parts of the clutch-operating 
mechanism in such a manner and at such a time that the 
sliding part of the jaw clutch will fully engage its mating 
part on the flywheel. This sliding member is forced into 
position by spring pressure. When the treadle or hand 
lever is released, a locking dog engages a bevel surface on 
the movable jaw, forces it back out of engagement, and 
holds it in this position until the machine is again 


treadled. 
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The details of the device are shown in Figs. 2 to 5, in- 
clusive. The treadle through a bell-crank O rotates the 
rod P, which carries the arm Q, having in its end the pin 
R. -This locking pin is carried in a casting which sur- 
rounds the rod head 7’, carrying on its upper end a cam 
roll N in contact with cam toes M on the part of the 
jaw clutch, which is fixed to the flywheel K. This cam 
roll is held in contact with the cam by the spring V sur- 
rounding the rod. When the pin # is thrown into its 
recess S in the rod-head T, the action of a cam toe M 
ferces the rod downward, carrying with it the arm Q, and 
the rod on which it is fixed. These rods are held in 
their vertical positions by the compression springs V 
and W. 

The upper end of the rod P carries a locking pin G. 
When the machine is running free, this pin is engaged 
with a recess in the movable clutch jaw #. This is con- 
stantly acted upon by the pressure of the springs H, which 
fit into a ring 7, carried upon the countershaft of the 
press and not having any motion thereon. The relative 
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DeTaILs OF MECHANICALLY OPERATED CLUTCH JAW 
position of the cam toes M and the jaws on the part of 
the clutch attached to the flywheel is such that when the 
lock G is withdrawn from the movable part of the clutch 
the jaw faces are in the relative positions indicated by 
Fig. 5. As soon as G is released, the springs H force the 
movable jaw into engagement with the fixed jaw, the 
position and time interval being such that a full depth of 
engagement is insured. When the treadle is released, the 
lock G, riding along the bevel surface F of the movable 
jaw, pulls it back into its idle position, at the same time 
building up the springs H and setting the device for an- 
other engagement. 

It is interesting to note that the press illustrated in 
Fig. 1 is fitted with the pressure indicator fully described 
at page 1081, Vol. 39. 


The evaporative efficiency of oil, if thoroughly atomized 
in a well designed burner, is considerably nigher than that 
of coal, Results of trials show that 1 Ib. of crude petroleum 
with a net calorific value of from 18,000 to 18,250 B.t.u. will 
evaporate from 14% to 15 lb. of water from and at 212 deg. F. 
This evaporation is approximately 50 per cent. more than 
from the same weight of coal. 
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A Variety of Operations in the 
“Saurer” Truck Factory 


By Rosert 
SYNOPSIS—Turning the groove in the radius rod in a 
drilling machine. The bar is piloted and the feed is au- 
tomatic. The method used for laying out the crankshaft 
to mark the center line, and the sequence of facing for 
the cylinders. The aligning gages and fixtures for the 
chassis and shifting mechanism to enable the motor 
unit, transmission and jack shaft to be placed inter- 
changeably. Testing the motors is first done by an elec- 
tric motor, after which the horsepower delwered is meas- 
ured by the prony-brake apparatus. 
3} 

The cutting simultaneously of four transmission gears 
at the International Motor Co., Saurer Branch, Plain- 
field, N. J., is shown in Fig. 1. The gears are located 


MAWSON 


to the faceplate of a Gisholt automatic. In this oper 
ation the hole is drilled, reamed and counterbored. The 
flange and hub are faced, the tools being carried in the 
turret of the machine. The flange is turned taper, and 
the grooves turned by tools carried in the cross-slide. 
One of the finished cones is shown at A. The time re- 
quired for machining is 1%4 hours. 
MACHINING THE Rapius Rop 

Fig. 4 shows the boring of the large hole in a radius 
rod. The forging is located by the screws A and the stop 
pin B in the fixture on a Baker Bros. drilling machin 
The boring bar which carries the flat two-point cutting 
tools is guided in the bushing C during the machining 
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Fie. 3. MACHINING THE CLUTCH CONEs 
on the arbor bushing A which is made a good sliding 
fit, an arbor is then placed through it. A collar B is 
placed on the opposite end of the arbor bushing and by 
screwing on the arbor nut with an open washer, against 
the collar B, the chrome-nickel gears are held rigid on 
the arbor. The four are cut on the Brown & 
Sharpe machine as shown in 314 hours. 

In Fig. 2 the machining of a differential driving shaft 


gears 


is illustrated as accomplished on a Lo-Swing lathe. For 
this operation three tools carried in the heads A are 


cutting at once (the machine is shown with four). These 
tools are set to finish the turning operations at the same 
time. 

The method of machining the clutch cones is shown in 
Fig. 3. The steel casting is held in chuck jaws fastened 
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operations. The forging is held down firmly with the 
straps D. 

The operation of turning the groove in the radius rod 
is represented in Fig. 5. After the hole has been bored as 
described in Fig. 1, the head A, Fig. 5, is lowered into 
position. The tool B is fed in the required depth by 
means of the starwheel C. The bar is piloted at the lower 
end in the fixture in the same manner as when boring 
the hole. The gage D is used for testing the shape of the 
groove being turned. 

The jig and method used for drilling and tapping the 
rod end of the radius rod are shown in Fig. 6. The rod 
is located by a plug which fits into the center hole bored 
in the previous operation. The upper end of the rod is 
brought against a stop pin and the nut and washer A 
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which fits in the center bore. A plug A is placed into 
the jig and the hole bored in the previous operation. 
The jig B is used for drilling, reaming and facing the 
holes in the ears. The bushings which guide the tools 
are carried in the swing cover C. The heads D are used 


hold the piece secure. In this operation the hole is 
drilled, counterbored, tapped and the end faced. The 
tap B is shown tapping the hole. 

Fig. % shows the jigs used for drilling the holes on 
the 6-ton radius rod. The piece is located on a plug 
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for the ears after the holes have been bored. The jig £ 
is used for drilling the locking bolt hole in the rod end, 
the piece being located on the plug F. The jig @ is 
used for drilling, boring and tapping the rod end in a 
manner similar to that described in Fig. 6. The piece is 
placed on the plug H and located by means of the screws 
I and held down by the strap J. The jigs are supplied 
with guide bushings for the various tools so that the 
operations may be finished complete before removing the 
piece from the jig. The time for these drilling and fac- 
ing operations is 24% hours. 


SoME DrILu JIGs 


The drill jig used for drilling the front-spring rear 
hanger is illustrated in Fig. 8. The casting is located on 
the finished surfaces A and B, screws similar to C hold- 
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LAYING-Out TABLE FOR THE CRANKSHAFT 
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ing it against these faces. The cover D is then swung 
down and the screw £ tightened down onto the piece. 
The cover is provided with two bushings F so that the 
jig will accommodate both left- and right-hand cast- 
ings. The fixed bushings F are made with slip bushings 
so that these holes may be drilled and reamed. The 
bushing @ is provided with a slip bushing so that the 
hole may be tapped. The time for drilling, reaming and 
tapping these holes is % hour. 

Fig. 9 shows the jig used for drilling the rivet holes 
in the fan center. The casting is located by the pin A 
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which fits the hole in the fan center. The piece is then 
fastened by the nut and washer on the pin. The jig B 
carrying the fan center is then revolved until the four 
arms come to the position C, when the rivet holes may be 
drilled. The knurled index pin D is placed into the jig 
and casting after the first hole is drilled, thus holding it 
A fan 
center is shown mounted complete with the four wings on 
the right of the jig. 

The aligning fixture used for the connecting-rods in 
the assembly department is seen in Fig. 10. The rod is 
placed with the wristpin hole on the pin A, and the 
crankpin end centered and held in the manner shown. 
The reamer bar is guided in the upright supports B and 
forced through the rod with the bar C. This fixture 
permits the production of connecting-rods with the pin 


securely during the drilling of the other holes. 


centers interchangeable in length. 
THE ALIGNING GAGES 


The fixture used for laying out the crankshaft posi- 
tions is shown in Fig. 11. The shaft is placed in the 
V-blocks A, one at each end, with the throw bearing 
resting on the blocks B. These blocks are made of the 
correct height so that the center line of the throw bear- 
ings will be on the same center line as the end bear- 
ings. When the crank is in this position, a line and the 
sequence of the cylinders are marked on the flywheel face. 
The shaft is then revolved 180 deg., and with the throw 
bearing resting on the block on the far side of the fixture 
and the sequence of the cylinders are 


another line 


en ~ 
, AN 


24 ig 
\ 
1 
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Moror-TestiInc DEPARTMENT 


marked. This method insures accuracy in the marking 
as the positions are obtained from ground surfaces on the 
shaft. 

Fig. 12 represents the aligning fixture used for the mo- 
tor and transmission in the chassis. The bar A is placed 
through the starting crank hole in the front cross-bar 
and the fixtures B are placed on the frame. These fix- 
tures locate the bar A central with the side members. 
The jig C is placed on the bar and holes are spotted 
through for the supporting arms of the motor unit. The 
bushings D are placed on the bar and locate the trans- 
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Fig. 13. ALIGNING FIXTURE FOR THE CONTROL 
nission case # centrally. A gage F determines the po- ae oe 


sition of the transmission longitudinally on the frame. 
A bar G, with a locating bushing, is used to locate the 
jack-shaft supports, the bushing fitting into the cross- 
shaft hole in the transmission case. 

Fig. 13 shows the aligning fixtures used for the con- 
trol mechanism. The gages A are placed against the 





second cross-bar and determine the position of the cross 
shaft in the transmission. ‘The bar B is fitted with the 











collars C, which fit into the thrust-bearing surfaces. This 
fixture insures the alignment and position of the gear- Fic. 14. Moror-AssemBLy DEPARTMENT 
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Kia. 12. ALIGNING FIXTURE FOR THE CHASSIS 
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shifting bars, one of them being shown in the case at D. 

Fig. 14 is a view of the motor assembling department. 
Here may be seen motors in various stages of assembly. 
It will be noticed that gages are used in this work as in 
the other operations to insure interchangeability and ac- 
curacy. The bearings are carefully line reamed and 
scraped to fit the various shafts. 

THe Testing DEPARTMENT 

A view of the motor-testing department is reproduced 
in Fig. 15. When the motors have been assembled they 
are brought into the testing department and given a 
running test by means of the motor A. This machine 
is a shunt-wound General Electric motor, 5-hp., running 
at 1100 r.p.m. After the motor has been run a sufficient 
time to insure the bearings being free, it is connected 
to the prony brake B, when a test is obtained as to its 
efficiency. When the inspector is satisfied that the motor 
will deliver the required power, it is transferred to the 
chassis department to be placed into one of the cars. . The 
testing department is a well built annex to the main 
building. The waste water from the motors under test 
and the prony brake is conducted through the square 
openings in the floor to the drains, leaving the testing 
department in a clean condition. 


~ 


Recent Advances in Russia 

The average observer considering modern conditions, 
striving to foretell whither the eyes of the world will turn 
in the future and rapidly reviewing the situation is apt 
to look upon Russia, the largest country in Europe as 
regards area and population, as a sleeping giant and 
to pass her by when making his calculations with the 
curt phrase, “When she wakes things will happen.” 

The giant is stretching, is, in fact, awakening, and 
some interesting and astonishing figures may be found in 
“Le Moniteur Industriel” in regard to the progress of 
the country in periods of 10 years from 1898 to 1908 
and from 1902 to 1912. 

In the ten years, from 1898-1908, her population has 
increased from 130,000,000 to 171,000,000; this is an 
increase of about 20 per cent., and these figures may be 
compared with those of Germany, the next most prolific 
nation in which the increase is 16.7 per cent., while in 
France it is down to 2.1 per cent. In 12 years at this 
rate of increase, Russia will have a population of 215 
millions of people, more than the populations of England, 
France and Germany combined. 

Not only has her population increased, but also, a point 
of the utmost importance, her productivity has inereased 
in proportion; taking the years of 1902 to 1912, her ex- 
ports of wheat rose from $70,000,000 to $139,000,000, 
an increase of 98 per cent. This agricultural advance 
has been aided by the state, which has instituted techni- 
cal schools in many places through the country and these 
already have some 10,000 pupils; agricultural banks have 
also been established in many districts to care for the needs 
of the farmers; of these latter there are about 17,000. 

Industry has not kept pace with the development of ag 
riculture, though it is estimated, roughly, that there 
has been a 50 per cent. increase in the number of fac- 
tories in Russia during the last 10 years. Russia has 
enormous coal fields, especially in Poland and in the 
south of Russia and in the past decade the production of 


coal has risen from 15 million to 27 million tons. 
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Through the Inspector’s 
Gage 








The new ideals of management-engineering may be 
summed up in _ three Take nothing for 
granted ; see that every effort is adapted to its purpose ; 
cultivate habit. 


sentences: 


% * * 


Criticism is one of the necessities of and 
though the engineer perhaps thinks he gets an unfair 
share of it, yet it is an essential to the continued wellbe- 


ing of his profession, 


pre Tess 


* * ok 


[t is surprising how one forms unfavorable impres- 
sions of men one has never seen, simply from the uncom- 
ylimentary remarks of traveling men who think they 
have been abused by those fellows. 

* ok 

Before condemning a file it is as well to consider the 
ability of the man using it. In filing shafts hold the 
tool at an angle of 15 deg. and the best results will be 
obtained. 

o*K * o* 


New tools are simply the logical outcome of the old. 


In past years some kinks and difficulties have been 
straightened out and we now, in the machine-building 


field, reap what our forefathers sowed. 

In the use of sapphire tools the most important factor 
to be considered is their shape; the clearance, if maxi 
mum service is to be expected, must be curved, not angu- 
lar, and should be very small in amount. 

* oa * 

That wrought iron can stand a hot, humid climate is 
shown by columns and doors still found in good preserva- 
tion in ruined cities in India. In Delhi stands a 
wrought-iron column which was placed there nearly 1300 
years ago and today shows practically no signs of dé 
terioration. 

a « * 

There are other ways of increasing the speed of cutting 
than by improvement in the steel of the cutting tools. Ex 
periment has shown that the proper use of coolants and 
modifications in the shape of the cutting tool will fa- 
vorably affect the cutting speed 


* * * 


To learn a trade in a machine shop a boy must spend 
three or four years as an apprentice and then more years 
as a journeyman, before he comes into his own. Only 
grinding under 
healthy, and 


two years need be spent in learning 


modern conditions the 
the pay for a proficient operator is excellent. 


work is safe and 


* “ * 
The analysis of the operations on a piece of work into 
their elements almost always reveals the fact that many of 
the conditions surrounding and accompanying the carry 
ing on the work are defective; improper tools are used, 
machines need perfecting, working conditions are bad. 
The knowledge so obtained leads frequently to construc- 
tive improvement of a high order, to the invention of 
both superior methods and machines. 
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Substitutable Design--A Discussion 


SYNOPSIS—Several contributors discuss this subject 

from numerous points of view. The human element in 

design, the survival of the fittest in design, the advantage 

of forecasting designs, substitutable design, as applied to 

standardization and the producing of commercial machine 

details are all brought out in an interesting fashion. 
* 

{The discussion of Rudolph Hanauw’s article on page 
363, has been so generous in amount and so interesting in 
the viewpoints taken, that it has been knit together into 
this major article—Ep1Tor. | 


Tue SurvivaL or THE Frrrest IN DEsIGN 

Mr. Hanauw’s article on “Substitutable Design,” on 
page 363, has interested me very much, as I believe that 
he is trying to do something which I have wished to see 
done for a good many years. 

I am especially interested in the matter 
relates to the standardization of such machine elements 
as do not readily lend themselves to calculation for 
strength, stiffness, wear, and the like. 

As a teacher I have encountered much difficulty in 
presenting these matters to my students. They usually 
try to base all of their design work on , formulas..and 
textbook theories, and where these fail them they are all 
at sea. 

Often the proportions commonly used and recognized 
as correct by the practical designer are the result of a long 
process of evolution, into which many obscure factors 
have entered. ‘To one who is not intimately acquainted 
with the history of this process in any particular case, 
the final result may appear to be irrational. But to any- 
one in possession of the necessary data, a careful analy- 
sis will generally show that there are good reasons for 
most of the proportions which have shown a tendency 
to become fixed. 

It must be admitted, on the other hand, that certain 
features of some machine parts have often persisted long 
after the cause which originally determined them has 
disappeared—something like the vermiform appendix 
in man. 

On the whole, however, I believe that the law of the 
survival of the fittest applies quite as rigorously in ma- 
chine design as it does in animate nature, and that the 
fact that a particular set of proportions has survived in 
competition with others that have been tried and aban- 
doned is pretty good evidence that they are substantially 
correct. 

The experienced designer will instinctively select these 
proportions, or something near them, without, perhaps, 
being able to give any better reason for so doing than 
that “they look right.” 

A set of standardized designs would stand in the place 
of experience for the beginner, and would even be useful 
to the old hand in making his work more consistent. 

[ do not wish to be understood as advocating rule-of- 
thumb methods in machine design, for I thoroughly be- 
lieve in the use of all the theory one has at his command. 
But to object to the use of ready-made units from a fear 
that it will reduce all design to a purely mechanical and 
unintellectual process would be as logical as to object 
to the use of the slide rule for the same reason. 


insofar as it 


There is, of course, the danger that this plan might 
tend to beget a blind and slavish adherence to precedent, 
a thing to be especially guarded against in times like the 
present when the changes in materials and shop methods 
are resulting in such rapid and radical changes in our 
design practice. 

But with all this in mind, I cannot but think that Mr. 
Hanau’s plan, if carried out in logical and consistent 
manner, would result in a great improvement in our 
present practice, especially in the matter of economy 
of time and money. 

An all-important requirement in devising a compre- 
hensive set of standards must be that it be done by some 
person or persons of wide experience and good judgment. 

The conditions on which the standards are based 
should be fully stated so that the user could determine 
for himself whether or not they would apply to the work 
in hand. 

Personally, I should be pleased to see further contribu- 
tions from Mr. Hanau on this subject, and believe that 
with the comments and criticisms of your readers they 
would form a valuable addition to the literature of ma- 
chine design. 

JoHN B. PEDDLE, 
Professor of Machine Design. 
Rose Polytechnic Institute, Terre Haute, Ind. 


THe Human ELEMENT IN SUBSTITUTABLE DESIGN 


A number of years ago I was talking with a gentle- 
man in Philadelphia who had become wealthy through the 
manufacture of pipe-fittings and plumbing goods and I 
asked frankly “What system did you use to make so much 
money?” ‘The successful manufacturer answered prompt- 
ly “I have always made it a point to manufacture de- 
signs that people wanted; some of these shapes are in- 
correct and personally I do not like them but with me it 
is not a question of what I want, it is what my customers 
want.” 

Mr. Hanau’s ideas on interchangeable parts are splendid 
and every mechanical engineer would like to see them put 
into effect, but just here the sticking point comes in; the 
manufacturer cannot afford to make these parts until 
there is a demand and it is a difficult matter, actually, to 
get the consumers together on any standard article. For ex- 
ample, a large machine shop in the West recently ordered 
a quantity of “round-head capscrews”; when they came, 
they were “flat fillister-head capscrews.” For every cata- 
log that the machine shop could take down showing the 
article wanted and the legend “‘round-head” the hardware 
man could produce another maker’s catalog with a dif- 
ferent kind of screw called “round-head.” If we cannot 
get together on such a simple matter as the nomenclature 
of screw-heads, we stand little chance of getting people 
to adopt more complicated standard parts. To continue 
the illustration of screws; we used to have all kinds of 
machine screws and everyone heartily wished for sub- 
stitutable design so that screws could be purchased com- 
mercially that could be relied upon to be interchangeable 
with all other machine-screws. So great was the de- 
mand for substitutable design that the question was taken 
up by the American Society of Mechanical Engineers at 
the Boston meeting in 1902 and after five years of hard 
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work the committee succeeded in establishing our present 
system, reporting it to the Society at the Indianapolis 
meeting (May, 1907). The conditions to be met in such 
a reform may be well explained by quoting the remarks of 


J. M. Carpenter* ; 


“57—I am here also as the representative of various manu- 
facturers of taps and dies whose combined production is more 
than 90 per cent. of the taps and dies produced in this country. 

“58—Our company has been putting machine taps on the 
market for 35 years and ours was the first company to do this 
commercially; hence I have gone through all the tribulations, 
vexations and troubles arising in every way with the growth 
of this business and as a result of that experience, I am, to 
an extent, in a position to judge what this means to the tap 
and die manufacturers, as well as what it means to the screw 
manufacturers. As the representative of these tap and die 
makers for the past year and a half, I have been in close 
touch with the work of your Committee and I am free to say 
that from the knowledge and experience I have gained dur- 
ing that time with the action of your Committee I am fully 
satisfied that when we take into consideration what has gone 
before; the condition of the market, the fact that there are 
hundreds of millions of machine screws consumed every year 
in this country, and that the question of a standard or no 
standard has raised tremendous interest in the subject among 
those concerned, relief is certainly desirable. As this sub- 
ject has been before this Society for five years, people who 
are concerned are beginning to think that if some action is 
not taken very soon, there will be no hope of accomplishing 
anything whatever in this direction. Our company has de- 
ferred making special standards of its own for over a year, 
as some of the large consumers of screws have done, but 
we shall have to make such standards in the near future 
unless one is adopted for the United States, and so indorsed 
that we can rely upon it. 

“59—We have asked the other manufacturers to wait, to 
hold off, saying we believed something would be done. Now 
if this thing is not brought to a conclusion and if each of the 
large companies goes on and makes its own separate stand- 
ard, it will only add confusion to the already chaotic condi- 
tion he ar it seems to me has lasted about long enough. 

0—I most earnestly hope that this report of this Com- 
e.. which I believe to be the best that can be had for the 
practical solution of this problem, all things being considered, 
and which ie thoroughly satisfactory to the tap and die mak- 
ers, will be accepted. speak as their representative and I 
believe I can also speak as the representative of most of the 
screw makers.” 


While it is difficult for the manufacturer of machine 
parts to use “standards” the same conditions do not ob- 
tain in the private shop. There, the different depart- 
ments are collectively a unit under the control of one 
head and a system of substitutable design is not only 
possible but actually has been in use for a great many 
years. As an instance, some 16 years ago, I had the 
privilege of studying the system used at the Schenectad\ 
Locomotive Works and I found the system of substitutable 
used there to be extremely efficient and as the 
parts grew larger for strength, the details advanced in 
size with the greatest of nicety. On the other hand there 
are unquestionably a great many shops where proper at- 
tention is not paid to such things and the practice of 
building one part without considering what will be built 
next year or the year after leads to very ragged curves 
when several years’ work is plotted. 


_* 


design 


An ILLUSTRATION 


An instance of good and bad design with which every- 
one is familiar may be shown in a comparison of the 
Birmingham Wire Gage and the American Wire Gage. 
as shown. The Birmingham Gage represents the sizes of 
the dies through which the wire was drawn and as will 
be seen by the illustration the substitutable design used 
by the Birmingham people for their dies was imperfect be- 
cause it did not increase according to any regular law. 
On the other hand, J. R. Brown, in 1857, used a most 
excellent substitutable design in devising the American 
Wire Gage, as will be seen by the curve in the illustra- 
tion. In short, he looked ahead and put thought into his 
system as a unit, while the originators of the Birming- 
ham gage probably made each size as it was needed at 


*Page 117, paragraph 57, Volume 29, “Transactions” of the 
American Society of Mechanical Engineers. 
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different times and when the sizes were finally collected 
into a table they were not consistent. 

Some years ago I was called upon to design a wrench. 
I thought it would be nice to make a substitutable de- 
sign and so I took great pains to have the wrench as 
light as possible and yet strong. The handles looked ex- 
tremely delicate in comparison to purchased wrenches, yet 
actual tests proved them much stronger than the jaws. A 
table was made up for all sizes of nuts and a few wrenches 
were made and put into the hands of machinists to try. 
The wrenches were a success from the start and every- 
one who used them was enthusiastic in their favor. There 
was only one man who voted against them and that was 
the purchasing agent, and his argument was that he 
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could purchase a whole set of wrenches for the money 
needed to make one in our shop. It was needless to say 
that the human element won out and the shop has used 
“boughten” wrenches ever since* 

From the above experience it would seem that: 

1. We can all improve our methods to a certain ex- 
tent by giving thought to substitutable design. 

2. The human element is so powerful that we can- 
not afford entirely to build to suit ourselves. 

GrorGE F. SuMMERs. 
Mechanical Engineer. 

Davenport, Lowa. 


SUBSTITUTABLE DESIGN AS APPLIED TO STANDARDIZATION 


The article by Rudolph L. Hanau brings up a subject 
which is worthy of careful consideration when planning 
the manufacture of a line of machines. There are many 
reasons why uniformity should be observed not only in the 
product of a given company, but in certain features of 
machines made by different manufacturers. Among these 
are the holding means for tools and work, such as the 
taper holes in spindles, the size of T-slots, and the like. 

Another reason for uniformity is to secure consistent 
design, such as in the matter of handwheels, levers, 
cranks, and the like, where there is not only economy in 
manufacturing in larger quantities and carrying in stock, 


*The question of wrench design made an interesting study 
and was reported in Vol. 26, p. 1664. 
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but also the bringing about of uniformity of design where 
there is no reason for variation. 

Naturally, small parts of machines, such as screws, 
studs, nuts, washers, springs, and all similar pieces, would 
come under the heading where manufacturing in large 
quantities and carrying in stock is economical. 

Such a system can also be carried beyond detailed 
parts, and be applied to a group of parts, such as the 
feed or reversing mechanism of a miller, where the same 
mechanism can be adapted to either universal or plain 
machines, one size being available for a number of dif- 
ferent styles of machines, 

Such groups as have just been referred to form not 
only stock units, but can themselves be made up of a 
number of stock parts carried individually in stock. 

It would be of great additional help if parts furnished 
by the trade for machines, such as, for example, motors, 
could be made so that they would be uniform as to the 
method of attaching to machines, thus avoiding the great 
variety of brackets now required to.attach the various 
makes of motors. 

The standardizing of screws by the general adoption of 
the American Society of Mechanical Engineers’ stand- 
ard for small sizes, would further bring about uniform- 
ity and make it easier for the customer to replace parts. 

“This whole system of standardizing parts is of great 
value in repairs, where, if parts are so standardized, it is 
possible to carry them in stock so that they may be sup- 
plied without delay to customers who are in need of such 
repair parts. 

While I believe that standardization should not be 
carried to the point of checking improvements and that 
individuality in design on which advancement depends, 
[ do believe that much can be done along the line of 
standardizing design, which would in no way check such 
progress, but would be of material help to both manu- 
facturer and user. 

LuTHer D. BURLINGAME. 
Chief Draftsman, Brown & Sharpe Mfg. Co. 
Providence, R. I. 


ForECASTING Designs Has Merit ror Drawrne Room 
AND SHop ALIKE 


The article by Mr. Hanau, entitled “A System of Sub- 
stitutable Design,” serves to call attention again to the 
fact that the drafting room has been remarkably slow in 
responding to the new idea im modern systems of produc- 
tion. Summed up in a word the thing most needed in 
the designing office is standardization, and by this is 
meant not only uniformity in the methods and language 
of designing but also uniformity in the things designed. 
Mr. Hanau has admirably pointed out a new field where 
this need for uniformity in the things designed is appar- 
ent and has indicated a method by which results may be 
obtained. 

Probably the first lesson the cub draftsman gets when 
he is finally allowed to try his hand at designing is not 
to use special sizes when stock sizes will serve as well, 
und it is this same fundamental idea which Mr. Hanau 
s urging, applied to machine parts which heretofore have 
not been considered as being capable of being standard- 

ed to stock sizes. 

It is obvious that in any designing office where much 
work is done in designing the same machine element to 
fit varying sizes of machines, some such system as recom- 


MACHINIST 


Vol. 40, No. 14 


mended by Mr. Hanau must be developed; and some 
time the experience thus acquired will appear in some 
form whereby future designing may be done either by 
direct comparison with this chart if indeed the experience 
be tabulated in this form—or by interpolation from it. 
It is thus that much designing is done today. Indeed 
it would be a poor drafting-room organization which did 
not, by virtue of its own experience, discover the most 
suitable proportions for the machine elements used again 
and again, and express these proportions in terms of cer- 
tain known or required dimensions. Thus in designing 
collars the thickness should be taken as a proportion of 
the diameter of the hole. 

But why not then—as has been suggested—carry out 
this process of designing the other way about? Why not 
forecast designs—as it were—in place of merely record- 
ing experience? In all machine elements certain factors 
are present as a function upon which their design must 
be based ; knowing these requirements then, it would seem 
quite feasible to reduce all design of such machine ele- 
ments to a process of simple substitution from predeter- 
mined data, which are recorded either in the form of a 
chart, a tabulated drawing, or a formula. This method 
las been quite commonly used in other work, and Mr. 
Hanau has done well to point out that there are no espe- 
cial difficulties in the way of using it for all machine ele- 
ments. 

The advantages of such a system of design are more 
or less obvious. Primarily it eliminates a vast amount 
of routine work from the designer’s task. He can turn 
over practically all of the clerical work of designing to a 
detailer and by virtue of his standards he is assured of 
a result from which the problem of proportioning has 
been eliminated. And the detailer himself can turn out 
a greater amount of work with the standard data before 
him and can get better designs, better proportions, and 
As such a system becomes estab- 





more uniform results. 
lished the work of detailing naturally grows less and 
less, since standardized machine elements may be called 
for on the drawings by stock numbers quite in the same 
fashion as bolts and nuts are called for. 

From the standpoint of the shop as well as from 
that of the drafting room, such a system has merit, and 
the advantages to be derived from obviously reduced costs 
and increased production are not undeserving of men- 
tion. It may be felt by some that such a system of de- 
sign: tends toward eliminating the personality of the de- 
signer from his task and toward producing what have so 
aptly been called “canned designs,” but so far as only 
the elements of machines are concerned, the personality 
of some designers may well be eliminated and uniformity 
is desirable. There are always so many important prob- 
lems connected with machine designing other than mere 
proportioning of machine elements that any system by 
which such work can be successfully assigned to a de- 
tailer should be welcome. And the advantage of the uni- 
formity and the good proportions thus assured by having 
the dimensions set by empirical laws is a vital point. 

F. G. Hieser. 

University of Iowa, lowa City, Lowa. 

e 

People accustomed to the pressures required to ventilate 
water and different vapors in pipes are astonished at the low 
pressure required to handle illuminating gas. In Syracuse, 
N. Y., a city with 170 miles of gas mains of from 2 to 20 in. 
diameter, the pressures varies from 1% to 3% in. of water, or, 


say 1/o to %& Ib. per sq.in. 








April 2, 1914 AMERICAN 


MACHINIST 601 


Letters from Practical Men 





Value of Specialization in the 
Toolroom 


Several years ago I had occasion to use a small taper 
reamer, such as is shown in the illustration. The factory 
in which the work was done was operated on the premium 
system and there were only 36 pieces to be machined to 
the taper indicated, so that it was necessary to make up a 
reamer at as small a cost as possible. The question of 
the probable labor cost was brought up before the reamer 
was put out in the shop, and there seemed to be a great 
variation in the estimates of the time required to make 
up the tool complete ready for hardening. 

In the illustration it will be noted that the reamer is 
long and slender and it was, therefore, anticipated that 
some care would be necessary in machining it on account 
of the springing away of the metal from the cutting 
tools, especially during the milling of the flutes. The 
estimator, therefore, figured that about five or six hours 
would be required for the work. The opinion of the head 
toolmaker was asked, and he thought that about 10 hr. 
would be required. This appeared excessive, so the as- 
sistant toolmaker was questioned, and he seemed to think 


that particular kind of work, and the fact that he knew 
by long experience just what tools he needed and where 
to put his hands on them in the toolroom. Experience 
also taught him just about how to set the index head in 
order to produce an even land on the flutes. This job 
is a remarkably good example of specialization in the 
toolroom, and serves to show its value even when applied 
to single-piece work. 
ALBer? A. Down. 
Bridgeport, Conn. 


* 


Shall the Shop Provide Stools? 


Shall the machine operator be allowed to sit or be com- 
pelled to stand while at work? One would think that in 
this day there could be no difference of opinion on the 
subject, but I was surprised recently to learn how shop 
executives of my acquaintance regarded this phase of shop 
practice. The two extremes were quite forcibly brought to 
my attention, the negative side being taken by a “new 
broom” who upon taking charge of his department, issued 
a flat-footed command abolishing al! stools. The literal 
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that 12 hr. labor would be about right. Now there was 
another man who specialized on small tools, such as ream- 
ers, counterbores, milling cutters, and his opinion was 
also asked. He said: “Oh, three or four hours, I guess 
would be enough.” As there seemed so great a difference 
of opinion in regard to the matter, it was again referred 
to the head toolmaker, who was emphatic in saying “can’t 
be done.” The specialist said: “Give me $2 for the job 
and I can make money on it.” This amount was accord- 
ingly allowed for the work. 

The workman received a piece of stock cut off slightly 
oversize at 7 a.m. and handed the finished reamer, still 
warm from the machining operations, to me at 10:30, 
after 314 hr. labor. It was complete, turned straight and 
taper, grooved to break the chip, with the flutes milled 
and teeth backed-off ready for hardening. 

I took the reamer over to the head toolmaker and asked 
him if he considered it a good job. He looked it over 
carefully and said, “Yes, first-class.” Then I told him 
the length of time required for the work. At first he was 
skeptical, but after the workman had been called up and 
had corroborated the information, he was induced to be- 
lieve it. 

As a matter of fact, the remarkable time made on this 
job was entirely due to the workman’s familiarity with 


obedience of this order created discontent and dislike and 
placed this man under an unnecessary handicap in win- 
ning the respect and hearty codperation of his men. 

The exact reverse of this view was observed on a recent 
trip through an automobile factory employing about 3000 
men. In this large and eminently successful concern, the 
tool and pattern departments were engaged in producing 
what seemed a sufficient number of stools to provide one 
for every man in the factory, and this is a shop which 
compels its men to leave the work rooms at noon and eat 
their lunch in the special rest rooms, where tables and 
other chairs are provided. 

Since the prime object of a machine shop is to make 
money, in a broad general way, we may say that no ques- 
tion not having a bearing upon this object has a right to 
consideration. Everything entering into and contained 
within the confines of the factory must answer, in the 
affirmative, the universal business question, “Does it 
pay?” Everything that the shop contains is a tool, just 
as the shop itself is, and no article that has not a real, or 
potential use value, has any right to be there. 

This leads us naturally to the answer of the question 
that heads this discussion. Any kind of work which can 
be performed with greater speed, accuracy, or convenience 
by the workman sitting down should be done that way. 
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Even the purely selfish reason of lessening the bodily 
workman to produce more 


fatigue, thereby enabling the 
tired is an excellent argu- 


without the thought of being 
ment for both sides. 

The average man wants to do all that he can and be 
comfortable while doing it. And he can do more, un- 
consciously and naturally, if the physical conditions and 
necessities for bodily comfort are supplied him. All the 
so called “welfare” work of the larger factories has this 
end in view, although sometimes it is kept in the back- 
ground. 

To those who may regard this discussion as being more 
serious than the subject justifies, I can only say that 
there are few mechanics who have served in the ranks 
who cannot recall aggravated instances of discontent and 
dissatisfaction occasioned by the arbitrary removal of 
shop chairs. 

If the character of the work justifies a chair, then by all 
means let it be a good chair. Let it be regarded as part 
of the shop equipment and do not allow or make neces- 
sary, the conglomeration of home-made junk one so often 
sees. 


The illustration shows the right and the wrong way 





SATISFACTORY SHOP 


EXAMPLES OF IMPOSSIBLE AND 
STOOLS 


together, the “Mission furniture” shown being horrible 
examples of what ought not to be. On the score of ex 
pense, the history of the smal! stool on the right can re- 
fute all argument. This stool cost, when new, $1.50 and 
has been in constant use for over eight years, making the 
annual cost less than 20c. Metal chairs that are almost 
indestructible, can be bought at prices that are surprising- 
ly low. These chairs can be had in different heights or 
made adjustable and with or without backs and present 
a uniform and workman-like appearance. In our con- 
sideration of shop problems let us not overlook the so 
called little things, and when we submit them to the 
acid test of “Does it pay?” let us remember that snap 
judgment is usually expensive, especially so when it af- 
fects the bodily comfort and convenience of the man at 
work. 
PauL CAMPBELL. 
Cleveland, Ohio. 


x 


Graduations on Crane Rails 
The cranes referred to are of the type operated from 
the floor by ropes. 


~ipulating to get the piece central. 


Now when a man wants to place a 
piece of work on his machine, it takes quite a bit of man- 
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If the beams under- 
neath the rails which the crane runs on were stenciled 
off with figures, every foot, with a straight line between 
for the 6-in. mark, the same being done on the carriage of 
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GRADUATED CRANE RAILs 


the crane for the cross-movement, every person using the 
crane would know exactly where to stop the crane and 
place the carriage central with the center of his machine. 
A pointer or hand is fastened to the carriage, and an- 
other to the crane proper. After a person has the crane 
in the right position the first time, it is easy enough to 
remember the reading of the hands in relation to the fig- 
ures so as to place it there again. 
STANLEY W. SULLIVAN. 
Erie, Penn. 


Adjustable Miller Arbor 
Collars 


The accompanying sketch shows a form of adjustable 
collar used on miller arbors when it is desired to space 
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ADJUSTABLE COLLARS FOR MILLING CUTTERS 
cutters a definite distance apart, or to make adjustment 
after the cutters have been ground to sharpen. 

Further description appears unnecessary, as the sketch 
is self-explanatory. 
C. F. Scrrpner. 
Hartford, Conn. 
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Making One Hundred Keyseat- 
ing Tools 


A tool for cutting keyways in gears for automobiles is 
shown in Fig. 1. It is used in a keyseating machine and 
is of a type familiar to many mechanics. The job for 
which these tools were intended necessitated some refine- 
ments not usually necessary in tools of this class, for 
the bottoms of the slots that the tool produces form a 
bearing for the gears to slide on. 

Having taken an order for 100 of these at a 
price, to be made out of high-speed steel, it was necessary 
to plan the work so that no time would be wasted and 


fixed 


Plane to 0. 389"x 2 

Cut 3 long 

Lay out hole central both ways 

Drill Hole-Use small drill to start 

Saw into hole from each side at 13 Deg. angle 
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same surface that they bear on when in use and they 
are clamped sideways by the headless screws in the loose 
piece L. The slip collar C was used to locate the pieces 
in the fixture before clamping and was bored out so 
that when the tools were forced out against the surface 
OO, the distance over the two was great enough to per- 
mit grinding to 34% in., the desired dimension. This 
was measured with a 4-in. micrometer. The hole in the 
middle of the loose piece was made to permit a screw- 


driver to be shoved between the tools, forcing them 
against the collar. 
G. W. Roway. 
Cleveland, Ohio. 
% 


Lamp Holder for Brown 
@ Sharpe Surface 





Mill surfaces A and B using special cutter with angle on side 
Mill recesses R and R. 











Mill convex surface, 2b Deg. i Radius 

File and stamp 

Harden 

Sandblast 

Grind to 0.377" . ? : 
Reduce shank to 0.375, taking 0.001 off each side 
Grind surface A square with sides 

Grind corvex surface using special fixture ” Re 
Grind clearance on sides of cutting edge 0.377 to 0.373 
using special fixture 


s - FIG.1. DETAIL OF OPERATION SCHEDULE 
, ~— OF KEYSEAT CUTTER 
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Grinder 
The spindle speed of the B. & SBS. 
No. 2 machine is about 2700 r.p.m. 
A considerable current of air is_ set 
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FIG.2. GRINDING MANDREL FOR THE 
KEYSEATING TOOLS 


MAKING OnE HunpreED KEYSEATING TOOLS 


no vital points overlooked. To accomplish this, a list of 
operations was made out and attached to the drawing. 
This is given on Fig. 1 and is a method that aids ma- 
terially in preventing mistakes, saves the asking and 
answering of many questions and avoids delays caused 
by a foreman’s attention being required at several places 
at once. 

To begin with the customer had furnished « blueprint 
giving dimensions and specifications so plainly that no 
question could arise as to what was required. This is 
a point often overlooked by people ordering or soliciting 
quotations on tools. 

The list of operations and details explains how the 
tools were made. The fixture shown in Fig. 2 was made 
to hold the tools while grinding the convex surface. 
It consists of a mandrel M, slip collar ( and loose piece 
L. The mandrel M is slotted at S,and holds two tools 
at once. The setscrews TT force the tools against the 








Lamp Howper AprLiep TO A 
(FRINDER 


up, causing the drop lights, as they are commonly hung, 
to swing to and fro. This is not a serious matter, but 
on some kinds of work, which needs to be gaged, and in- 
spected for finish, a fixed light is desirable. 

The simple arrangement shown in the illustration was 
put into use on all the surface grinders in one plant 
and was much appreciated by the operators, their eves 
not being nearly so tired as they were before its adop- 
tion. 

A. JENNER. 

Middletown, Conn. 


Methods of Crossing a Belt 


On installing a miller in an experimental room in our 
shop, we had considerable trouble with a crossed belt. 
This opened our eyes to the fact that, though the crossing 
of belts is an old chestnut, but few mechanics are aware 
of the methods of crossing belts that are correct under 
certain conditions. 

In this particular case the belt was crossed as generally 
done in most shops by one twist as shown in Fig. 1, the 
driving pulley A running in the direction of the arrow. 
The result of this method of crossing in our case was 
that the belt continually crowded off the driven pulley 
when the machine was started. 
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After several trys the belt man was called but could 
not diagnose the trouble, though he tried to remedy it by 
recrossing the belt with the reverse twist as shown in 
Fig. 3. The result was that the belt crowded off the 


FIG.2 
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Four Metruops or Crossine A BELT 


pulley on the opposite side. A debate then started on the 
question and pros and cons advanced; it was suggested 
that shafts were not in line and the like. The master 
mechanic was called in but could advance no theory, 
arguing that there were but two ways of crossing a belt. 

Now if any one watches a belt crossed as this one was, 
he will notice that there is a tendency for the driving 
side of the belt to flatten out and push the slack side of the 
belt to one side, crowding it off the pulley. Conditions 
are better in some cases than in ours, due to wider pulleys 
than belt and a longer distance between pulleys. After 
watching the belt for a time the suggestion was offered to 
cross the belt by bringing it back to back as shown in 
Fig. 2. This was done and found to remedy the con- 
ditions. This brought to light the fact that there are 
four ways of crossing a belt. Fig. 4 illustrates the 
opposite method to Fig. 3. This method of crossing 
also prevents the dressed sides of the belts from being in 
contact with each other. 

K. P. ALBRIDGE. 
Providence. R. I. 


Protective Hood for Hand 
Wheel Dresser 


Emery wheel hand-dressers used on bench and floor 
grinders should be furnished with a hood of some sort 







Hoop ror HAND WHEEL DRESSER 


to protect the eyes from flying particles of loosened 
grit. To those who wear glasses the grit is a source of 
much annoyance by reason of the lenses becoming 
scratched and pitted from the dislodged grains of abra- 
sive. The customary goggles provided for the purpose are 


MACHINIST 


Vol. 40, No. 14 


generally missing when needed, or become too dirty to 
wear. A protective hood which I have used to the best 
advantage is here illustrated. It can be made of tin or 
sheet steel and adapted to almost any style of hand- 
dresser on the market. 
Rosert J. SPENCE. 
Worcester, Mass. 
% 


A Planer Dog 


The illustration shows a planer dog that has been found 
handy for holding a large variety of work. The members 
K wenerecses -—a— 5” - -- Ses -—> 


















































A PLANER DoG 


A, B and C are made of tool steel and hardened and D 


is made of cast iron. 
A. W. MASSECAR. 


Buffalo, N. Y. 
co 
A Wire Straightener 
A cheap and efficient wire straightener may be made 
from a piece of 44-in. brass tubing, about 9 in. long, 
bent as shown in Fig. 1; if the wire to be straightened 





is long enough, the straightener may be held in a lathe 
chuck, as shown in Fig. 2. The wire is passed through 
the spindle and the lathe started. The end A of the wire 
is gripped with a pair of pliers, pulled through and cut 
off in suitable lengths. 

Grorce W. JAGER. 


Newark, N. J. 
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Discussion of Previous Question 





A High-Speed Cutting Tool able-speed motor; the material, 3 in. diameter, 35- to 


on Lathe Work 50-point carbon, nickel alloy steel, had been rough turned 
previous to the test. 


I have read the interesting article by Mr. De Leeuw, In reducing the speed of work for round-nose lathe 
on page 141, relative to a high-speed cutting tool for tools, the feed has been raised to bring the inches of 
lathe work, also the editorial referring to this tool. stock removed per minute to the same. 

After going over the article carefully, we have tried out Table 2 gives the power load for Hunt Spiller cast iron 
a disk cutter of this class, having in mind its adoption for and double-refined wrought iron: 
turret-lathe work. This we have abandoned for the A comparison of the power ratios shows considerable 
present, owing to the power consumed by the tool and variation for the different materials. 
its not being suited for cuts in excess of 5 in. deep. The feeds in these tests were carried as high as the ca- 

The cutting action, being that of a shear, puts a heavy pacity of the motor and lathe would permit, there being 

Hp. per 
Cu.In. of Cu.In. of 
4 : Machine Metal Re- Metal Re- 
Speed Ft, Feed per Depth of Length of Total Load Load Cut Load Cut Load moved per moved per Condition 
per Min. Revolution Cut, In. Cut, In Amperes Amperes Amperes Hp Min. Min of Tools 
Disk cutting tool high-( 440 0.0125 0.0625 12 15 7 74 1.875 4.03 0.47 Cool 
speed steel, 3}-in.diam-|} 440 0.0166 0.0625 12 19 74 11} 2.875 5.21 0.55 Cool 
eter 6 deg. clearance, 18} 440 0.0222 0.0625 12 26 7 19 4.75 7.28 0.65 Warm 
deg. rake | 440 0.025 0.0625 12 26 6 20 5 8.06 0.62 Warm 
oS) Gamem, 15 Se, } 440 0.0166 0.0625 12 21 7 14 3.5 5.21 0.67 Warm 
So oe) 0.0166 0.0625 12 19 7 12 3 5.21 0.58 Cool 
§xl} high-speed steel { 148 0.0375 0.0625 12 7 3 5 1.2 4.10 0.29 Good 
round nose, 6 deg. clear-} 148 0.0498 0.0625 12 94 2} 7 1.75 5.13 0.34 Good 
ance, 8 deg. back rake,} 148 0. 066 0.0625 24 11 2) 8} 2.12 7.19 0.30 Burnt 

20 deg. side rake | 114 0.0816 0.0625 74 11 24 8} 2.12 6.82 0.31 Burnt 
#xli high-speed steed{ 148 0.0375 0.0625 12 S 2) 54 1.375 4.10 0.34 Good 

round nose, 6 deg. clear-| 148 0.0498 0.0625 12 10 2} 74 1.875 5.13 0.37 Good 

ance, 8 deg. side rake, 148 0.066 0.0625 2) 134 2) 11 2.75 7.19 0.38 Burnt 

8 deg. back rake { 114 0.0816 0.0625 8} 114 2) 9 2.25 6.82 0.33 Burnt 


TABLE 1. COMPARISON OF POWER CONSUMPTION OF DISK TOOL AND REGULAR LATHE TOOLS ON NICKEL-ALLOY STEEL 


Hp. per 
’ : Cu.In. of Cu.In. of 
Material Hunt-Spiller Machine Metal Re- Metal Re- 
Cast-Iron Speed Ft Feed per Depth of Length of Total Load Load Cut Load Cut Load moved per moved per Condition 
7}-In. Diameter per Min. Revolution Cut, In. Cut, In. Amperes Amperes Amperes Pp Min. Min. of Tools 
2 * : { 480 0.008 0.1 6 19 7 2 3 4.52 0.66 Cool 
Disk cutting tool high- 480 0 0125 01 6 27 6 21 5.25 7.03 0.74 Warm 
speed steel, 3}-in. diam- 480 0 0166 01 - = . = “ aa s . 
eter, 6 deg. clearance, | — 6 33 6 27 6.75 9.60 0.70 _ Warm 
18 deg. rake 480 0.025 0.1 6 45 6 39 9.75 4.06 0.69 Very warm 
: {| 480 0.0333 0.1 2 55 6 49 12.25 18.75 0.66 lot 
; Fuse burnt 
§xl} high-speed round-{ 120 0.0333 0.1 6 84 4 4} 1.125 4.69 0.24 Good 
nose tool, 6 deg. clear- 120 0.050 0.1 6 10} 4 64 1.625 7.02 0.23 Good 
ance, 8 deg. back rake,)} 120 0.066 0.1 6 i2 4 8 2 9.38 0.21 Good 
15 deg. side rake { 120 0.1 0.1 4 16 to 18 4 13 3.25 14.04 0.23 Burnt 
Double refined wrought 
iron 
, ‘ 425 0.0166 0.1 6 37 12 25 6.25 8.27 0.75 Warm 
Disk cutting tool........ { 425 0.0333 0.1 6 60 12 48 12 16.54 0.73 Warm 
Fuse out 
#x1} round-nose lathe tool, 135 0.05 0.1 6 104 5 5 1.375 7.95 0.17 Good 
6 deg. clearance, 8 deg. 135 0.066 0.1 6 12 5 1.75 10.47 0.16 Good 
back rake, 22 deg. side 135 0.1 0.1 6 20 5 15 3.750 15.90 0.24 Good 
rake 135 0.146 0.1 6 27 5 22 5.5 23 . 22 0.24 Good 


TABLE 2. COMPARISON OF POWER CONSUMPTION OF DISK TOOL AND REGULAR LATHE TOOLS ON CAST IRON AND WROUGHT IRON 


thrus? on the spindle bearings and strain on the carriage an overload to the motor of over 100 per cent. and the 
feed. The deflection of a long shaft of 114 in. diameter thrust bearings of the spindle running hot. 
is slight. Macon. Ga A. R, Davis. 

The finish is rough to the sight but smooth to touch sae 
in line with the circumference, there being a rough edge 
when moving the fingers along the bar in the same direc- Diamond for Boring Steel 
tion as the feed. 

The softer grades of machinery steel can be turned 
to much better advantage with the disk cutter than the 
alloy steels, as but light feeds can be used on these 
steels regardless of the speed. 

Referring to the tables, Table 1 gives a comparison 
of the power consumption of the disk cutter and lathe 
tools machine ground to the angles of the two standards 
for round-nose lathe tools. The tests were made on a 
Hendey-Norton 18-in. lathe, motor-driven, 220-volt, vari- Liverpool, Eng. 


* 


On page 98 is an article on the use of diamond tools 
for boring hardened steel. I would like to point out that 
Mr. Mann is not the only person who has found them 
useful for machining hardened steel. A friend of mine, 
Mr. Atherton, of Prescot, who is a maker of diamond 
tools, has made and used them for years. One job he 
finds them useful for is truing the collets (after hard- 
ening) of his automatic machine. 

T. Ascor. 
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A Test for Interchangeability 


On page 257 was an article which bore this title. This 
subject is one which should be of interest to all machine- 
tool builders. It is one with which I have been in close 
touch for some time, my particular investigation having 
been a line of specialized automatic machines. I agree 
with the writer of the editorial that the test which was 
described ought to be made the standard for inter- 
changeability. 

One or two surprising tests of a similar nature have 
come to my attention recently. It does not take long 
to boost the assembling cost to a too high figure. Time 
lost in fitting and correcting, even the slight errors, 
will raise the cost to two or three or even more times 
what it should be. Nearly all the faults in non-inter- 
changeable and non-standard parts can be traced to 
three sources. These are: The drafting department, the 
machine shop, and the inspection department. 

The drafting department errors are mistakes that may 
cause the greatest amount of initial trouble. But if a 
systematic watch on the assembling is maintained these 
will be eliminated after the first lot of machines is built. 
These errors can be minimized by careful checking of 
all drawings before leaving the drafting room. A large 
number can be caught by means of an assembly drawing, 
but too often this is considered a waste. Changing of 
parts is another cause of error. The conditions are not 
thoroughly understood and mistakes are made that in- 
terfere. Another common trouble is the neglect to estab- 
lish limits and specify fits im the drawing. 

The machine-shop errors may come through careless- 
ness, inability to read a blueprint, or from the lack of 
sufficient material on the parts to give the finished di- 
mensions. Gages and measuring instruments may lose 
their accuracy and cause errors if not closely watched. 
Jigs may get out of adjustment or become worn. 

The last chance for error is in poor inspection. Many 
times men are hired for inspectors who are incompetent 
to check parts. Thus parts are passed along into the 
stores department that are not right. Misjudgment as 
to limits causes trouble that is not shown until the 
assembling of the machine is begun. An error in in- 
spection may be one that one of the other departments 
is the cause of, but it should be caught before the part 
goes to store. 


Tue Metuop TRIED 


The method here described has been tried and the 
results have worked out satisfactorily. After all the parts 
for the machine or machine unit have been collected, a 
clerk, time-study man or anyone capable of finding out 
and recording errors is stationed at the assembling bench 
or section with the workman. This observer keeps a record 
of the time required, the parts that need fixing, and of 
other operations that must be performed before assem- 
bling in order to get standard parts. This is not an easy 
task and the man must be on the job every minute. After 
the unit is assembled it is taken apart and reassembled. 
The observer keeps a record of the reassembling, also. 
From the time for the initial assembling and the reassem- 
bling the comparison or ratio of interchangeability can 
be obtained. 

After this work has been finished, the observer makes 
out his report; even the smallest details should not be 
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left out. From him the report goes to the superintendent 
cr some other person of authority. He turns this over 
to some one competent to analyze it and make out a 
complete report on the changes to be made. 

It would seem that the ratio secured by the comparison 
as suggested on page 257 would be a true test of inter- 
changeability. By carrying out the method, this ratio is 
reduced until the times for the first assembling and the 
reassembling become nearly if not quite the same. It 
is improbable that so ideal a state will be reached that 
a file is not occasionally necessary to remove a burr or 
sharp corner. Parts will become marred somewhat in 
handling and this slight treatment would make them all 
right for use. 

Harotp L. NICKERSON. 

Worcester, Mass. 

& 
Unscientific Men under New 
Management 


The remarks of W. Osborne on page 420 make me 
itch to get into the conversation. I am one of the Philips 
who hasn’t been let out yet simply because our firm 
has one of those traps for catching bogus scientists, 
whether they be natural scientists, scientific managers, 
or just scientific gold brick men. I believe Osborne in- 
vented the trap. So far it has caught everything that 
has entered the superintendent’s office with the label 
“Extra fine—scientific” attached to it. Since this trap 
is so set that it cannot grip pure gold it would seem to 
follow that all this train of superiority personified has 
been finding 1ts way to the rain-water barrel (I believe 
they drown the rats caught in a trap, do they not?). 
Such mixed metaphor is necessary to represent the gen- 
eral confusion produced in the minds of us under-bosses 
by this constant procession of professed “know-it-alls” 
who continually try to stick in their paddles and mix 
things up. 

There is no question before the shop men today which 
is receiving more earnest, and often bitter thought, and 
less real honest discussion than this question of scien- 
tific management. The reason for this condition of 
affairs is not far to seek. Every technical paper, many 
of the popular magazines, and even some of the daily 
newspapers have printed articles showing the wonderful 
increased production of certain plants under this. man- 
agement. ‘hey have left the impression (wrong un- 
doubtedly) in the minds of the men that this scientific 
management is simply another name for the cat-of-nine- 
tails of the ancient Egyptians, or the bastinado of the 
Barbary States, or the “black snake”, of our own Simon 
Legree. Just as it was not good form to discuss ex- 
tensively any of these nice little conventionalities, so the 
average shop man seems to feel it rather dangerous to 
his social standing to engage in a spirited denunciation 
of a thing which his employer may be planning at the 
very time to take into partnership. 

From the foregoing you may naturally conclude that 
[ am unreasonably opposed to scientific management. 
I am not. Undoubtedly true scientific management is 
destined to be of the greatest assistance in solving per- 
plexing questions of our modern life. But if ever 
a few great men have been in a position to justly curse 
their friends and imitators, these men are the very few 
truly scientific works managers. Mr. Taylor has ex- 
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pressed his convictions on the subject of the danger of 
misusing some of the facts upon which scientific manage- 
ment is based. Many warning words, unheeded by his 
imitators, show his appreciation of the danger. 

After all, however, the real thing must suffer for the 
sins of the pseudo or the half-thing until it makes its 
real superiority known. To stir some of the men who 
are capable of showing just what real scientific manage- 
ment holds for us all; to spur them to action by letting 
them see the attitude of the workingman; to appeal to 
their patriotism for a still further gift to their fellow 
men ; such possibly, is W. Osborne’s object in his articles 
on management. Incidentally he is most beautifully 
paving the way for some such exposition. 

H. P. ASHLEY. 


Oil City, Penn. 


Tracing Back 

The article “Tracing Back” on page 402, bring? to my 
mind an incident which happened about 10 years ago in a 
large shop in Chicago. 

I was running a boring mill at the time and had just 
finished giving a slight crown to a 6-foot pulley when the 
noon whistle blew and like “Mike” who crushed his foot 
by dropping a chunk of pig iron an it which he was carry- 
ing at the quitting signal, I stopped operations in a 
hurry and beat it. 

After the half-hour lunch time was done I proceeded to 
run one of the heads over to the center for boring and 
facing the hub, but forgot to straighten it up after the 
crowning operation. 

I first faced the hub and then started boring, when 
nearing the finished size as shown by a scale I went to the 
toolroom and got the solid ground gage for that size, as 
I remember, about 614 in. The hole was over a foot long 
and I kept on skimming out until the gage just nicely 
pressed in at the top, but as I started to force it down it 
went easier and I was horrified to find that it rocked and 
as soon as it was clear of the top fell easily the rest cf 
the way. 

As quickly as possible I got that pulley off and meas- 
ured the other end of the hole which was just nineteen 
thousandths too big. 

I was just on the point of going and asking for my time 
when the idea struck me, why not take a chance and see 
if it gets past the shipping inspector? 

The shipping platform was at one end of the big main 
floor where my mill was, and signaling the crane I care- 
fully deposited that pulley on the platform good side up, 
and returned the gage to the toolroom. 

I well remember what an uneasy afternoon I put in, 
but about 4: 30 I saw the shipper’s boy getting the gage 
from the toolroom. I went over and hid behind a freigh: 
car which ran back of the shipping platform and held my 
breath as the inspector took that plug and tried it in, 
but to my joy he only ran it in a couple of inches and 
then handed it back to the boy and attached the address- 
ing slip. 

Three weeks later I noticed a group composed of super- 
intendent, foreman and shipping inspector standing 
around that same pulley with the gage plug and again I 
prepared to quit, but here to me came the strangest part 
of all; no one ever mentioned the matter to me or to 
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either of the other two boring-machine operators (for 
there were only three mills in the shop large enough to 
turn that pulley). 

All I ever saw further was to get a duplicate of that 
casting to turn and bore, and you may be sure the hole 
was straight the second time. 

W. L. Martin. 

Canada. 


® 


Preparation of Mail Matter 


While you are discussing a standard size for catalog, 
letterheads and the like, permit me to criticize the man- 
ner in which mail matter is sent out. I can remember 
when it was a pleasure to extract a letter from an envelope. 
It had been folded and inserted in such a manner that as 
you opened it, it naturally came right side up and ready 
to read. Nowadays the office boy has his eyes glued so fast 
to the face of the clock that it is only by special inter- 
position of that Providence which is supposed to look 
after children and fools that the letter gets in the en- 
velope at all. 

Furthermore, while these transparent envelopes are 
great time savers by eliminating the work of addressing, 
to get the name of the recipient opposite the opening it 
is necessary to fold the letter so many times that it re- 
sembles cross-bar work. It certainly takes a mail clerk 
three times as long to open the mail now as formerly and 
thus a considerable amount of the time saved in address- 
ing is consumed by the mail clerk. 

[ am not necessarily against anything because it is 
new but it seems to me that this method is not the time- 
saver it is supposed to be. 

H. D. Murpny. 

Jersey City, N. J. 


*® 


Giving Limits on Drawings 


teferring to my article on page 22 and H. Kurz- 
weil’s criticism on page 255, I wish to say that where 
0.005 in. is shown, the dimension should be 0.0005 in. 

Although knowing that some manufacturers have 
adopted the practice of showing dimensions in fractions 
where the larger limits were allowable, and in decimals 
where the limit is smaller, I was wider the impression 
that many manufacturers had not adopted such practice. 
And even among those who have there exists some con- 
fusion on account of no standard limit being established. 

From the fact that manufacturers frequently send 
their drawings outside of their own shops to have work 
done it seems that some of the abvantages that have 
been obtained by adopting standard methods might be 
obtained by uniformity in this matter. 

Martin H. Batt. 
Watervliet, N. Y. 


& 


The following alloy is claimed to possess exceptional 
qualities with regard to its ability to resist the action of 
acids: Nickel, 66.6 per cent.; chromium, 18 per cent.; copper, 
8.5 per cent.; tungsten, 3.3 per cent.; aluminum, 2 per cent.: 
lake sand, 8 parts; molding sand, 12 parts: and linseed-oil 
cent.; and lithium, 0.2 per cent. This alloy is difficult to cast, 
because it contracts considerably at the point of solidifica- 
tion. It can, however, be drawn into wire, and is easy to 
work. 
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By 
Berton BRALEY 


I’m the “man way up” at the very top 
Where a wise guy ought to be, 

I’m the boy that’s over the bloomin’ shop 
Aw’ you gotta look up to me; 

a For I rides in my carriage to an’ fro 
Like a millionaire’s private train, 

An’ we sure looks down on the gang below, 
—Me an’ my trav’lin’ crane! 


i 
The Craneman | 


It’s up an’ back on the same old track 
Whenever we gets the hail, 

Fer she answers grand to a touch of hand 
An’ her strength don’t never fail, 

You’d think she run by her own good brain, 

There’s quite some class to a trav’lin’ crane! 





There ain’t no burdens too large for us, 
Me an’ this crane of mine, 
We lifts the biggest without no fuss 
For that is the way we shine; 
We takes ’em any old shape or size 
An’ juggles ’em through the air, 
An’ lowers ’em careful, easywise 
—When it comes to the job—we’re THERE! 


We rumble a song as we roll along, 
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A sort of a happy hum, = 

“Oh, we can swing any doggone thing 
That happens our way, by gum; 





Give us a chance and we’ll prove it plain, 
Me an’ my lady, the trav’lin’ crane!” 





Old Hercules is an also ran 
An’ Samson’s a piker, too, 

They was pretty good on a small-size plan, 
But today thev’d never do; 

We’ve got ’em faded, we’ve got ’em stung, 
They never could stand the strain 

Of the stunts we do an’ the loads we’ve swung 
—Me an’ my trav’lin’ crane! 


It’s sweet she runs an’ it’s neat she runs, 
An’ gentle she is to guide, 
An’ to sit here tight an’ to drive her right 


Written Expressly Is a job that gives me pride, 
for the From wheels an’ girders to hook an’ chain, 


American Machinist There’s quite some class to my trav’lin’ crane! 
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Service of a Product the only 
Consideration 


There is a vast amount of nonsense being preached in 
some quarters, tending to decry the quality of articles 
which are “manufactured” instead of being built, as some 
choose to put it. At the present moment the automobile 
is the object of attack, although most of us can remem- 
ber when the bicycle, the watch and the sewing machine 
were in the same category. Yet no one will claim that 
the hand-made watch or the sewing machine of the early 
day, compared in any way with the manufactured prod- 
uct of today. 

While it is undoubtedly true that many things have 
been manufactured poorly and cheaply, the same is true 
of many articles made by hand in the “good old way.” 
To imagine that all men were better workers or were 
more conscientious than at present, is to imagine a de- 
generate tendency which is not borne out by facts in 
any way. 

Much of the cry against manufactured automobiles 
comes from those whose output does not allow of manu. 
facturing methods. There are to be sure, many men 
so constituted as to delight in a car which is different 
from the average, largely because this carries the hal: 
mark of a cost which only an exclusive few can afford 
to pay. But if we measure the value by service, and 
especially service per dollar of investment, which is the 
economic yardstick, we find that the exclusive car has 
little of which to boast. The winning of the Glidden 
trophy by three of the lowest-priced cars built, under 
conditions too difficult to be met by higher-priced 
and more exclusive cars, ought to show that enduring 
quality is not necessarily sacrificed by manufacturing 
methods. 

As a matter of fact, the highest-grade cars built in the 
United States are produced by manufacturing methods. 
They are no more the result of the old hand fitting than 
the cars built in the greatest quantity. Manufacturing 
can be conducted just as carefully as by the older hand 
methods and, to be worthy the name, must be done much 
more accurately than was necessary in the hand fitting 
days. 

It is just as absurd to claim that manufactured prod- 
ucts cannot equal those produced by hand as to con- 
tend that better wheat was raised when hand sowing in- 
stead of machine planting was in vogue. 

Aside from the desirability of interchangeable parts, 
quantity manufacturing makes possible the securing of 
better materials, the use of better machinery and the 
more careful inspection of every part. And these ad- 
vantages hold true whether we are considering automo- 
biles, watches or machine tools. Is it not time we con- 
sidered the merits of each case by the product and the 
service which it renders, rather than by preconceived and 
eften prejudiced notions as to the way it is made? 

If hand work and the older way of “building” machines 
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is better than “manufacturing” it is a step backward. 
And few of us are willing to admit this to be the case. 


% 


Eye Accidents and Shop 
Goggles 


The annual toll of eyes sacrificed in industry in this 
country is sickening. Exact totals are unobtainable to- 
day, but statistics from various sources show that many 
thousand disabling eye accidents occur every year in our 
shops, foundries, steel mills and similar establishments. 

In a great many instances these accidents result in the 
immediate loss of one eve or both; or if the eve is not de- 
stroyed instantly, only too often its sight is impaired or 
permanently lost after a period of time. 

The great majority of these accidents, with their at- 
tendant suffering and pecuniary and cconomic loss, are 
unnecessary. 

Prior to the last decade, the use of goggles for protect- 
ing the eyes of workmen was practically unknown. Ex- 
cept in rare instances, operatives in most lines of in- 
dustry carried on their work without special means of 
guarding their eyes from particles of abrasive and steel, 
flying chips, rivet heads and other objects menacing the 
unguarded eye. 

The increasing number of eye accidents which, like 
other industrial accidents, necessarily multiply with the 
expansion and intensification of industry, have eventually 
led to the development of special types of goggles so 
suited to shop use that little excuse now exists for serious 
accidents to the eye of the worker. 

The larger and more progressive employers of labor are 
rapidly extending the use of these goggles to a point 
which would have been considered visionary had it been 
prophesied a year or two ago, and the attitude of indif- 
ference, almost of antagonism, too often displayed in the 
past by the employee himself toward the wearing of 
goggles is gradually disappearing as a result of observa- 
tion, painful experience and a campaign of education 
which numerous concerns are carrying on as part of their 
general program of safety. That there is cause for grati- 
fication over the advance all along this line is recognized 
by all who are conversant with the conditions which make 
the movement necessary. 

Unless one has spent considerable time in plants where, 
for example, a great deal of heavy chipping, riveting, 
rough grinding and so on is done, he cannot appreciate 
the high percentage which serious eye accidents bear to 
accidents of all classes, in industry as a whole. One of 
the statistical bureaus of the State of New York reported 
in the 15 months from June, 1911, to September, 1912, 
no less than 7248 eye accidents, or nearly 8 per cent. of 
a total of 95.233 accidents of all kinds. One railroad 
company alone had in its shops and roundhouses in the 
course of 12 months 2500 disabling eye accidents. 

Of all these injuries to the eye, an appreciable per- 
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centage mean loss of sight of one or both eyes, though 
the exact number is not known. Possibly some indication 
is found in the magnitude of the glass-eye industry, which 
is significant to say the least. From 25,000 to 30,000 
artificial eyes are sold in the United States each year, 
and while it is probably true that a great number of these 
are purchased by individuals who are in no way con- 
nected with industrial occupations of any kind, it is equal- 
lv true that many workers suffering the loss of an eye do 
do not resort to the glass substitute at all, simply be- 
cause they cannot afford the expenditure, which may 
range from $5 to $25. 

In connection with the already rapidly expanding 
movement toward safeguarding eyes, some facts which 
have recently come under observation, would indicate that 
from now on there will be a much greater progress in 
this direction. As an example, in one large plant where 
recently in one month eight eyes were destroyed, the 
company paid in compensation over $6000, and almost 
immediately after purchased several thousand pairs of 
goggles to protect the eyes of every man in the establish- 
ment in any way exposed to possible injury. 

A still more recent instance is that of a plant where eye 
accidents had long been conspicuous and where, in one 
brief week, three men lost an eye each with the result 
that the liability company carrying the firms’ insurance 
paid these men nearly $4000 and then purchased over 600 
pairs of goggles, which they insisted should be worn by 
every man in their client’s plant. 

Still another firm has purchased in one lot 3500 pairs 
of goggles, these being numbered and a pair assigned to 
each man. This is to prevent the possibility of spreading of 
eye diseases from one wearer to another, which is quite 
likely to occur where goggles are worn promiscuously. 
Furthermore, the individual goggles are sterilized twice 
a week by immersion in boiling water, and thus another 
advance in the way of general shop sanitation is effected. 

One has to examine a collection of used goggles to get a 
complete idea of the perils the eye is subject to in indus- 
try. One well known maker who has all of his customers 
return goggles to him as fast as they are broken, received 
in one month from one plant 50 pairs with lenses broken, 
but in not one case was an eye even injured. Without 
doubt each pair of goggles had saved the wearer from 
serious accident if not from complete loss of at least one 
eye. The effectiveness of this type of goggle is even 
more strikingly illustrated by the experience of another 
company whieh has returned many broken in service and 
has found that of 500 men equipped with these safe- 
guards not one suffered a single accident to the eye, al- 
though in a year’s time previously nearly 3000 such ac- 
cidents had occurred in its various plants. 

Aside from the evidence which these shattered lenses 
present as to the dangers to which the unguarded eye is 
exposed in the way of flying chips and pieces of metal of 
some little weight, there is another dangerous shop con- 
dition which they reveal, which is astonishing even to 
the experienced mechanic when it is first brought to his 
attention. We refer to the cutting and burning action of 
minute particles of abrasive and metal from grinding 
wheels, which have been found to ruin a large number 
of goggle lenses, the hot material as it flies from the wheel 
simply fusing into the surface of the glass until in con- 
tinued service over the wheel the entire lens surface be- 
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comes so spotted and pitted as to become useless. An 
inspection of lenses ruined in this manner leads one to 
wonder that an unprotected eyeball ever escapes perman- 
ent injury, when exposed to the destructive influences re- 
ferred to. As a matter of record, the sight is only too 
frequently destroyed from this very cause. 


os 


Machine Tools for School 
Shops 


What kind of machine tools should be put into the 
machine shops of trade and industrial schools? Two op- 
posed answers are given to this question: 

The school shop-director or instructor is apt to say 
that he wants plain, simple machines. He says he does 
not want the highly developed modern machine tools, but 
is better satisfied with ones that his boys can more quick- 
ly learn to operate and more easily understand. Taking 
the lathe as an example, the school-shop head will ask 
for a simple, cone-driven screw-cutting lathe with re- 
movable change gears. The construction of this machine 
is readily seen through by the boy; he can be taught to 
figure his gears for cutting threads and then pick them 
out, put them on and try them. This is the way to learn, 
it is argued. This is the way to begin, with the same 
methods and kinds of machines that the boy’s father be- 
gan with 30 years ago. 

The machine-tool builder is apt to answer the question 
in quite a different way. From his knowledge of his own 
shop needs he says: The machine shops want boys and 
young men who can produce, who can operate our large- 
cutput machines, who can do work as we do it now. Our 
machinists do not figure change gears today, nor put on 
and take off removable gears. They shift handles and 
levers on our geared feed boxes, in a twentieth or fifteenth 
of the time your boy spends on the older type of lathe. 
Our men do not fiddle around with a belt pole or go 
through long-arm gymnastics in shifting a cone belt. They 
snap over a lever or handle and get the required speed in 
no time. Thus the school shop should be fitted with 
modern machines so that your .boys can learn them and 
present-day methods of production. 

The machine-tool builder’s answer is the better one. 
The wisdom of it has influenced some recent school out- 
fits. One or two simple lathes have been purchased on 
which the boys can learn to figure change gears and the 
operation of such a machine. The greater number of the 
lathes, however, are of modern design, with geared feed 
boxes, geared heads and intended for high speeds and 
large output. Boys taught on them will know something 
of what is done in the shop today, without losing any of 
the fundamental trade training that is at the bottom of 
trade knowledge. 

There is as big a gap between the high-speed, large-out- 
put machines of today and the simple machines of 10 or 
15 years ago, as between those simple machines and the 
wood-bed lathes, chain-feed planers and toy drilling ma- 
chines of the earlier davs. It is as absurd to disregard 
the former as it would be to consider the latter. 

The setting of a proper task for a workman also im- 
poses obligations on, or sets tasks for, the management, 
with the invariable results of a better and cheaper prod- 
uct. Henry L. Gantt. 
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Shop Equipment News 





Spiral-Type Bevel-Gear 
Generator 


The machine shown was specially designed and built 
by the Gleason works, Rochester, N. Y., for cutting spira! 
bevel gears and pinions; the machine is of the generat- 
ing type and fully automatic. 

In general this is similar to the bevel-gear generating 
machine built by the same firm for cutting straight- 
tooth gears and previously described in our columns. 
The only essential difference in principle is that the new 
machine passes the tool through the blank in a curved 
path instead of in a straight path, going to the cone cen- 
ter. The method of forming the tooth profile is the same 
in both, incorporating the generating principle in which 
a tool representing the tooth of a crown gear is made 
to roll with the gear blank without slipping, cutting at 
the same time so as to roll out the tooth profile. The 
method of applying this principle in the new machine, as 
well as numerous details of design, have been changed. A 
close view of the cutter and of a gear in position to be cut 
is shown in Fig, 2. 

The curved tooth is obtained by building the cutter in 
the form of a face mill, the curve being the are of a circle 
whose diameter is the diameter of the mill. The average 
diameter of the cutter is 12 in., and there are 20 blades, 
10 cutting on the outside and 10 cutting on the inside. 
the alternate blades having shear angles in opposite di- 
rections. The cutting side of each blade is ground to 
the pressure angle, and the other side is given a clear- 


ance. The cutting sides and the points of the blades are 
finished with a grinding attachment on a relieving lathe, 
so that to sharpen it is only necessary to grind back on 
the face, and the cutting edge has the correct angle all 
the way back, the same as on a rotary cutter. 

A wedge behind each blade is used to adjust after 
sharpening. With the wedge adjustment the cutter can 
be sharpened in a grinder with only a reasonable amount 
of attention to having the blades true; then when the 
cutter is replaced on the spindle the blades can be trued 
up by means of the wedges, one blade first being set to 
a gage to maintain the proper diameter, and the rest of 
the blades being made to read to exactly the same point 
on an indicator. The cutter head fits the spindle on a 
The same 
both 


slow taper, and is held with four capscrews. 
cutter is for both tooth, and for 
pinion and gear. 

The cutter is supported by a column which stands on a 


used sides of a 


large cradle, and it is through this cradle that the gener- 
ating motion is applied to the cutter. The cutter and 
work are rolled together by means of a geared drive, 
instead of the crown and segment used in the 
straight-tooth generators. 
this generating roll, and it is applied to the cradle by a 


The same reversing drive 


gear 


A reversing mechanism drives 


worm and wormwheel segment. 
is carried up through the center of the machine by means 
of a sleeve and back along the side of the head to the 
worm under the rear head bearing, which meshes with a 
wormwheel segment fastened to the inside of a fantail 
The 


hanging down from the spindle-carrying sleeve. 
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connection between this sleeve and the work-carrying 
spindle is through the index mechanism on the outside of 
the fantail, which is the same mechanism as used on ear- 
lier maghines, making the machine fully automatic. 

The reversing mechanism has a fixed number of turns 
in each direction, and the amount of roll of the cutter- 
carrying cradle is controlled by a set of change gears, giv- 
ing a small roll of the cradle for a pinion tooth and a 
large roll for a gear tooth. The relative roll between 
the cutter and the work is governed by a set of compound 
change gears on the drive going to the workhead. This 
ratio depends on the pitch angle of the gear or pinion. A 
graduation in half degrees on the side of the cradle and a 
graduated plate with vernier attachment on the work 
sleeve give a means of testing this roll as a check. 

The reversing mechanism is timed with the feed cam. 
The cut takes place during the uproll of the cutter and 
work. During the down roll the work is swung away 
from the cutter by the feed cam, is indexed and returned 
te the cutting position. 

The position of the cutter with relation to the cone 
center of the machine can be adjusted both vertically and 
horizontally. The vertical adjustment is obtained by 
raising or lowering the cutter-spindle saddle on the ways 
of the vertical columns by means of a lifting screw. A 
horizontal screw adjusts the whole vertical column trans- 
versely on the top of the cradle. For each adjustment a 
scale is provided for even inches, and a graduated dial 
for thousandths. One side of a tooth is cut at a time 
and in changing from one side to the other, it is neces- 
sary to give the cutter a slight adjustment, and set the 
blank over to a position that gives the correct tooth thick- 
ness. In changing from a gear to a pinion, it is necessary 
to adjust the cutter vertically, so that its center is above 
the cone center of the machine instead of below. This 
is done to give the opposite hand of the spiral in the pin- 
ion from that on the gear. The same horizontal setting 
answers for both sides of gear and pinion teeth, so that 
only the vertical setting needs to be changed, once a job 
is started. 

This machine has been built primarily for finish cut- 
ting, but by changing the feed cam and throwing out 
the generating roll, gears can be stocked out also. The 
stocking cutter is the same as the finishing cutter except 
that there is no wedge adjustment for the blades, and 
the blades are ground with top rake. 

A series of tests were conducted at the Gleason works with 
bevel driving gears and pinions of the usual straight- 
tooth type, skew bevels and spiral types of different spiral 
angles, calculated to determine the end thrust of the 
pinion, caused by the spiral angle. As the results of 
these tests it is claimed that the amount of end thrust or 
pull varies with the angle and does not depend on the 
type of gear. 


me 
A Small Planer 
This small size planer was designed especially for tool- 
room use and is adapted for manufacturing planing up 
to its capacity. It will take 21 in. between the hous- 
ings and 17 in. under the cross-rail and can be fur- 
nished on any length of bed from 4 to 10 ft. inclusive. 
The machine is equipped with the second-belt drive 
and in addition is provided with a belt shifter cam boxed 
in on the inside of the bed where it is protected from dirt 
and chips. The intermediate pinion and gear in the 
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driving train are of the spiral type. This feature com- 
bined with the second-belt drive feature, eliminating the 
need of high-speed spur gears, is designed to secure quiet 
and smooth running. An extra feature for toolroom work 
consists of an automatic stop for vertical, angular and 
cross power feeds. 

This machine is a late product of the Whitcomb-Blais- 
dell Machine Tool Co., Worcester, Mass., and in it are in- 
corporated all of the features of their larger size machines, 
such as crosshead fastener, self-acting shipper dogs and 
self-relieving friction box driven by a silent chain. The 
machine weighs about 1000 lb., and can be arranged for 
motor drive. 
Motor-Driven Double Broache- 

ing Machine 
~ The double broaching machine shown is in the main 
similar to that described in Vol. 39, page 882, with the 
addition of motor-drive. The power is transmitted to 
the machine by means of silent chains, running in a 
grease case. 

The motor is mounted on a bracket on the side of the 
machine, as shown, and is connected to the reverse-gear- 
ing mechanism. The switch and starting box is handily 
mounted on the gear housing of the machine and can 
be reached by the operator, so that the operator can man- 
ipulate the machine from one side or the other and 
easily reach the switch, 

This machine represents the latest addition to the line 
made by the J. N. La Pointe Co., New London, Conn. 
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Motor-Driven Floor-Type 
Grinder 


The machine shown represents the latest addition to 
the line made: by the Webster & Perks Tool Co., Spring- 
field, Ohio. In general its design and construction will be 
clear from the illustration. 

The rotor of this machine is wound on a hollow steel 
rotor shaft mounted in Hess-Bright ball bearings. ‘The 
wheel spindle or machine arbor passes through this hol- 
low rotor shaft from which it is driven by a pair of dove- 
tail steel keys. The wheel spindle being smaller in 
diameter than the hole in the rotor shaft, any deflec- 
tion of the spindle will not affect the rotor and possibly 
cause it to strike fields. In addition the wheel spindle 
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Moror-Driven Fuioor-Typr GRINDER 


may be removed from the machine without disturbing the 
motor, 

This machine will swing wheels 16 or 18 in. diameter 
by 3 in.; its spindle is 5214 in. long overall; distance 
hetween wheels is 40 in., and the machine weighs 1550 |b. 

w 


Riveting Hammer and Hose 
Coupling 

The special feature of the riveting hammer shown in 
Fig. 1 is a positive piston retainer which prevents the 
piston from shooting out of the tool. This hammer is 
provided with an inside rivet set clip instead of the more 
common outside form. It is therefore always in place 
and cannot be broken or lost. When the rivet set is out 
of the tool entirely the tool will not run. 

The valve box is held in place not by screwing the 
handle tight against the valve box but by means of a com- 
pression spring between the handle and valve box. This 
is designed to assure a perfect air-tight joint between 
the valve box and cylinder at all times. The same spring 
that holds the valve box in place also prevents the handle 
from unscrewing. This hammer is also made in the open- 
handle form and in a variety of sizes. 
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Fig. 1. Riveting HAMMER 


The construction of the hose coupling shown in Fig. 2 
requires little explanation. It is pushed in the hose 
without lubricant by screw pressure. A screw shaft the 
same size as the inside of the hose is held in place by 
clamping both hose and shaft in a vise. The nut is 
then turned until the coupling is pushed into the hose 
as far as it will go, as shown, after which an ordinary 


wire clamp is sufficient to keep the end of the hose from 








(‘OUPLING 
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Host 


Fig. 2. 


When the vise is opened the shaft wil easily 
The 


opening is the same through the coupling as through the 


fraying. 
come out of the hose and there is no obstruction. 


hose. 

Both of the above described developments represent 
recent products of the Keller Pneumatic Tool Co., Fond 
du Lac, Wis. 

¥& 


Horizontal Drilling Machine 


This machine was designed to utilize high-speed drills. 
[ts general design is similar to that of a horizontal-bor- 
ing and drilling machine of the traversing-column type, 

















Heavy Horrzontat Drittine MACHINE 
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having a fixed work table, a column traversing horizon- 
tally on the runway and a saddle traveling vertically on 
the column. 

The spindle is driven by a 20-hp., 4 to 1, variable- 
speed motor, mounted on the top of the column. The 
spindle speeds range from 60 to 240 r.p.m. 

The power feed is driven from the spindle sleeve gear 
and four changes of feed, ranging from 0.004 to 0.09 are 
available. The vertical movement of the saddle and the 
horizontal movement of the column is obtained through 
handwheels convenientiy located at the operator’s plat- 
form; the column is mounted on a roller to reduce fric- 
tion on the runway. Both the saddle and column may 
be changed in any required position, and have gibs for 
taking up wear. 

The controller for the motor is also mounted on the 
operator’s platform, thus permitting all movements to 
be controlled from that point. 

An oil jet is provided for the drill and the lubricant 
is fed from a rotary pump, driven by a small auxiliary 
motor. The work table is provided with a gutter around 
all four sides, by means of which the oil is returned to 
the supply tank of the pump. 

The machine illustrated has a high box table, allowing 
the spindle to be brought down within 3 in. of it. The 
spindle has vertical and horizontal adjustment of 12 in. 
and 6 ft. respectively. This machine is a recent product 
of the Detrick & Harvey Machine Co., Baltimore, Md. 


Large Automatic Gear Cutter 


The halftone shows a 120x20-in. vertical-type auto- 
matic gear cutter, recently developed by Gould & Eber- 
hardt, Newark, N. J., which is capable of cutting spur 
gears up to 144 in. diameter by 24 in. face. 

Owing to the heavy gears for which it was designed 
to cut, the indexing wormwheel is mounted in a fixed po- 
sition. The stanchion carrying the cutter slide is ad- 
justable by hand or power to accom- 
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A wide range of cutter feeds and speeds is provided and 
the cutter feeds which are independent of the speeds may 
be conveniently changed through a box. 

A large oil pump supplies the lubricant and a system 
of oil pans completely guards the floor. The machine 
weighs about 35,000 lb., and represents the largest of 
its type constructed by the builders. 

x“ 
o 

Double-End Axle Centering 

oO 
Machine 

The machine shown was designed for centering both 

ends of axles up to and including 7 in. in diameter and 


8 ft. long. 
The machine is arranged with two spindles, motor- 
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DousBLE-EnNp AXLE CENTERING MACHINE 


driven independently, and arranged so that one will be 
stationary and the other head adjustable for centering 
axles from 5 to 8 ft. in length. The two cradles are pro- 
vided with rollers for bringing axles central and heavy 
clamps for holding them rigidly in place. The machine 
weighs 11,000 Ib., and is made by the Epsen-Lucas Ma- 
hire Works. Philadelphia, Penn. 





modate different diameter gears and 
for setting the depth of the cut. The 
cutter spindle is driven by a worm 
and wormwheel, with a heavy flywheel 


mounted on the end of the main 
spindle. The cutter arbor is 3 in. 
diameter and will take cutters up to 


An auxiliary cutter 
spindle is furnished. It is driven 
through hardened helical from 
the main spindle which makes it pos- 
sible to use cutters of ordinary dimen- 


14 in. diameter. 


gears 


sions and to cut smaller gears. 

The indexing wormwheel is of the 
split-rim type, accurately hobbed. The 
indexing and feed mechanisms are con- 
nected with a system of interlocking 
levers which are so arranged that it 
is impossible for the feed clutches to 
engage until the indexing has been 
completely performed. 

The machine is also arranged so 
that wormwheels may be hobbed auto- 
matically from the solid without pre- 














vious gashing. 


This machine is entirely automatic. 


CUTTER 


LarGe AUTOMATIC GEAR 
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Portable Electric Tools 


The illustrations represent a line of electric portable 
drilling machines and tool-post grinders recently de- 
veloped by the Standard Electric Tool Co., Cincinnati, 
Ohio. 

The motors are form wound and impregnated in Bake- 
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Fie. 1. Porvas_e ELectric 
DRILLING MACHINE 

















Fie. 2. Portrasie ELectric 
Toot-Post GRINDER 


lite, air-cooled by a high-power fan, and adapted for 
both direct and alternating current. 

Both machines are equipped with ball bearings through- 
out. In the grinder these are encased in dust-proof 
chambers packed with grease. This grinder is made in 
1, and 4 hp. sizes and has a speed of approximately 6000 
r.p.m. 

In other respects these machines are of similar con- 
struction to the line regularly made by the same company 
and previously described in these columns. 


& 
Lead and aluminum do not alloy, and if the two metals 
are melted together they separate upon cooling. At the 
bottom will be found the lead which will contain a trace 


of aluminum, and at the top the aluminum will be obtained 
which will contain a small amount of lead. The two metals, 
however, will adhere to one another when they have cooled, 
though with a distinct line of separation.—The Brass World. 
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Current Prices of Shop Ma- 
terials and Supplies 





Although the business done in structural steel during the 
week, a little less than 30,000 tons, is about the same as the 
week before, the situation is not quite so encouraging. The 
volume of trade done a week ago was almost entirely made 
up of small, 300- or 400-ton orders. This week half the trade 
done is represented in one order, for 15,210 tons, placed with 
the Phcenix Bridge Co., by Cooper & Evans, for the Jerome 
Ave. extension of the subways, in New York City. 

The week’s business in rails amounts to nearly 20,000 tons. 
About a third of this was an order for 6000 standard section 
rails placed with the Illinois Steel Co. by the St. Louis & San 
Francisco R.R. The Lorain Steel Co. took an order for 
4000 girder rails from various traction companies in Boston, 
Chicago, and on the Pacific Coast. 

Copper still continues upward, though from the small busi- 
ness done its strength seems artificial, except that exports 
have been unusually heavy of late. Tin and spelter remain 
stationary, but lead shows a tendency to decline. 

PIG IRON was quoted at the following prices at the places 








and time indicated: 
March 28, Feb. 28, March 29, 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $11.00 $10.75 $13.00 
No. 2X Northern Foundry, New York 14.75 14.75 17.75 
No. 2 Northern Foundry, Chicago 14.25 14.25 17.25 
Bessemer, Pittsburgh... . 15.15 15.15 18.15 
Basic, Pittsburgh........ 13.90 14.15 17.00 
STEEL SHEETS FROM JOBBERS'’ WAREHOUSE, NEW YORK 
- ———Cents per pound— 
No. 28 Black. . 2.70 | 2.70 3.10 
No. 26 Black. . 2.60 2.60 3.00 
Nos. 22 and 24 Black 2.55 2.55 2.75 
Nos. 18 and 20 Black 2.50 2.50 2.70 
No. 16 Black.. 2.45 2.45 2.65 
No. 14 Black.. 2.35 2.35 } 2.55 
No. 12 Black.. 2.30 2.30 2.50 
No. 28 Galvanized 3.70 3.70 4.20 
No. 26 Galvanized 3.40 3.40 3.00 
No. 24 Galvanized 3. 25 3.25 3.75 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
Cents per pound — 

Steel angles base. . 1.90 1.95 2 25 
Steel T’s base..... 2.05 2.10 2.30 
Machinery steel (bessemer) 1.83 1.80 2.05 


MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 


Cents per pound — 
Copper, electrolytic 14.62} 14.87} 15.00 
Tin 39.00 40.00 47.25 
Lead 3.90 4.35 4.30 
Spelter 5.35 5.75 6.20 
Copper sheets, base 19.75 20.00 24.00 
Copper wire (carload |. ) 15.50 10.00 19.00 
Brass rods, base 14.00 14.25 18.25 
Brass pipe, base 19.00 19.00 22.00 
Brass sheets 14.50 14.70 18.25 
Solder } and } 25.40 25.00 29.00 





COKE—Prompt shipments of furnace coke can be had at 
$1.85 @1.90, while for deliveries later in season $2.10 is de- 
manded. Standard 72-hr. foundry coke is $2.50@2.75. The 


output is increasing, being 353,000 tons for the week ending 
Mar. 14. 

COLD-ROLLED STEEL in rounds squares, hexagons and 
flats is selling at 55% off the list prices. This discount gives 


the following net prices: Rounds, §, @\%-in., 4.5c.; & @jj-in., 
3.83c:; %@%-in., 3.15c.; % @#-in., 2.70c. Squares, % @ 4, -in., 
5.4c.;, % @4i-in., 5.4c.; % @3-in.,, 3.60. Hexagons, \%@]}-in. 
4.5c.; % @%-in., 3.6c. 


COLD-DRAWN STEEL SHAFTING from store is selling 


in New York at a discount from the list of 52 to 55% At 
the 55% rate the net prices per foot are as follows. %-in.. 
4.lc.; l-in., 6.6c.; 1%-in., 10.4c.; 1%-in., 18¢.: 1%-in., 13.5c.: 
1%-in., 15.8¢c.; 1%-in., 18.4c.; 1%-in., 21c.; 2-in., 24c. 

ZINC SHEETS, in less than cask lots, can be had in New 


York at 8.25c. per Ib. 

FUEL OIL is quoted in Philadelphia, Penn., 
N. J., at 4c. in bulk, f.o.b. tank car. 

LARD OIL is selling at the following prices, 


and at Bayonne, 


per gal in bbl. 


lots: Prime, 94c.; Extra No. 1—59c., No. 1—55ic, No. 2—53c. 
OLD METALS are sold to New York dealers as follows: 
Heavy copper, 12.75c.; light copper, lilc.; heavy machine com- 


position, 10.25c.; light brass, 7c.; brass chips, 9c.; brass turn- 


ings, 7.50c. 

STANDARD PIPE continues the same as last week. The 
following discounts are allowed from store, New York: 

Black Galvanized 

} to 2-in 78 °% 69% 
2} to 6 77% 68° 
7 to 12-ir 74% 63% 

At these discounts the net prices in cents per foot are: 

Black Galvanized Black Galvanized 

2-in.. 2.55 3.58 2}-in 13.40 18.80 
i-in. 3.57 5.27 3-in 17.80 24.50 
1}-in 5.06 7.13 4-in 25.10 35.00 
1}-in 6.05 8.52 5-in 34.10 47.50 
ee 8.14 11.47 | a 44.00 61.80 
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New and Enlarged Shops 


METAL WORKING 


NEW ENGLAND STATES 


The Rolino Metal Co., Norfolk Downs, Mass., has acquired 
a brass foundry, whose equipment it will increase. 

The American Wrench & Bolt Machine Co., Springfield, 
Mass., has purchased a site in East Springfield, on which it 
will build a new shop 

The W. J. Feely Co., 203 Eddy St., Providence, R. I. manu- 
facturer of jewelry, will build an addition to its factory. 

MIDDLE ATLANTIC STATES 


The D. H. Stoll Co., Inc., Buffalo, N. Y., manufacturer of 
dies and sheet-metal working machinery, will build a brick 
and steel shop, 40x118 ft. 

The New Process Gear Corporation, Syracuse, N. Y., is 
building a three-story reinforced concrete addition to its 
plant, 40x100 ft. New machinery will be installed, including 
17 bevel gear generators, 14 automatic turret lathes and six 
bevel-gear shapers. 

The New York Air Brake Co., Watertown, N. Y., is build- 
ing an adidtion to its plant, in which the waste heaps will be 
refined. The cost will be $8000. 

The J. H. Mead Co., 116 John St., New York 
Manhattan), N. Y., manufacturer of gas radiators, etc., has 
bought a site at Delawanna, near Passaic, N. where it 
intends to build a shop. Charles F. H. Johnson is pres. 

The Board of Education, Franklin, N. J., is. planning to 
establish an industrial school at a cost of about $75,000. It is 
proposed to operate the school on a plan similar to the sys- 
tem employed by the U. S. Steel Corporation at Gary, Ind. 

Schless, Brod & Co., Bleeker St., Newark, N. J., manufac- 
turer of jewelry, will enlarge its plant. 

The Paterson Parchment Paper Co., Passaic, N. J., writes: 
“We are about to draw plans for a modern machine shop 
as an addition to our factory to be used entirely for our own 
work.” Albert F. Leonhard is gen. mgr. 

The Thompson Machine & Mfg. Co., Ardmore, Penn., re- 
cently incorporated, will establish a shop for the manufacture 
of compressed-air machinery and engines. W. G. Wagner is 
secy. 

Work has already been started on the erection of the 
new plant for the Standard Seamless Tube Co., at Economy, 
Penn. It is generally understood that four buildings are to 
be erected at first for which 800 tons of structural steel will 
be required. The largest will be: 160x480. Noted Mar. 

On Mar. 19, fire damaged the plant of the Pittsburgh Trol- 


(Borough of 


ley Pole & Forge Co., 117 Water St., Pittsburgh, Penn. Loss, 
$5000. 
SOUTHERN STATES 
The Linde Air Products Co., 42d St. Bldg. New York, 


(Borough of Manhattan) N. Y., has purchased a site on Roy 
St.. and will build a shop at Atlanta, Ga., for cutting and 
welding metals, etc. 


MIDDLE WEST 


The Monarch Mutual Mfg. Co., Kansas City, Mo., manufac- 
turer of metal doors and inside fastenings, will build a plant 
at Canton, Ohio, large enough to employ 300 men. 

Fire recently destroyed the plant of the Andrew Messmer 
Co., Cincinnati, Ohio, manufacturer of lighting features and 
brass specialties. Loss, $60,000. 

The Madison Foundry Co., Cleveland, Ohio, 
was destroyed by fire Mar. 5, has taken out a 
rebuilding. Noted Mar. 19. 

On Mar. 13, fire damaged the foundry of the Sterlng Brass 
Co., 1364 East 47th St., Cleveland, Ohio. Loss, $10,000. S. L. 
Weil is pres. 

The Allen-Ryan Foundry Co., Cleveland, Ohio, has taken 
out a permit for the erection of a two-story addition, 112x120 
ft.. to its shops on Aetna Road. The estimated cost is $20,000. 

The Cuyahoga Bed Spring Co., Cleveland, Ohio, recently in- 
corporated, has acquired a building at 800 Canal Road, where 
it will establish a shop for the manufacture of metal products 
for beds. A. Poslonson is pres. 

On Mar. 24, fire damaged the plant of the U. S. Cast Iron 
& Foundry Co., East 26th St. and Lakeside Ave., Cleveland, 
Ohio. Loss about $3000. 

On Mar. 24 fire destroyed the garage of John H. Patterson, 
Dayton, Ohio Loss, $15,000. 

The Defiance Box Co., Defiance, Ohio, whose wheelbarrow 
shop was destroyed by fire Mar. 4, is planning to rebuild. 
Noted Mar. 19. 

The Foster Stove Co., Ironton, Ohio, has acquired property 
on which it will build an addition to its shop. 

The Carnegie Steel Co., 30 Church St., New York, N. Y., is 
planning to erect new mills near Niles, Ohio. 

The Silver Mfg. Co., Salem, Ohio, is building a garage at 
Perry St. and Broadway. 

E. D. Valentine, Springfield. Ohio, owner of the King 
Garage, has purchased a site on North Fountain Ave., on which 
he will build another garage. 

The Springfield Spring Co., Springfield, Ohio, which re- 
cently increased its capital from $35.000 to $60,000, will re- 
model the plant of the Owen Machine Co., which it has 
acquired 


whose shop 
permit for 





The Springfield Ry. Co., Springfield, Ohio, has prepared 
plans for a new car barn at Clifton & East Sts. 

The Trumbull Steel Co., Warren, Ohio, whose increase of 
capital by $1,000,000 was noted Mar. 5, has awarded a con- 
tract for an addition to its plant, to cost $75,000. 

The Crown Motor Car Co., Louisville, KY; will move across 
the river to New Albany, Ind., where it will increase its equip- 
ment. 

The Department of Public Works, Detroit, Mich., will build 
a municipal garage, costing $25,000. 

On Mar. 19, fire destroyed the machine shop of Wilson & 
Sharp, East Woodridge St., Detroit, Mich. Loss, $50,000. 

The Elston Storage Co., Trowbridge & Bond Sts., Grand 
Rapids, Mich., is building, for its own use, a one-story garage, 
40x100 ft. 

The Kalamazoo Sales Co., Kalamazoo, Mich., will build a 
two-story and basement garage, 66x105 ft. H. P. Parker and 
L. F. Flansburg are the proprietors. 

The Chicago-Cleveland Car Roofing Co., Chicago, Ill., will 
build a plant in Warren, Ohio, costing $160,000. 

_ On Mar. 19, fire destroyed the plant of the Western Cart- 
ridge Co., East Alton, Ill. Loss, $50,000. 

E. Stubbe and Walter Stelter, Fall Creek, Wis., will build 
a reinforced-concrete garage and repair shop. 

The Chicago & North Western R.R., Chicago, Ill., will build 
new car-building shops at Green Bay, Wis. 

Kuester Bros., West Bend, Wis., will build a two-story 
concrete garage, 45x95 ft. 


WEST OF THE MISSISSIPPI 


Max Erdman, Austin, Minn., will build a garage on Main 
Street. 

The Slayton Auto Co., Slayton, 
addition to its garage 25x140 ft. 

S. A. Wolldrik, Sleepy Eye, Minn., will build a garage at 
Main and Foorth Sts. 

The St. Louis Screw Co., St. Louis, Mo., it is reported, 
will erect a large plant on a site which it purchased at Broad- 
way and Keber Ave. 


WESTERN STATES 


The Kelvin-Sultana Mining Co., Florence, Ariz., plans to 
erect a 100-ton concentrating plant, estimated to cost $50,000. 

The Parker Motor Car Co., Seattle, Wash., will soon start 
the construction of a two-story brick building on Melrose 
a and East Pine St. The cost is estimated at about $30,- 
000. 

The Eugene Iron Works, Eugene, Ore., plans to con- 
stvuct a factory for the manufacture of portable camp stoves. 
George Frazer is interested. 

The Commercial Garage Co., Oakland, Calif., is having 

plans prepared for a garage and machine shop on Broadway. 
Cc. W. McCall, Central Bank Bldg., is the arch. 
_ N. W. Sexton, arch., Chronicle Bldg., San Francisco, Calif., 
is preparing plans for a two-story garage and machine shop 
for Robert McMillan. The building will be on Valencia St., 
and is estimated to cost $20,000. 

The San Christina Investment Co., San Francisco, Calif., 
is having plans prepared for a one-story garage and machine 
shop on Clay St. The buildin will be 68x127 ft. and is 
estimated to cost $15,000. J. Miller, Lick Bldg., is the 


arch. 
CANADA 

Albert Morlock, Crediton, Ont., will build a garage and re- 
pair shop. The estimated cost is $7000. 

Fire, Mar. 17, destroyed the thresher and engine plant of 
the John Goodison Thresher Co., Sarnia, Ont. Loss, about 
$250,000. 

Claus Shear Co., Toronto, Ont., will erect a factory for the 
manufacture of cutlery. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


On Mar. 18, fire destroyed the sardine factory of E. W. 
jrown & Co., South Portland, Maine. Loss, $30,000. 

The city of Beverly, Mass., will establish a new pumping 
station. The cost is estimated at $6000. 

On Mar. 19, fire destroyed the plant of the Providence 
Yarn Co., Fall River, Mass. Loss, $90,000. 

Walter S. Bartlett, Haverhill, Mass., whose mill was burned 
last fall, is rebuilding. 

John Owens & Co., whose paper-box factory at Lynn, 
Mass., was recently destroyed by fire, will remove to Haverhill, 
Mass., where it will build a two-story factory. 

The American Writing Paper Co., Holyoke, Mass., is build- 
ing an addition to its drainer room. 

The W. H. Miner Co., Springfield, Mass., recently incor- 
porated, is reported to be planning a factory for the manufac- 
ture of chocolate and cocoa, with a capacity of 16,000 Ib. a 
day. W.H. Miner is pres. 

The H. C. Rose Cut Sole Co., Worcester, 
incorporated, will build a new factory. 


Minn., is constructing an 


Mass., recently 
H. C. Rose is pres. 
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The Building of Brass Band In- 
struments 


By Ernaw VIALL 


SY NOPSIS—Mechanically speaking, the making of thi 
horns used in bands and orchestras is not the com pli- 
cated process the uninitiated might imagine, though the 
assembling, testing, tuning and real “know-how” are 
things not to be conveyed on paper. The larger parts are 
made of sheet brass, tacked and brazed together, and 
spun to shape. Some of the bends are made in special 
bending fixtures and the kinks and untruths are worked 
oul by the use of draw-plates. 
# 
li is not intended in this article to show the making 
of band instruments in such a way that one might start a 
factory therefrom. ‘That would be an impossible task. 


The bell of a horn is not spun out of one piece as an 
examination of the finished instrument might lead o1 
to think, but it is made from sheet brass in most case- 
cut out by hand with tinsmith’s shears, using a template 
as a guide. Some of the smaller parts are die cut but 
the larger ones are all cut as described. This can be 
easily understood when the large variation in horn sizes 
and shapes is taken into consideration and also the fact 
that the rough sizes need be only approximate. 

After the bell has been cut out the edges are notched 
with a special cutter and then “tacked” together over 
the horn of an anvil with a hammer, as shown in Fig. 1. 
This same method is employed for all sizes and the oper- 








Fig. 1. Tackine a Seam TOGETHER 

But it is intended to give a good idea of the principal 
methods in use in a modern factory. Such instruments 
as the flute, piccolo, clarinet or any wooden’ instrument, 
will not be touched upon, our attention being solely con- 
fined to those made entirely of metal, and having a flar- 
ing outer end, or bell. 

As a matter of course, owing to the complicated design 
of horns of various types, a large part of the manufactur- 
ing or building operations is hand work, dependent, 
more or less, on the personal skill of the workman. In 
this connection it is worth noting that a large majority 
of the workmen are-native Americans of several genera- 
tions standing. 

The factory of C.°G.-Conn, Inc., Elkhart, Ind., where 
the material for this. and subsequent articles was ob- 
tained, employs between 300 and 400 men and is the 
largest factory in the world devoted to the exclusive 
manufacture of band and orchestra instruments. Every 
conceivable type of instrument is made, horns, flutes, vio- 
lins, drums, and the almost infinite variations of each. 


MAKING THE BELLS 


Horns, of whatever type, may be gold, or silver, or 
nickel-plated, and artistically hand engraved, but the 
main foundation is sheet brass.and the horn is literally 
built up out of parts made of sheet brass or tubing which 
is cut, formed, spun or bent into the required shape. 


Fig. 2. Tackine a BELL AND TuBE TOGETHER 








AM.MACHINIST 











Fie. 3. Tur Norenine Toot ann Its Work 


ation shown, as well as thee following ones. may be taken 
as. typical of. all work of the same class. 

In Pig. 2 the bell ds shown being tacked onto the body 
of the horn, the ame method of notching being used. 
These notches are cut with a special cutter made from a 
pair of pherg, as shown at the right in Fig. 3. The kind 
of notches that this tool, makes in the edge of the metal 
are-shown at the left. The little tongues of metal thrown 
up are easil¥‘elinched down ento the edge of the other 
piece, holding it securely enough for brazing. 

To braze the bell, it is set over’a turntable, as shown 
in Fig. 4, and the joints or seams are brazed with sil- 
ver, using a gas blow-pipe like that shown on the right. 
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Brazinc A LARGE 
BELL 


Fig. 4. 


HAMMERING AND SPINNING 


The lapping of the metal at the seams, and the brazing, 
naturally leave ridges in the work. These ridges are 
hammered down until the seams are of the same thick- 
ness as the rest of the metal. This is done by the power 
hammer shown in Fig. 5. The blow given is cushioned 
hy a volume of air between the hammer and the actuat- 
ing piston. 

In order to make clear the action of the hammer let 
it be understood that the body of the hammer A is 
made a close fit for the cylinder B and is free to slide 
up or down in it when not opposed by air action. A pis- 
ion in the upper end of the cylinder is operated by the 
connecting-rod C, and the crank-disk D, the parts be- 
ing so made that there is always a certain amount of 


space between the bottom of the piston and the top of 
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Fie. 6. Brii-Sprn- 
NING TOOLS 


HAMMER- 
MERING MACHINE 


5. THe SEAM 


the hammer body. Now if the valve £ is closed while 
the crank-disk is turning the hammer will be forced 
downward by the confined air on the down stroke and 
raised by the suction on the up stroke. This action gives 
2 beautifully cushioned blow. 

It is not necessary for the operator to shift the driving 
belt to stop the hammer, all that is needed being for 
him to open the valve £ and allow the air free entry or 
escape. The horn anvil used is clamped in V-blocks 
so that it may be easily changed for another size or shape. 

After being hammered down to a uniform thickness, 
the work is ready to be spun mto shape, which is done 
over a form in a lathe, using the tools shown in Fig. 6. 
The tool A is used first and is merely a heavy bar of 
wood about four feet long and two and one-half inches 


in diameter at the largest part. The tool B is of steel, 











Fie. 7. WIRING THE EDGE or A BELL 





Fie. 8. ScRAPING OFF THE SOLDER 
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set into a strong wood handle and is used to harden the 
metal. When using these tools they are laid over a rest 
close to the work and against a pin set into one of the 
holes in the rest. In this way the operator can obtain 
great leverage, with little exertion. 

The next operation is to trim the edge of the bell which 
the spinning process leaves somewhat ragged. ‘This is 
done by holding a sharp-edged tool against the edge of 
the bell as it revolves. The amount to trim off is deter- 
mined by means of a pair of keyhole dividers the long 
leg of which is set over the outside of the “faceplate” 
and the other leg used to scribe a line on the work. 
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The edge is now ready to be turned over for the wire, 
as shown in Fig. 7. As this engraving shows, the edge 
is first spun out about parallel to the axis of the form. 
The wire A is then placed inside this and the edge spun 
down over it. The first operation of turning the edge 
outward is not done with an ordinary spinning tool but is 
done with the pliers B the jaws of which are so ground as 
to have a space between them a little more than the thick- 
ness of the metal. These pliers are held with the edge 
of the bell between the jaws, aud * the operator with a 
twist of the arm turns the edge out. 

The work is next removed from the mandrel and the 
wire is soldered in. It is then replaced on the mandrel 
and the surplus solder scraped off, as shown in Fig. d. 


FoRMING CROOKED BELLS 


The first operations on crooked bells like the one shown 
at A, Fig. 9, are the same as just shown, but the crook 
cannot be spun, so resort is had to another method. The 
work is placed over a form or mandrel, like B, and then 
a lead collar, like C, is placed over the smal! end and 
hammered down over the crook. After the collar has 
hammered down over the work, it looks like the 
one shown at D. The collar is only pounded on far 
enough to enable the concentric part to be spun into 
shape. This is done by scréwing the mandrel on the 
spindle of a lathe and finishing in the usual manner. 

The inside of the bells is polished with emery cloth 
while held as shown in Fig. 10. Paper wrapped around 
the outside before inserting gives a grip and prevents 
scratching or denting the work. 


been 
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Fig. 10. PoLisHiIne THE INSIDE OF A BELL 
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Fie. 12. Exampies or Bent TuBEs 


A Draw-PLaTE 


Fic. 13. Mertuop or UsiIne 
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BENDING 


There are different methods used for bending tubes 
for various purposes but a device used for bending cornet 
tubes is shown in Fig. 11. before and after 
bending are shown at A and B respectively. The tube to 
be bent is first filled with a mixture of melted tin and 
lead, then clamped lightly between the form C and the 
leather-padded, adjustable block D. The tube is then 
gradually bent around the form by means of the lever 
block & which is thrust between the tube and the inside 
of the outer arm of the yoke F. 


Tubes 
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Kia. 14. Two or tHe Draw-PLates Usep 


Many of the large tubes are bent in similar fixtures 
but, owing to the weight if filled with lead and tin pitch 
One of these large tubes filled with 
g. 12. This is 8 in. in diameter 
3 The small 


is used instead. 
pitch is shown at A, Fi 
at the large end, and in. at the smaller. 
piece B is made of 144-in. tubing. 

After the tubes are bent, they are made round and 
smooth by working them through draw-plates held in a 
vise, as shown in Fig. 13. The holes in the plates gradu- 


ally decrease in size, are polished smooth and _ have 
rounded edges. 
Two draw-plates are shown in Fig. 14. 


in diameter. 


The largest 


hole in the larger one is 734 in. 
: | 


BlanKs in Press Stock 
By B. Getst 
In the design of dies for press work, the thickness of 
the stock often plays’a more important part than ap- 
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pears at first glance. For instance, the blank shown at 
A could readily be made in the follow die B providing the 
metal were thin enough. This die pierces the two holes 
C at the first stroke and at the second stroke, the whole 
blank A is punched. With heavy metal, say 4 in. thick, 
the tongue )) might be found rather weak and liable to 






































break. ‘To avoid any chance of trouble and without add- 
ing to the number of stations on the follow die, it should 
rT eee - 7 — i 
1 CO | 
| 
| 6 EG) 
| at kg," 
| 95] | 
co | 
E en ® || 
| A 1} B | 
Blank An mnahingy 
BLANKS IN Lignt ano Heavy Srock 


be made as shown at E. At the first stroke in this die, 
the two holes C are pierced and also the opening, which 
in the die Bis cut by the tongue D. In the second 
stroke the blank is cut by the die G which has no deli- 
cate members liable to fracture. The punch and die for #’ 
pierce a hole ;'¢ in. longer than shown on the blank A, 
which assures their being blanked with an open end. 


a4 


Cutting Oil Grooves 
The Smith & Mills Co., Cincinnati, O., uses circular 
oil grooves on its shaper columns, rams and gibs as 
shown in Fig. 1. ‘These are cut with a piloted tool in 
a.radial drilling machine as shown in Fig. 2. While 
this halftone shows a ram being grooved, the process is 
the same in any ¢a8eg. The ram rests in pillow blocks 
A and B and the jig C is laid on and clamped fast. This 
jig has holes at DP-+ynto which the pilot of the cutting 
tool # fits and the cutting of the grooves.is only a mat- 
ter of a few minutes. The jig ig then shifted to the 

other side of the ram and the other gréeyes cut. 


4 
Si 
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Metuop or DoInG THE 
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A Simple but Efficient Tool-Room 
System 


By W. 


SYNOPSIS—A toolroom system devised to meet the re- 
quirements of a machine shop manufacturing a large 
variety of work on which many tools and fixtures are re- 
quired. It has reduced the large amount of time form- 
erly consumed in waiting for tools under the old system 
and works efficiently by virtue of its simplicity. 


Realizing the fact that the making and maintenance of 


special tools and fixtures is costly, also that the planning 
end carrying out most efficiently of a satisfactory tool- 
room system is no small proposition, I will describe a 
simple system which has been found to give satisfac- 
tion. 

In a good many shops when inventory time comes, the 
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DRAWING SHOWING SCHEDULE 


Fia. 1. 


task of approximating the value of the tools and fixtures 
is left entirely to the foremen. 

A good foreman has his hands full in discharging his 
duties of planning and directing the work of the men in 
his department, and the task of pricing the tools should 
not fall on him. 

He, in going hurriedly over a lot of tools and fixtures, 
will often place a ridiculously low figure on a tool that has 
cost many times the price put on, thereby producing a 
false inventory. This method of job lotting and under- 
estimating tools may account, in no small measure for the 
vast difference in individual profits as shown in the cost 
records and the yearly profits of the combined products. 

By this we mean that often a very large percentage of 
profit will be recorded on the cost sheets for a single piece 
and at the end of the year nothing but a very conserva- 
tive profit can be obtained. One of the reasons for this 
is that some costly tool or fixture has been made and an 
incomplete cost kept, and that not properly charged 
against the individual pieces, hence the extraordinary 
false profit. 

It is the ambition of every engineer and cost expert 
to bring down the cost of manufacturing to a low figure 
but let us not fool ourselves by forgetting that we have 


MYLES 


to deal with, when computing costs, a objectionable item 
called “overhead” and we might as well place it where 
it belongs as to try and find a place for it at the end of 
the year, for it becomes a large and distasteful burden 
when a year old. 
THE System DescriBpep 

In devising this system it became necessary to stand- 
ardize the tools and equipment as far as possible. As 
this system is run in conjunction with the bonus plan of 
pay, it was necessary to retrace some of the drawings, 
thus making room for the schedule as shown in the right 
hand corner of the illustration, Fig. 1. The schedule 
answers two purposes, that of listing the operation to be 
performed and also the location of the tools and fixtures 
for use in such operation. 





Portion or Toot STATION 


Fig. 2. 


On each floor there is a tool-storage room or station 
conveniently located. Each tool station is in an enclosure 
and fitted with suitable bins and racks for storing the 
tools and fixtures. 

Each floor or department is known by a letter and all 
tools belonging to that floor or department are stamped 
with that letter. As shown in Fig. 2 the bins and racks 
are allotted a certain number and are plainly marked. 
The main tool station is known by the letter T. All 
tools that are used in more than one department are 
kept in this station, likewise all which 
grinding and adjusting from time to time are kept 
this station is equpped with all necessary tool- 


tools require 
there, as 
grinding machines. 

All tools used by one department only are stored in 
the tool station located in that department. 

Each tool and fixture is stamped with a letter de- 
signating the station to which it belongs, also a number 
showing its location in the bins or racks of that station. 


Toot Recorp System 


In Fig. 3 is shown a sheet of the Tool Record book 
where a complete history of the tools and fixtures is 
kept. As each new tool is made it is numbered by the 
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tool maker and the cost of making (including drawing 
and pattern time where required) with the labor and 
material, also “overhead” is recorded in this book and 
by simply adding the cost of maintaining and repairing 
the tools a complete and perpetual inventory is ob- 
tained. 

To illustrate more fully the simplicity of this sys- 
tem, suppose we follow the procedure of a new man in 
the shop. He is assigned to a machine and given a set 
of tool checks bearing the same number as his time card 
for which he signs a receipt and is held accountable. 
He is instructed to drill a number of holes in a number 


of crankshafts which have been delivered to his ma- 
chine by the truckers. The first thing he must do is 
to secure his blueprints from the drawing room. He 


obtains the blueprint by leaving a tool check which is 
placed against his number and given back to him when 
he returns the drawing. From the blueprint he ob- 
tains the following information: The operation to per- 
form, the number of the tool or fixture required to per- 
form the operation, also what speed and feed to run his 
machine. 

After securing his drawing and noting the number of 
the tool he goes or sends a trucker to the tool station, 
which usually is the station situated on his floor, thereby 
saving a lot of time formerly lost in hunting up the lo- 
cation of the tool, and asks for tool No. B-1075, as the 
case may be. The tool clerk need not know for what the 
tool is used but simply goes to the rack or bin bearing 
the desired number and without any difficulty quickly 
secures the tool, leaving the man’s check in its place. 
If the tool is of such nature that it requires grinding 
or repairing after the man is through using it, it is 
sent to the main tool station and after being over- 
hauled, the tool foreman sends it back to the proper de- 


NAME OF TOOL 





Fic. 3. STYLE OF 


partment as is indicated by the markings on the tool, 


thus avoiding the chance of losing the tool in some 
other department. 


The installation of this system has entirely eliminated 
the mislaying of tools and increased by a large per- 
centage the efficiency of the entire organization. 


# 
Factory Door Latch 


By W. W ALTSGOTT 


The accompanying illustration shows a door latch for 
light and heavy doors; it is especially suitable for heavy 
factory doors which need a strong and durable latch. 

The latch consists of two steel drop forgings A and B, 
the piece A, which can be fastened to either side of the 
door and a lever B, which fulcrums on a pin C, The lever 
B is always held in its neutral position by the plunger F, 
which has spring pressure behind it. 
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When fastened to the door it may be operated from 
either side by either a pull on the lever B from one side 
or the weight of the body thrown against the other side 
of the door, which forces B to ride on the incline D, 
thus disengaging B and E to the position shown by the 
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Door-LATCH 


FACTORY 


dotted lines. The hodked portions marked X on A and 
B are hooked for the purpose so that when the lever B 
is pulled XX will come in contact, when brought into the 
position shown in the cut, thus distributing the weight 
and making the opening of the door easier. 

* 


Five hundred watts is a representative power consump- 
tion for large light units and in the table are given the effi- 
ciencies of available 500-watt'illuminants in order, from the 
lowest to the highest. The data are obtained from an article 


USED FOR 
ParT No. 


Cost 


MATERIAL WEIGHT TIME TOTAL 


Toot Recorp Boox 
on the efficiency of illuminants in the “General Electric Re- 
view.” 
Available Available 
Mean Sph. Mean Sph. 
Cp. per Watt Cp. 
A.c. series inclosed-carbon arc. 0.42 210 
Tungsten filament lamp (1 watt per hr. ep.) 0.64 320 
D.c. series inclosed-carbon arc......... 0.65 325 
Gas-filled tungsten filament lamp (0.5 watt per hr. cp.) 1.28 640 
Standard 6.6-amp. d.c. magnetite arc. 1.5 750 
Special 6.6-amp. d.c. —" are Ri 850 
hite flame, carbon are 1.95 975 
uartz mercury lamp 2.0 1000 
Yellow flame, eibes. are, , best 3.1 1550 
A.c. titanium arc. ‘ 5 att 3.6 1800 


y 


According to figures published by the International Bureau 
of the Telegraphic Union in Berne in June, 1913; there are in 
the world 3533 wireless-telegraph stations; 494 of these are 
on land and 3039 on vessels. Of the land stations 141 are 
equipped with the Marconi apparatus, 112 with the Tele- 
funken apparatus and the remainder with various other in- 
stallations. Of these 494 stations only 241 are completely 
open for pubiic service, 50 may be used under certain re- 
strictions, while 150 are reserved for official dispatches. Among 
the shipboard installations the majority are Marconi. In all, 
there are 1410 stations on warships and 1629 on board 
merchant vessels. 
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The Uncertainty of Test Bars from 
Composition Castings 


By W. 


SYNOPSIS—The uncertainty of the results from test 
bars cast on composition castings is forcefully pointed out. 
Many castings have been improperly condemned because 
of a failure of some test bar. A standard bar separately 
cast is proposed as a substitute for the cast-on bar. Nu- 
merous examples and tests of government mixture—S88 
copper, 10 tin, 2 zinc—show the great variations met 
with in the foundry. 

How many castings have been consigned to the scrap 
heap because the test bars taken from them did not have 
the required physical strength! In my opinion the greater 
part of those condemned castings were as good as those 
that stood the test. 

The composition called for is, we will say, 88 parts 
copper, 10 tin and 2 zinc—commonly known as govern- 
ment metal. The copper is used for the base and the tin 
and zine as a solder to bond the copper particles together. 
The action that takes place is simple soldering when all 
the metals are at the right temperature. If the cast metal 
is inspected through a strong glass it will be found that 
each original metal in the mixture is separate, no chemi- 
cal combination has been formed. The tin and zinc have 
caused each particle of copper to be coated with the solder 
and the strength of the mixture is in proportion to the 
amalgamation of the metals. It is the nature of the tin 
and zinc to be searching. Under a high temperature they 
are thrown out, penetrate and distribute, and coat all 
metals they come in contact with and thus become the 
solder or bond which holds the mixture together. 

Now there is a great difference in the melting points 
and atomic weights of these three metals: 

Melting Point 


Metal Deg. C. Atomic Weight 
Ns ol gen ceaie Man aie ch alee 1062 63 . 57 
Ee i Ss So eS 232 119.00 
RR EE eI a ae AE ae 419 65.37 


Thus we can readily see that great care must be used 
to keep this mixture in unison. 

The solderer knows that to make a good job he must 
have his soldering irons at the right temperature, and 
that a cold or too hot tool will cause a poor job. Similar- 
ly, the amalgamation in a composition mixture depends 
on the temperature of the metals. 

THE PRESENT METHOD 

In the foundry a pot of this metal is melted and the 
melter uses his best judgment as to the right temperature 
to take it out. Experience is his best and only teacher. 
The metal is taken from the fire and poured and goes 
tumbling down into a mold. In some cases it has a long 
distance to run and in others a less distance. Some sec- 
tions of the mold are thin and the metal sets quickly and 
holds its mixture, other sections are thick and heavy and 
the metal stays much longer in the liquid state. 

Test bars are placed at different points and the final 
inspection of the casting depends largely on the positions 
of these bars on the casting. Should the casting be light 
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and thin and the test bar a 1-in. round bar, the lighter 
section will draw from the heavier. Should the section 
be heavy and the test bar lighter, then the opposite action’ 
takes place. Should the casting be a heavy one, the bar 
goes through an annealing process and changes the var- 
ticles of the mixture, allowing the soldering to take on a 
different formation. Different test-bar locations have dif- 
ferent temperatures and different results are obtained, 
The distance which the metal has to run in the mold 
before reaching the test bar also changes the combination 
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ARRANGEMENT OF BARS FOR TEST NO.1O 
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ARRANGEMENT OF BARS FOR TEST NO.II 
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ARRANGEMENT OF BARS FOR TEST NO.I2 
FiG.3 


ARRANGEMENT OF Bars ror THREE TESTS 

of the mixture; sometimes for the better, sometimes for 
the worse. Could we always make the same casting time 
would teach us to locate the test bar at the point that 
would give us the best results—but as we are called upon 
to make a great variety of castings, we seldom make 
enough of each kind to find the best location for the best 
results and our castings are accepted or rejected on the 
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strength of the test bar. It is asked, if such action takes 
place in the test bar is it not liable to take place in the 
Yes, the same action does take place in the 


casting ? 
And the casting, if cut up into test bars, would 


casting. 
show the same variation. 

How many castings have been condemned from a poor 
test bar and yet when a section was taken out of the cast- 
ings it showed away above the test required! I have 
made exhaustive tests on compositions for over 15 years 
and today am as much at sea as when [ first started in. 

| have found out that temperature, and the way the 
atoms take on themselves a seating, is the cause of good 
or bad results. Temperature plays the greatest part and 
until the time comes when we can make an exhaustive test 
of temperatures for different mixtures we will be at the 
mercy of judgment, and a large factor of safety will have 
to be used to make up for the present unknown, 

The world is crying “Stop the waste,” I believe hun- 
dreds of thousands of dollars have been wasted in con- 
signing castings to the scrap heap; castings that were 
equal to those that were accepted, and on which the test 
bar showed no comparison to the casting. It is true we 
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show whether he had had too great oxidization in his 
metal. Any shortcomings on his part would be shown 
up in this standard test, and the test bar, showing good or 
had, would come nearer to showing the relative value of 
the metal in the casting to the metal in the test bar. 


Tensile 
Strength Elongation 


Tensile 
Strength Elongation 


Bar in Lb. per in ler Bar in Lb. per’ in Per 
Letter Sq.In Cent. Letter 8Sq.In. Cent. 
A 31,000 64 J 31,200 64 X shows a test bar 
B 29,000 5} k 29,250 54 cut out of riser 
Cc 27,500 4} L 30,750 5} Tensile Elongation 
D 30,500 54 M 29,750 6 Strength in Per 
E 29,500 74 N 39,000 144 in Lb. Cent 
F 28,500 64 Oo 37,500 134 per Sq.In. 
G Blow holes P 
H 31,100 64 Q 33,400 14 
I 31,000 7 R 38,250 15} 


TALLE 1—LOG OF TESTS ON BARS FROM CYLINDERS 
4 


SHOWN IN FiG. 
At present we are asked to do a thing that no one 
can tell us how to do, no books are written on it, no ex- 
periments have been made and published on it. We are 
given a pattern and told to put on a test bar and have it 
stand a certain strength and vet no one can tell us where 
to put it. 
Experience has proved to all that so many conditions 
come in to change the nature of the test bar that we are 





- 
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must have some standard to go by and the question is 
asked, “How can we form one?’ 
A SUGGESTED STANDARD 

It is my opinion that a standard comparison should be 
established. I weuld first analyze the mixture and see 
that it had been cast of 88 and 10 and 2, then I would es- 
tablish a set of chilled molds of a standard size, made to 
cast a test bar of a standard size; one mold should be 
cast as the first of the metal was poured, and one at the 
end. This test would be standard and show the action 
of the metal, at all times, cast under the same condition. 
This mold should also be heated to a certain temperature 
It mav be said that casting in such a mold 
Grant this and 


each time. 
would increase the strength of the bar. 
raise the specification to conform. 

Now if a sample of metal taken from the ladle showed 
the mixture to be right and the test bars showed up to 
the specifications, what nearer proof could vou have that 
vour casting was not as near right as could be expected 
from the design and pattern ? 

The foundryman would soon learn that certain condi- 
tions must be lived up to get the right tcst bars and he 
would have a standard to work to and would soon learn 
to meet the requirements and when they were met what 
else could be asked of him? If the standard were set 
right his chilled test bars would show whether he had 
melted his metal too hot or too cold, and they would also 





ARRANGEMENT OF Test Bars on A LARGE 
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at sea and only work from guess. Yet some hit the mark 
every time and have no trouble and what one should do, 
This is true, but we are at the mercy of 
know and we cannot all know his 


all should do. 
the fellow who does 
Pecrets, 

I was told once that a certain foundryman could al- 
ways get his results and looking into his methods, I was 
told that his secret lay in the use of clippings from 
horses’ feet. 

This may have or may not have been true; but must the 
world be at the mercy of such tricks to establish a stand- 
ard metal where so much is at stake’ One man may cast 
his bars on the end, one cast them on the side, one at an 
angle of a certain degree, one cools them off by water, 
another by air, one casts them in dry sand, one in green 
sand, one has a little secret dope he puts into his test-bar 
mold. For years all have been trying to find some way 
to overcome the uncertainty of test bars and today 
thousands of dollars are thrown away because the means 
have not vet been found to make the test bar stand up. 

Is it not time to have a better standard? One that all 
can work to; a condition that will be more uniform than 
a test bar placed on a casting? 

T have made a great many tests and will give some of 
them to show the troubles encountered under different 


conditions. 
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Test MADE or A 30-I1N, IMPELLER 
Three test bars were cast on this casting; one on the 


bottom, one on the top and one from the gate. 


Tensile Strength Elongation in 


in Lb. per Sq.In Per Cent 
Bottom test bar 25,300 S84 
Test bar from the top 34,340 174 
Test bar from gate 44,100 274 


All these bars were taken from the same mold and cast 
at the same time. 

Test No, 2 

The same metal showed in three bars taken from a lin- 

ing 40 in. diameter, 36 in. long, 44 in. thick, as follows: 


Elongation 
in Per Cent 


FROM THE SAME METAL 


Tensile Strength 
in Lb. per Sq.In 


No. of Bar 


1 35,000 17 
2 36,900 17} 
3 32,100 13 


Test No. 3 From THE SAME METAL 


Four bars taken from the same casting. 


Elongation 


Tensile Strength 
in Per Cent. 


No. of Bar in Lb. per Sq.In 
l 34,100 24 
2 29,200 S 
3 31,000 12 
4 28,100 6 


Test No. 4 From THE SAME METAL 


Three bars cast on a sleeve casting. 


Tensile Strength 
in Lb. per Sq.In 


Elongation 


No. of Bar in Per Cent 


1 38,600 Ss 
2 32,950 7 
3 41,150 134 


The same metal poured out of the same ladle cast two 
test bars in a separate flask molded side by side and 


gated from the same sprue, which showed : 


Elongation 


Tensile Strength 
in Per Cent 


in Lb. per Sq.In 


1 35,400 16 
2 38,500 22 


This No. 4 test shows that from 7 to 22 per cent. elon- 
gation, and from 32,950 to 41,150 Ib. per sq.in. tensile 
strength, can be obtained from bars all cast from the 


No. of Bar 


same ladle of metal. 
Test No. 5 
Two bars, taken from an impeller casting weighing 600 


FroM A 600-LB. IMPELLER 


lb., gave these results: 

Tensile Strength 

in Lb. per Sq.In 
1 37,200 16 
2 32,250 17 

Test No. 6 A 900-LB. Pump CAsInG 


Two bars, taken from a pump casing weighing 900 |b., 


Elongation 


No. of Bar in Per Cent 


FROM 


showed : 
Elongation 


Tensile Strength 
in Per Cent 


No. of Bar in Lb. per Sq.In 


1 26,400 ll 
2 39.300 21 
This ‘test shows that had only No. 1 bar been cast the 


casting would have been condemned, while if only No. 2 


had been cast it would have been considered fine, 
Test No. 7—Bars Cast at DIFFERENT TEMPERATURES 

Seven bars, cast at different temperatures, but all out 
of the same ladle of metal, melted in an oi] furnace. Also 
eight bars cast out of the same crucible, melted with coal 
fires. 


MELTED IN OIL FURNACE MELTED IN COAL-FIRED 


CRUCIBLE 


Rar Tensile Strength Casting Bar Tensile Strength Casting 
No Lb. per Sq.In. Temp. Deg. C No Lb. per Sq.In. Temp. Deg. C 
1 31,100 1300 1 33,200 1300 
9? 33,000 1300 2 34,500 1300 
3 33,300 1300 
3 40,000 1120 4 20,000 (2) 1048 
4 37,000 1120 5 26,400 1045 
5 38,000 1120 6 26,000 1045 
6 20,000 975 7 18.000 960 
7 25,000 975 s 19,300 960 
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rhe first crucible comparison with the bars poured 
from the oil-furnace melt at 1120 deg. C., was lost, ow- 
ing to the sudden drop. These bars were all cast in sep- 
arate molds and turned up to 1 sq.in., and show that 
temperature plays a great part. 

Test No, 8—Two 600-Ls. Pump Casines 

Both 
casings were cast out of the same metal, one after the oth 


‘Two pump casings, each weighing about 600 |b. 
er, but first cast not known. Both casings had two test 
bars cast on and located in the same place. 


Elongation 
in Per Cent 


Tensile Strength 


No. of Bar in Lb. per Sq.In 


Casing 1 21,500 12 
No. 1 2 20,500 11 
Casing | 1 39,650 18 
No.2 | 2 39,100 19 


metal and out of the same fur 


same style of casting and in the 


This was all the same 
nace; bars cast on the 


same location. 
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SECTION O-P 
Fig. 5. ARRANGEMENT OF Bars TO SHOW VARIATIONS 


Duce ro Posrrron 


The sprues and gates of this heat and mixture were 
put back in a crucible, melted over and a separate test bar 
This tensile 


strength per square inch of 42,000 Ib., 


cast above in a separate flask. showed a 


and elongation of 
17 per cent. 

It will be seen that this same metal and mixture varies 
in tensile strength per square inch from 20,500 to 42,000 
lb., and in elongation from 11 to 19 per cent. 

Casting No. 1 was condemned while casting No. 2 was 


considered fine. 


Nos, 10 Mape January, 1914 


Four test bars in a flask as per sketch show the follow- 
ing results; the tensile strength per square inch varies 
from 42,950 to 29,800 Ib. and the elongation from 33 to 
All bars were cast in the same flask at the 


AND 11 


TESTS 


11 per cent. 
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same time out of the same metal. This is shown in 


Fig. 1. 
Four more bars are shown in arrangement with the re- 
sults obtained, in Fig. 2. 
Test No, 9—Awn 8000-LB. CYLINDER 


I had occasion to make a large cylinder weighing about 
8000 Ib. The specifications called for a test of 30,000 Ib. 
per sq.in. tensile strength, and 15 per cent. elongation. 
The casting was a most difficult one to make and cost a 
lot of money for molding and construction. Knowing the 
difficulty of getting my test bars to stand up, I cast six 
bars on different parts of this casting, which gave the fol- 
lowing results: 


Elongation 


Tensile Strength . 
in Per Cent 


No. of Bar in Lb. per Sq.In 


l 27,000 11 
2 24,000 104 
3 28,000 12} 
4 24,500 11 
5 24,400 9 
6 33,000 17 


No. 6 bar saved the casting. I then took the runner 
or riser from the casting which showed, tensile strength 
per sq.in, 32,400 lb., elongation 16 per cent. Had I not 
had No. 6 bar, the casting would have been condemned. 


Test No. 12 
Four bars cast, out of the same metal, with the results 


» 


shown in Fig. 3. 


Here we find a drop of 11,800 lb. per sq.in. in tensile 
strength in the two outside bars in this flask, caused, in 
my opinion, by the metal not flowing to the outside bar 
of low tensile strength as fast as to the bar on the op- 


posite side of mold. 


Ram CYLINDER 


A LarGe 


Fig. 4 shows a large ram cylinder cast out of the same 
mixture, known as government, or 88, 10 and 2. This 
cylinder was 11 ft. 6 in. long, 16 in. diameter over ribs, 
with metal from 2 to 3 in. thick. 

This casting was cast in dry sand and cast on its end. 
The metal dropped from the top through shower gates; a 
gate was also run down the side to fill the bottom of the 
mold before the shower gates were opened ; test bars were 
placed as shown in the cut at A to R. These bars were 
cut off, stamped and turned to size and tested with the 
results given in ‘Table LI. 

The bar A shows a tensile strength per sq.in. of 31,000 
lb., but the elongation has fallen and only shows 614 
per cent., which was below specification. As you follow 
up the bars you will find the tensile strength is fair, but 
the elongation bad. At the pouring basin we cast a flask 
full of bars marked V, O, P, Q, R; you will notice 
that there we got our first good tensile strength, N show- 
ing 39,000 lb. per sq.in. with an elongation of 1414 per 
cent. The bars P and Q were dirty and could not be 
used ; & shows tensile strength of 38,250 Ib. per sq.in. and 
elongation of 15144 per cent., which saved the casting. 
To make sure of this, a section was cut out of the riser 
or head, as shown at Y. This test bar also showed a ten- 
sile strength per sq.in. of 33,400 lb., with an elongation of 
14 per cent. Had I not had bars N and R and a chance 


to cut a bar out of the riser, this casting would have 
been consigned to the scrap heap. 

The casting was machined and put under a hydraulic 
test of 3500 lb. per sq.in., and proved to be sound and 
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good. All will agree with me that this test was a hard 
one, and had the metal not been good, it would not have 


stood it; yet only bars N and R# and the X bar saved it 
from the scrap heap. 


PROOF OF VARIATIONS IN DIFFERENT POSITIONS OF THE 
Test Bars 


‘lo show the variation of the different test bars, cast in 
different positions, | made two tests as follows: I took 
a block of 6x6x12 in., I cast test bars on all four sides 
114 in, diameter by 10 in. long. I then cast one test bar 
in a flask alone 1144 in. diameter and 12 in. long, see Fig. 
5, A and B. I then cast a plate 12 in. long, 1 in. thick 
and 6% in. wide, Fig. 5 C. 

All of the above bars were cast out of the same ladle 
of metal, and as fast as possible, so as to pour each at 
about the same temperature. The plate, 12x614x1 in., 
was machined up into four test bars 1 inch square; all 
round bars were turned to 1 sq.in. in area. 

The tests showed results as follows: On the bars cut 
off from the solid block 6x6x12 in., Nos. 1, 2, 3 and 4; 
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SECTION C-C G 
Fic. 6. ANOTHER SERIES TO SHOW VARIATIONS DUE TO 


POSITION 


on the long bar cast in the flask, 114x12 in., No. 5; on 
the four bars cut from the plate, 614x1x12 in., Nos. 6, 
7, 8 and 9. 


_Elongation 
in Per Cent. 


Tensile Strength 


No. of Bar in Lb. per Sq.In 


1A 19,900 9 
2A 19,100 8} 
3A 18,500 9 
4A 18,100 4} 
5B 33,700 16 
6C 33,150 10 
7C 22,550 11} 
8C 34,750 15 
9C 38,200 15 


It will be seen from fhis test that the bars on the block 
6x6x12 in. were all low in tensile strength and elonga- 
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tion; this was caused, in my opinion, by the fact that 
the casting was so heavy and the bar so light that the 
particles in the test bars were controlled by the heavy 
body of metal so near to them, and the particles did not 
take on themselves the proper seating or coating of solder. 

The single test bar was good ; here the metal could take 
on itself its natural action, 

In the plate we find three good bars and one poor bar; 
the average is good and shows what could be expected, 
but this poor bar, if cut out of this plate alone, would 
have condemned it, while the bar next to it and side by 
side showed well. 

It will be seen in this test of metal, all out of the same 
ladle, that the tensile strength has improved from 18,- 
100 to 38,200 lb. per sq.in., and the elongation has im- 
proved from 4% to 15 per cent. 

To check this test, I duplicated it as nearly as possible 
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Fic. 7. Moup ror Arprrration Test Bar 


under the same conditions, except that I cast four bars in 
the flask instead of one. 


ANOTHER SERIES SHOWING THE SAMP VARIATION 


Test bars arranged as in Fig. 6, D, FE, F, were made, 
and the results showed that the same conditions still ex- 
isted. The bars, in the arrangement D, on the 6x6x12- 
in. block, still showed poor tensile strength and elonga- 
tion; the arrangement F is four bars cast in a flask side 
by side; the arrangement F is the 644x12x1-in. block cut 
into four test bars. 

The results show as follows: 


Tensile Strength Elongation 
No. of Bar in Lb. per Sq.In. in Per Cent. 
1D 24,200 15 
2D 22,600 13 
3D 21,640 7} 
4D 21,900 7 
5E 35,100 20 
6E 35,600 22} 
7E 36,800 25 
8E 34,800 21 
oF 32,650 14 
10F 32.870 16} 
11F 32,050 15} 
12F 34,900 16} 


The variations shown in the bars cast out of this same 
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ladle are, in tensile strength, from 21,640 to 36,800 Ib. 
per sq.in., and in elongation from 714 to 25 per cent. Had 
bars 2D, 3D or 4D been used to determine the value, 
the casting would have been condemned, while the other 
nine bars show the metal to be good. Had bar 7 £ been 
used, it would have shown extra good, while bar 3D 
would have shown extra poor. 

This test, which I undertook for the purpose of proving 
my ideas, shows me exactly the results which I have en- 
countered for the past 15 years in foundry practice, and 
which I stated in the beginning of this article. 

Is it fair to judge the value of costly castings by such 
unreliable methods as I have shown? Would not a stand- 
ard chilled mold of standard size and of a certain tem- 
perature when the metal was cast, furnish a better com- 
parison from which to judge? 

I realize that this bar would not be connected with 
the casting and questions might be raised as to whether it 
were actually the same metal as used in the casting, but 
in such cases would it better to find 
some way to prove that the bar and casting were of the 
same metal than to find the location in which to cast the 
bar so as to show that it did represent the metal in the 


not be easier and 


casting. : 

In Fig. 7 is shown the mold for standard cast-iron test 
bars. These are cast on end. I was not satisfied that the 
strongest test bars were obtained in this way, so I had 
eight test bars cast in the presence of the inspector for 
the Panama Canal Commission. Four of these were cast 
vertical to conform with the regulation, and four were 
cast on their sides. The bars were poured alternately out 
of the same ladle. The tests given herewith show that 
the bar cast horizontally is superior to the U. 8. Standard 


bar. 
U.S. Bar H. R. W. Bar 
Transverse, Transverse, 
Lb. Deflec Lb Deflec. 
2800 0.16 3500 0.17 
2850 0.18 3550 0.21 
2300 0.14 3600 0.19 
3050 0.15 3675 0.18 
¥ 
How to Write Help Wanted 
oO 
Advertisements 
By E. M. ANDERSON 


There has been a lot written, first and last, advising ap 
plicants how to answer help wanted advertisements. | 
think a word or two as to how to word the advertise- 
ments themselves might be apropos. 

Every man who is progressive and outgrowing his pres- 
ent position is looking for advancement and often, while 
he is deserving of it, there may be no way for him to get 
it with his present employer. His recourse then is to a 
personal canvass through friends and recommendations, 
or to the help wanted columns. 

A personal canvass means a loss of time. If he is on 
wages he loses his pay for the time, the company loses 
his services and if the company he is with finds it out 
he is liable to lose what he has. If he is on salary the 
company loses his services for which they have paid, it 
puts him in a dishonest position and the matter is con- 
siderably worse. He may not be so situated as to have 
friends in a position to recommend him, or he may from 
pride prefer not to appeal to his friends. 

That leaves him the help wanted columns. He is 
usually confronted with the anonymous feature and feels 
a reticence about giving full details of himself to he 
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knows not whom. He may be writing to a personal friend 
or a member of the same society as his superior, and unless 
stated in the advertisement “replies held in confidence,” 
he is a little leary of them. He may have known of a case 
when an answer to an advertisement was remailed to the 
applicant’s employer. 

Then again the wording of many advertisements is in 
itself sufficient to keep the very class of men wanted from 
answering. I have in mind a recent one reading some- 
thing like this: 

Wanted, a man who can design, improve, investigate, man- 
age, in fact do everything in the best way connected with 
electrical and mechanical manufacturing, including power 
plants and motor vehicles. Only those showing exceptional 
ability in their letters will be noticed. 

What capable, experienced executive would answer such 
an advertisement as that, I ask? Would the exceptional 
man try to prove it in a letter? 

Would not replies be sent in rather by boys fresh from 
college who have not yet found out how little they know, 
or else by men whose only ability consists in being good 
press agents for themselves ? 

| have hired a great many men in the last 10 years and 
have never found that a man who threw out his chest, 
flourished his references, told of past deeds and what he 
could do, amounted to much. As an almost invariable rule 
I have found that the really exceptional man wasn't 
bragging about it, because he realized how much there was 
he didn’t know. He realized the number of errors he had 
made in the past and felt his shortcomings, whereas the 
small man, proud of a few small achievements and 
blinded by his petty conceit, really believed himseif to be 


great and didn’t care to whom he told it. 
How I Wovuntp Ser Asovutr Hirina 


If 1 wanted a really good man and wanted to eliminate 
the petty undesirables I think I would insert an adver- 
tisement like the above and then another one as follows: 

Wanted a thoroughly experienced executive in mechanical 


and electrical manufacturing, now holding responsible posi- 
tion. Salary, $15,000. Replies confidential. 


Then | would throw away all the answers to the first 
and all the answers to the second from people who 
answered the first. From the remainder I would cull all 
that were patently undesirable and send a form letter 
containing all the questions I wished answered to the 
remainder, with the advice that the matter was confi- 
dential and that any and all correspondence would be de- 
stroyed upon conclusion of negotiations. I am telling you 
what | would do if 1 wanted a proper man for a reputable 
concern, not how I would proceed if I wanted a side- 
show booster. 

Finally is it not a great deal better to write to the 
manager of the want advertisement department of a 
reputable technical paper telling just exactly what kind of 
a position you have open and what you are willing to 
pay. Let him, with his experience in such matters, 
word the advertisement to bring replies from the kind of 
men you require. Also as it is no disgrace to want help, 
should not the firm name be given, and if desired insert 
“reply by letter only.” This would encourage many more 
desirables to respond and would eliminate useless cor- 
respondence with those who, for various reasons, might 
not care to work for your firm or who might know that 


your firm would not want them. 
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A Drawing Punch and Die 


By C. F. ScriBNer 


In the accompanying illustrations is shown a novel 
method of constructing a blanking and forming die, 
whereby the work is produced in one operation on a single- 
action press. 

At A, Fig. 1, is shown the blank produced by the first 
action of the punch on the sheet stock; at B is the result 
after the inner punch has pierced the hole and at C is 
shown the completed piece, after the outer punch has 
formed the shell to the required shape. 

The construction details of the punch and die are 
shown in Fig. 2 where A represents the die-shoe which is 
bored to receive the die plate B which is pressed into A 
and held into place by the two dowels C C. The die 
plate B is counterbored in its lower end to receive the 
pressure ring ) and is bored in its upper end for the 
diameter of the blank which it is required to produce. 
At F is shown the punch which fits into the punch holder 
of the press and is used to produce the outside diameter 
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THE WorK AND THE DIE 


of the blank, while / represents the inner punch which 
pierces the required hole in the blank. The tension pins 
@ G@ are held against the pressure ring D by the action 
of the tension spring H. The former J is bored to permit 
the scrap produced by the piercing operation passing 
through and dropping into a box on the floor.. Its upper 
end acts as the die for producing the inner diameter of 
the pierced blank. 

The stop A is held in position by the setscrew L and 
makes contact with the stock on the blanked hole produced 
in the scrap which has passed the die. The stripper plate 
M is held by two screws and dowels, as shown. The posi- 
tive knockout \ is a sliding fit in the punch £, having 
adjusting nuts on its upper end which govern the depth 
of its movement. 

In operation, the stock is fed against the stop K and 
the punch descends and blanks the outside diameter, the 
stock being supported by the pressure ring D so as to 
prevent buckling or wrinkling. As the stroke continues 
downward the inner punch F’ pierces the inner hole in the 
blank and continuing to its lowest position forms the 
metal to the required shape. In ascending, the positive 
knockout strikes a stop which forces the knockout 
downward and ejects the work. 
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Building Motors on Production Basis 


By Harry C. SPILLMAN 


SYNOPSIS —A description of railroad gang drilling 
machines which enable the drilling of crank cases to be 
performed in a comparatively short time is given, the 
method of separating the chips of the machine tools is 
shown; the chips are carried away from the cutting 
tools and conveyed into a box. This keeps the machine 
floor free from chips and is of assistance to the pro- 
duction of the machine. 
‘ 

The Continental Motor Manufacturing Co. was one of 

the first to consider the building of automobile motors in 


large quantities and the adoption of interchangeable parts. 


































































































This company has devoted much study to its new De- 
troit plant, special attention being paid to the equipment, 
such as special machinery, jigs, fixtures and arrangement 
of machinery to increase production without reducing 
the quality of the product. 

Kach building’ is especially designed for the depart- 
ments which it houses. The factory, except the power 
plant, consists of seven buildings of reinforced concrete, 
saw-tooth and monitor type. These different type build- 
ings are all joined together, thus placing the factory 
under one roof. This arrangement brings the different 
departments in close touch with each other, and greatly 
reduces the cost of handling 
material in process of manu- 
facture, 

The 
departments are 


stores and assembly 





located in 
reinforced-concrete buildings, 


with large window areas. 





The machine shop is housed 


in ‘a saw-tooth huilding of 








steel construction having win- 











dows which open the whole 
length of each bay. The test 
room 1s Of monitor type 
construction equipped with 


an electric erane. Each build 





ing is made fireproof and ad 


ditional protection is given 





by means of a complete 





sprinkler system. 








The- illustrations in this 
article will show the great 
saving in cost and a corre- 





sponding increase In produc- 


tion by the use of multiple 


drilling machines, jigs 
mounted. on carriages and 





other schemes which increase 


the and at the 
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Fia. 4. MuLtTipLeE DRILLING ON CYLINDER 


parts of the motor interchangeable. These items are of 
more than passing interest as they are directly responsi- 
ble for an annual output of over 30,000 motors. They 
represent short cuts which can be applied to other lines 


of manufacturing. 


RaArLRroaApD GANG DriLLing MACHINES 


Fig. 
chines. The jig is mounted on small wheels which run on a 
special metal track. The crank case, when ready for the 
drilling operations, is placed in the jig and carried along 
the track under each multiple drilling machine. The 
jig is carefully balanced and pivoted which renders it pos- 
sible to turn it over on all four sides for drilling by 
means of a crank located on the side of the carriage. The 
jig is locked in‘position under each machine and the 
track and wheels are made V-shape, which eliminates 
any vibration and keeps the fixture in alignment. Each 
takes care of the drilling on one side and then 


1 shows a special railroad gang of drilling ma- 


machine 





Fic. 6. Factna ENps or A CRANK CASE 


CASTINGS 
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Fie. 5. MaAcutntnc ConnectinG-Rops 


the carriage is wheeled to the next and the jig is turned 
for drilling on the other side. An air hoist is located at 
the end of the track for lifting off the top of the jig and 
removing the finished crank case. One crank case can be 
completely drilled in seven minutes. Three minutes of 
this time are consumed in placing the crank case in the 
jig and the remaining four minutes in drilling the 95 
holes necessary in each crank case. 
Another short cut is shown in Fig. 2 
special Rockford horizontal boring machine and the fix- 
ture which accomplishes the bearing boring in 16 min. 
This machine operates four multiple spindles with 10 
cutters. The holes bored include the crankshaft, cam- 
shaft, pump and magneto-shaft bearings and bushings. 
The fixture is pivoted at its base, which allows the end to 
swing to one side when replacing a crank case and ar- 
ranging the cutters, which are mounted on spindles. The 
fixture is then swung in place and the spindles quickly 
connected to the machine with universal joints. This 


consisting of a 








VALVE-GRINDING MACHINE 
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method of boring the bearings is a great time saver as 
it bores all the bearings at one time and they are in 
alignment. 

The heaviest material to be handled is the cast-iron 
cylinders, which are cast three, four and six en bloc. 
These cylinders pass directly from the rough stores to 
the large four-head Ingersoll mills where the sides are 
faced. Directly opposite these machines are the four- 
and six-spindle Foote-Burt machines shown in Fig. 3. 
As fast as the chips are formed they are carried into a 
metal box located back of the machines, by means of an 
exhaust fan. ‘The air is pulled in around the boring 
spindles and through the castings, where it picks up the 
metal chips and conveys them through a small pipe to 
the metal box. Baffle plates located in this box separate 
the chips from the air and the metal chips are collected in 
the box. This scheme carries the chips away from the 
cutting tools as fast as they are made and it keeps the 
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bed of the machine, floor and interior of the castings free 
from chips, which is a great assistance in increasing the 
output of these machines. 

Alongside of the Foote-Burt machines is a line of 
gang drilling machines having a track in front similar 
to the crank-case track. Fig. 4 shows this equipment. 
By using a cleverly designed jig mounted on a small car 
the cylinders can pass from one machine to the next with- 
out resetting the casting. All the boring and reaming 
operations are completed on this track and when the cyl- 
inder is removed from the jig it is ready for the final 
operation of grinding on Heald Grinders. The dust 
from these grinders is conveyed into a common exhaust 
pipe located in a trench below the floor and connected to 
an exhaust fan and separator. This system of collect- 
ing the dust does away with overhead piping. 


MACHINING CONNECTING-Rops 


Fig. 5 shows the drilling and reaming of four connect- 
ing-rods at one time by means of an 8-spindle Foote- 
Burt gang drilling machine and special self-centering 
jigs and special clamps. Each drill and spindle is in- 
dependently fed and the connecting-rods are held to a 
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limit of 0.0005 in., on each diameter, allowing a maximum 
variation of 0.001 in. One man can easily take care of 
this machine and turn out 200 connecting-rods per day. 
Fig. 6 shows the method of facing both ends of the crank 
case and oil pan in one operation. The two parts are 
bolted together and centered on a special lathe. This 
allows the operator to face both ends of the crank 
case and oil pan in one set-up. It is considerably faster 
than a milling operation and gives more accurate re- 
sults. 

The grinding of six valves at one time is shown in 
Fig. 7. This is done with a multiple-spindle oscillating 
valve grinder, which can be easily operated by one man. 
It is accomplished by placing the valve stems in the 
proper position and connecting the spindles with the 
slots in the heads of the valve stems. This machine 
does the same accurate work as a single-spindle machine 
and has an output six times as great, as the entire set of 
valves is ground in at one time. 

Both sides of two connecting-rods are faced at one 
time by means of a miller as shown in Fig. 8. Four cut- 
ters are used to accomplish this operation and the il- 
lustration shows a special jig having self-centering guides 
and rods in the bolt heads. These allow the operator to 
remove the finished material and place two rough forg- 
ings in the fixture without the use of centering pins or 
using a wrench. 


te 
The Dial Indicator in Cutting 
Threads 
By O. F. Grecory 

The illustration shows another application of the dial 
test indicator, which proves satisfactory in cutting threads 
for taps, hobs and the like. ‘The idea is simply that of 
substituting the sense of sight for that of touch, in dis- 
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ARRANGEMENT OF DIAL INDICATOR IN CUTTING THREADS 


regarding the screw stops on the cross feed of the lathe 
by using the needle of the indicator as a means of bring- 
ing the thread-cutting tool to the desired location in cut- 
ting to the correct diameter. 

The idea, though simple, only adds to the numerous 
ways the little tool can be used. It might be said that 
the indicator is to the toolmaker what the plumb is 
to the carpenter. The idea can be applied on work on the 
miller, planer and gear cutter for making the final cuts. 
All that is necessary is to make a suitable bracket. 
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The dial-test indicator shown in the _ illustration 
is supported by the bracket B. The hardened pin 
A, while not necessary, is simply a land for the 


button on the indicator. Rough the work to within a few 
thousandths of size, using the screw stops on the cross- 


feed. Regrind the tool, reset and take a chip over the 
work. Now while the tool is in position for this cut, 


set the indicator so that the needle reads about 0.01 in. 
on the dial. Run the tool back and position it for the 
next cut by causing the needle on the indicator to read 
0.011 in. 

this manner until you reach to the re- 
quired depth. Any style of indicator can be used, al- 
though the button on the dial indicator has about a 14-in. 
movement which makes it preferable to others. 

For cutting internal threads, reverse the indicator so 
the button is in the position as shown by the dotted lines. 
Make another bracket D, as shown by dotted lines, and 
fasten it to the cross-slide of the lathe and proceed in the 


Continue in 


same manner as for cutting external threads. 
B 


Pattern for Worms 
By James F. Hopart 


An interesting method of molding worms is in use 
in the shops of the Detroit Foundry Co. 

As shown by Fig. 1, the device consists of two half- 
patterns of a worm #H and /, mounted upon a single 
shaft J which rests in bearings at either end and is ar- 
ranged to be turned by the crank XK. 

Three cores are shown in place at A, B and C and 


separately at A,, B, and C,. The device is mounted 
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PaTrerN FoR Worms 

upon a stout frame L which is made to fit the flasks used 
in molding the worms. ‘The dowel / and hole G mate 
the corresponding hole and dowel in the flask. 

A thin steel stripping plate ) is placed as shown, and 
fitted closely against and between the threads of the 
worm, extending, in fact, down to the body of the sleeve 
to which the threads are attached. It will be noted that 
the worm teeth /7 and JL, fit tightly into the stripping 
plate which acts as a nut to move the pettern endwise 
when the crank A is rotated. One-half turn is the limit 
of movement possible for the crank and the half-pat- 
terns. ° 
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A sliding supporting-plate is shown at EZ, which may 
be pushed forward during the ramming of the mold. To 
draw the pattern, it is simply given a half turn, by means 
of the crank K which literally screws the pattern out 
of the sand; moving the threads around past the strip- 
ping plate, into the cavity below the pattern. Really, 
this is on top when the turning is done, for the mold 
is rolled over before screwing out the pattern. Thus 
none of the sand has to lift, during the pattern-drawing 
process. 

Two half-molds in tandem are rammed at the same 
time and a pair of these are matched together as cope 
and drag when closing, thus forming two complete worm 
molds per flask, or one worm for each molding operation. 


B 


Hardening Drop-Forging 
Trimming Dies 
By JAMes RULE 


An elevation and an end view of a drop-forging trim- 
ming die made from carbon steel, which is to be hard- 
ened, are shown in Fig. 1. 

A piece of soft wood as shown in Fig. 2, about 1 or 
114 in. thick, is cut the length and width of the face A, 
Fig. 1. A hole is then cut in the wood similar in shape 
to the hole in the trimming die, making the hole any size 
larger, according to the size of the 
plate to be hardened. 

The trimming die is then heated uniformly to the 
proper temperature and placed over a water jet, resting on 
two supports, with the face A up. The prepared piece of 
wood is then dropped quickly on the die and a weight of 
reasonable bulk with a flat bottom, is placed on the wood. 
The water should be turned on immediately, the plate 
remaining in this position until quite cold. 
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HARDENING 


The section shown in Fig. 3 represents the heated 
trimming die, the wood and the weight resting on the 
two supports, in their respective positions. 

The purpose of the weight is to keep the face of the 
wood well down on the face of the hot die. The surface of 
the wood which touches the hot die prevents the water 
from coming in contact with that portion of the die 
which is to remain soft. 

If the water is at a fair pressure and directed into the 
center of the hole in the trimming die the result will be 
well hardened cutting edges, supported by the unhard- 
ened portion. 

Packing the plate in a receptacle with some case-hard- 
ening compound is recommended. This will not only pre- 
vent decarbonizing of the material, but will impart a little 
carbon to the surfaces of the plate, which is of advant- 


age. 
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The Gyroscope--Its Principles and 
Applications in Practice 


By JoHn Atrey* 


SY NOPSIS—The gyroscope has now left the realm of 
the pure mathematician and has entered the field of the 
engineer. Higher mathematics are not necessary for a 
study of its principles, which are clearly explained in un- 


mathematical language, though the formulas are also 


given. Examples of the practical application of the gyro- 
scope on shipboard, in torpedoes, on gun platforms, in 
aéroplanes, in the monorail car and in the gyro-compass 
are explained, with the methods of applying the mechan- 
ism in each case. 

¥# 

The name gyroscope was given by Foucault, a French 
physicist, to that which most of us recognize by that 
name and are familiar with chiefly in the form of a 
toy. 

A gyroscope or gvrostat in its broader engineering 
sense is a rapidly rotating heavy wheel, whose axis of ro- 
tation is itself changing in direction. ‘There appears to 
be no definite distinction in the use of the terms gyro- 
scope and gyrcstat; the most rational would appear in 
calling an action gyroscopic when precession is quite free 
or controllable at will: and gvrostatic when the axis of ro- 
tation is fixed relatively to some large structure. Accord- 
ing to this distinction gvrostatic action is usually inci- 
dental and not desired—is tolerated because it cannot be 
got rid of, as may be seen in an auto, train, motorcyclist 
or aéroplane making a curve; gyroscopic action on the 
contrary is the most salient feature of the mechanism; 
as in monorail mechanism, Schlick’s steadying apparatus, 
the gvro-compass, 

For a long time back gvroscopic phenomena have in- 
terested both the initiated and the laity. The powers 
and knowledge of the former have been frequently taxed 
to the utmost in the attempt to explain fully some mani- 
festations; the latter have been fascinated by something 
which appears to be immune from the elementary laws of 
mechanics. 

Until comparatively recently this subject was at hony 
almost exclusively in the domain of mathematics. How- 
ever, engineers have had the subject brought to the fore 
in the last decade, first by things which have been ac- 
complished mainly by the use of gyroscopes and which 
would otherwise be more difficult of solution—monorails, 
and so forth; second, where gvrostatic effects come in in- 
cidentally and cause unlooked for stresses and therefore 
have to be allowed for in design. In innumerable cases 
gyrostatic action comes in to a greater or less extent. 
It is worth remembering that as speeds increase so does 
the importance of gvrostatic action; hence it follows that 
cases which, a few decades ago, could be ignored from this 
point of view, can now no longer be ignored, due to the 
all-round increases of speeds. In many cases gyrostatic 
action exists in principle, though of such small magni- 
tude as to be negligible, although this negligibilitv must 


be proved and not assumed. 
*Instructor of engineering mechanics, University of Mich- 
igan 


HicghHrer Matuematics Are Nor Essentian To Srupy- 
ING THE SUBJECT 

The subject having developed almost exclusively in a 
mathematical atmosphere, it is not surprising that it 
brings with it a heritage of complexity into engineering 
This is a pity. Most that there is 
something intrinsically difficult in getting a clear idea of 
the fundamental principle involved and that it would 
take more time to master it than they care to give. This 


engineers believe 
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DIAGRAMS OF A MopeL Gyroscore 

state of affairs is not to be wondered at, as the viewpoint 
of the pure mathematician and the engineering mathe- 
matician are essentially different. The former insists on 
a rigorous solution embodying all conditions no matter 
how complex. The latter is ready to approximate, if by 
so doing, he can cut down complexity and so more easily 
retain his physical grasp of the problem. The mathema- 
tician builds up the most general case and deduces eas\ 
cases from this as particular examples; the engineer be 
gins with the simplest case and gradually builds up the 
more difficult ones. It is true that if one wishes to pur- 
sue all the ramifications of gyroscopic phenomena to the 
limit quantitatively, then the most advanced mathemati- 
cal machinery may be used to advantage. The important 
thing to the engineer is, however, first to understand the 
phenomena qualitatively, and second, to be able to handle 
the simplest case (with constant precessional velocity) 


quantitatively. The further than this that one goes, the 
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better, but this is amply sufficient (and needs no more 
than very elementary mechanics) to prevent engineers be- 
ing scared off gyroscopic phenomena as something in- 
tensely mathematical. 

The gyroscope has already done remarkable things and 
the future will probably see other equally or more re- 
markable applications in practice. There is no reason 
why a man of no mathematical knowledge but of inven- 
tive genius could not advantageously study the gyroscope. 
The magnitude of the action can be sensed sufficiently 
for a preliminary trial; and with all the mathematics 
possible recourse must always be had finally to experi- 
ment. I do not underrate the advantage of mathemati- 
cal ability in studying the gyroscope, but wish to make 
it clear that lack of that knowledge does not deter a man 
from applying it to new problems. 

In 1874 a great amount of money was spent in trying 
to keep the saloon of a ship steady in spite of a heavy 
roll of the boat. The attempt was made by Sir Henry 
Bessemer, of steel fame, a gyroscope being employed. 
According to the distinction given between gyroscope and 
gvrostat, the fiasco can be tersely explained by saying 
that they employed a gyrostat whereas they should have 
employed a gyroscope. If the men in charge of that ven- 
ture had understood gyroscopic action simply from a 
qualitative point of view that blunder and consequent 
waste of money would never have occurred. 

In the following discussion, although a proof of the 
algebraic statement is given, the discussion is so arranged 
that the continuity is not lost by omitting it. 

Probably most readers are already vaguely acquainted 
with gyroscopic action. If not, then take a portable elec- 
tric fan, hold it in the hands when running with the axis 
horizontal and then give a sharp twist about a vertical 
axis; or take a. toy gyroscope, spin it and put it in its 
box with the lid on; now twist the box spasmodically in 
any direction. There will be a decided kick felt—rather 
suggestive of the thing being alive. The reason why the 
gyroscope is sometimes facetiously attributed with occult 
powers is because if you try to twist it about a given 
line, it will not move at all, or very little, about that line, 
but will move about some other axis, probably at right 
angles with the first axis. All this erratic behavior can 
be boiled down to one simple rule. 


DISCUSSION OF PRINCIPLE 


The most convenient way to take up the study of the 
gyroscope is to get a small model, as shown in Fig. 1. 
This can be obtained for 25c. 

If the model be placed as shown in Figs. 1 and 2, one 
end on the tripod and with its axis horizontal, then if 
not spinning it will immediately fall down, but if spin- 
ning fairly fast it will scarcely fall at all, but revolve 
bodily around a vertical axis through A. 

In any gyroscope there are three important axes, the 
spin axis, the precession axis and the torque axis. 

In examining any gyroscopic mechanism, these axes 
should be the first things to look for; if two are located, 
the third can always be found by a simple rule. In the 
simplest case these axes are mutually perpendicular. Let 
us determine each of these axes in the present case. The 
easiest to note is the spin axis, as this is the axle of the 
whee! AB. It will be noticed that the whole framework 
swings bodily as if it were attached to a vertical spindle 
through the center of the tripod. The line AC is in con- 
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sequence called the precession axis. The center of grav- 
ity of the wheel and frame is at D, and the weight act- 
ing through here may be represented by an arrow W. 
The force W is exerting a moment W X AD about a line 
AO (see Fig. 1, which is a plan of Fig. 2). Because 
the tendency of the unsupported weight is to cause ro- 
tation about AO, this line is called the torque axis. If 
the wheel is rotating clockwise when viewed from B, then 
the point B will be found to precess clockwise in Fig. 1, 
and counterclock, if the motion of the wheel be reversed. 

To reduce this to a simple rule, it is necessary to stand- 
ardize the way of representing torque and rotation. Ro- 
tation of the wheel about AB is represented by an arrow 
from B to A; the arrowhead must point from B to A. 
This is easily remembered by the fact that a corkscrew, 
if turned with the wheel, will travel from B to A. If 
the wheel’s rotation were reversed, the arrowhead would 
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DraGram or Rorary Disk 


also be reversed. For the same reason the torque axis is 
AO, not OA. Now for the rule: 

The spin axis, if free to move, always takes the shortest 
course which will enable it to set itself parallel to the 
torque axts, the arrow heads to point in_the same direc- 
lion. 

If the spin axis is not free to move in this way, then 
it will tend to do so and a sufficiently strong reaction 
will have to be provided to prevent it so moving. It is 
evident that for BA to try to set itself along AO, the 
motion must be clockwise in Fig. 1. 

Let the spin be NV r.p.m. about AB, and the precession 
be n r.p.m. about AC, then it will be shown that: 

W & AD = 0.01096 InN 
W is the weight of the wheel and frame in |b. ; 
I is the moment of inertia of the wheel in engineers 
units of mass * ft?. 


Proor oF FUNDAMENTAL ForMULA WHEN PRECESSIONAL 
VeLocity Is ConsTant 

In any standard textbook on theoretical mechanics it is 

proved that Torque Rate of Change of Moment of Momen- 
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tum; also that Torque and Moment of Momentum are vector 
quantities. 

In Figs. 3 and 4 two views of a disk are shown which is 
rotating about OZ as axis and is making o radians per sec. 
OZ is shown in Fig. 3 and is normal to plane of paper in Fig. 4. 
A torque of T Ib.-ft. about OX is caused to act on it. The 
Moment of Momentum may be represented by a vector OZ 
whose length is Ie (= Mo. of Momtm.) to some convenient 
scale. 

Torque 


de 
T = I — or Tét 


Rate of Change of Mo. of Mom. is written 


Iém where ét and és are small incre- 


at 
ments of time and angular velocity respectively. 


In time é&t a torque T about OX will cause an increase 
of Mo. of Mom. Tét along OX. This is laid off to scale as 
shown. Now the resultant will be the vector sum of these 


two, or R in Fig. 3. For this to be true it is evident that 
the framework must have so turned that the axis is in the 
line R; that is, the gyro has precessed through an angle é¢ 


Imagine this disk to be the wheel of Figs. 1 and 2. 
60 
Its precessional velocity is therefore 5 = 2 (say) rads. per sec. 
6 
Also 6@ = 1S therefore ee =Q= ne 
Iw bt ie 
or 


0.01096 InN. 


the supposition that the preces- 
No further complication than this 


= IoeQaQ 


This equation is proved on 
sional velocity is constant. 
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ILLUSTRATING APPLICATION OF GYRO- 


SCOPE TO A SHIP 


Fie. 5. Mover 


is needed for the purpose of grasping the fundamental prin- 


ciple of gyroscopic action. Another assumption made is that 


N is a great many times larger than n. This is abundantly 
true in all practical applications. The pure mathematician 
usually does not make use of this assumption and so adds 


greatly to the difficulty of the solution without reaping any 


advantage therefrom. 
WHat tue Equation MEANS 
A careful study of this equation will now be taken up, 
helped by experimental check, the better to sense the 
facts. In this equation can be seen why the Bessemer 
Saloon was a failure, why the monorail car does not fall 
over, how ships can be steadied and why a gyro-compass 
is possible. 
Let us put this equation in words: 
Torque = Spin X Precession X 
If, therefore, the spin be reduced, the precession will in- 
crease and vice versa, that is. assuming the torque to re- 


a Constant. 
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main constant. Check by experiment. If the spin keep 
constant then precession increases with the torque. Try 
this by hanging a small weight at B. Now artificially 
increase the precession by holding a pencil vertically and 
following up 8B slightly, helping it onward. If preces- 
sion increases then the above equation states that torque 
increases also; but the torque to be counteracted is the 
same as before, W at a leverage AY). The gyroscopic 
torque is now (due to artificially increased precession) 
more than sufficient to hold W at a leverage AD from 
falling, and actually lifts it. The point D will be found 
to move upward as well as onward. This is the essence of 
the monorail car. 

Next slightly impede the precessional motion by hold- 
ing a pencil in front of B and pressing gently backward. 
The equation states that if the precession be decreased, 
then the torque is also decreased ; but there is still W X 
AD to be counteracted. What happens? The gyroscopic 
torque is decreased and must, therefore, be insufficient to 
hold up the wheel, the result is that the center of gravity 
slowly falls. It falls slowly because the supporting mo- 
ment is only slightly and not completely annulled. The 
fact that the precession has some value other than zero 
partially counteracts the fall. Carry this to the extreme 
and hold the pencil so that the precession is stopped dead. 
Result! The wheel falls exactly as if it were not spin- 
ning. This is of vast importance. If precession is not 
permitted then there is no counteracting torque. Lack 
of appreciation of this fact was the sole cause why, in 
1874, the expensive attempt to make a ship’s saloon re- 
main steady in a rough sea was a failure and remained 
unsolved until the beginning of the next century, when 
Herr Otto Schlick successfully attacked the problem. 

It is often said and is widely believed that a spinning 
wheel tries to keep its axis of rotation always the same. 
Implicit belief in this has been the cause of many errone- 
ous ideas. This statement is not true except under cer- 
tain conditions. To come back to Fig. 1. The resultant 
force W tends to make the gyroscope turn about AO, 
but does not succeed in doing so, so long as ut ts free to 
precess about AC. If not (when the pencil was held in 
front), then it turns about AO, just exactly as if the 
wheel were not spinning. So that in either case the axis 
of spin changes and will change no matter how small 
W may be. The real anomaly lies in the fact that, if free 
to precess, it does not move in the way one would expect, 
but it does move nevertheless, 

In the light of the foregoing principles the different 
applications to practice will now be briefly taken up. 


PRACTICAL APPLICATIONS 


Gvroscopes have been applied (and practically all in 
the last decade) with the following results: 

(a) The roll of a ship has been reduced, and can be 
reduced to any extent desired, even to zero, 

(b) A ship has been made to roll even though waves 
are absent. ‘This has been used to enable a ship to shake 
itself free from ice when opening a track for itself. This 
can be done much more efficiently if the ship goes forward 
with a regular roll, as this prevents a wedging action 
in the ice. 


(c) A ship has been made to pitch for the purpose of 
ice-breaking. 
(d) <A torpedo has been made to keep a constant di- 


rection independent of the waves tending to skew it. 
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(e) Platforms for quick-firing guns have been kept 
level in spite of the roll of the ship. 

(f) <A one-rail train has been made a practical ven- 
ture; though it remains to be seen whether it is a com- 
mercial venture on any large scale. 

(zg) An aéroplane has been made avtomatically to 
keep a level deck. 

(h) Last, but probably most important of all, a com- 
pass has been made which will determine the true geo- 
graphical North and so enable navigators to be indepen- 
dent of the variable and troublesome magnetic North; 
also in the future, it will probably enable one to be in- 
dependent of fine days or starry nights in accurate survey 
work. 

A gyroscope was first successfully applied to steady a 
ship by Dr. Otto Schlick, a German, who erected a heavy 
flywheel on a torpedo boat, the “See-bar.” The axis of 
the wheel was vertical and the whole gyroscope framework 
was swung on trunnions athwartship. In Fig. 5 is 
shown a model made by me for the purpose of illustrating 
this application. The wooden cradle, swinging on bear- 
ings as shown, represents the rolling of the boat. The 
rolling is caused by setting the pendulum in motion; 
the weight being swung out of the vertical by hand and 
then released. By shortening the string and so making 
the weight swing faster, a quicker succession of waves 
can be represented. The flywheel and motor swing en 
bloc, about an axis transversely across the ship. A fork 
pivoted to the wooden base can be easily swung into 
position so as to engage with a lug on the lower part of 
the motor, thereby preventing precession. When this is 
done there is no more steadving effect than if the motor 
were not running. When the precession is locked, the fu- 
tile attempt to steady the “Bessemer” in 1874 is repre- 
sented, 

It will be recalled from the discussion of gyroscopic 
principles that when the precession is zero, the gyroscopic 
torque is also zero: also that the axes of torque and of 
precession are at right angles. Therefore, if there is no 
precession about an athwartship axis, there can be no 
steadving effect about a longitudinal axis. However, 
there is precession about a longitudinal axis because the 
wheel rolls solid with the boat. There will be, therefore, 
a gyroscopic torque about an athwartship axis. In other 
words, the effect of having the gyro axis fixed relatively to 
the boat is that broadside waves will cause almost as much 
roll as before, but will in addition cause pitching. 

This construction does not completely annul the roll. 
The precessional velocity will get up high enough to pro- 
duce a gyroscopic torque sufficiently great to counteract 
the torque producing rolling, but precessional velocity 
takes time to get up and so some rolling occurs. In the 
“See-bar” trials, however, the rolling was reduced from 
30 deg. with the gvro locked to 1 deg. with the gyro in 
action. ‘The flywheel was, however, relatively heavy, be- 
ing almost 1 per cent. of the weight of the boat. The 
rolling can be completely annulled (and by a smaller 
wheel) if the torque producing rolling be anticipated, 
that is, if the precession be forced artificially, as was done 
by hurrying B with the pencil in a previous discussion. 
This is the method employed by Elmer A. Sperry, 
in this country, with good results. 

In the above we have passed over the boundary between 
passive and active types of gyroscopes. As will be sur- 
mised the passive type is that in which the precession is 
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free and so accommodates itself to the torque acting about 
an axis at right-angles to the precession axis. In the ac- 
tive type the precession is controlled (and therefore gy- 
roscopic torque also) quite independently from the torque 
due to external actions. The active type is clearly much 
more general in action than the passive type. With suit- 
able mechanism the precession may be controlled so as 
to keep the boat with a level deck or, to go to the ex- 
treme, the precession may be so forced that the boat 
will actually roll over on to the waves. The differences 
in period between the roll of the ship and of the wave ac- 
tion play an important part. In the passive type a brake 
is provided on the trunnion axis, which is adjusted so as 
to keep the swing of the gyro always in the most desirable 
phase relation to the roll of the ship; otherwise undesir- 
able results might occur. Consider what happens if no 
waves exist, but precession be forced. If this is done the 
boat is preparing to withstand waves which never come; 
it, therefore, leans over against the expected wave and 
then rights itself again. The precession now being forced 
in the other direction causes an alternate swing of the 
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boat. Thus the boat is given a regular rolling motion in 
spite of the water surface being smooth. This has already 
been used for making a boat cut its way through ice, 
which is more easily done if it has a rolling motion, as 
this prevents wedging action. If the whole gyroscopic 
apparatus were turned threugh a 90-deg. angle about a 
vertical axis, then the previous argument would show that 
the boat would be made to pitch instead of roll; this 
method has also been used for ice breaking in Russia. 
It does not appear so efficient as causing rolling. 
APPLICATION TO TORPEDOES 

The action of a gyro in a torpedo is of quite a differ- 
ent nature. Here the property made use of is that the 
axis of rotation will not change unless acted on by ex- 
ternal forces. The popular misconception is that the axis 
of rotation will not change its direction even if acted on 
by external forces. The gyroscope is so suspended that 
practically no forces act on it. If the torpedo turns, then 
as the gyro retains the same direction in space, it follows 
that relatively to the torpedo, the gyro has turned. A 
mechanism is so arranged that this relative motion is 
made to pull the rudder and so bring the torpedo back 
to its original direction. It is important to notice that 
the gyro does not really pull the rudder, for if it did the 
gyro would itself lose its direction—the gvro pulls a 
light valve, which controls a small air engine, and this in 
turn operates the rudder. The gvro really acts as a 
brain and directs the pulling. ) 
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A detailed description of the Bliss-Leavitt torpedo is 
given in the AMERICAN MACHINIST, Vol. 32, page 645. 


APPLICATION TO AEROPLANES 


With an aéroplane gyroscopes could be used rigidly to 
hold it with a level deck, or they could be used merely 
as sensitive elements operating the planes to keep stabil- 
ity. The latter method has been used, although it does 
not appear to have been much adopted. It would seem 
that the conditions requisite for aéroplane stability are 
so complex that the human hand and eye are the most 
efficient regulators up to the present, though probably 
they will not always remain so. 


APPLICATION TO MONORAIL WORKINGS 


The achievement of a practical monorail car by 


Louis Brennan, was a much more startling success than 
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FiG. 8. 


DIAGRAM OF BRENNAN’s MONORAIL CAR 


the steadying of a ship. The principle differs widely be- 
cause a ship is ordinarily in stable equilibrium, that is 
it will come back to its normal position if left to itself, 
but a car on one line, if permitted, will fall further and 
further away from the upright position. In one, gravity 
assists the gyro, while in the other it operates against 
the gyro. Thus a passive type of gyroscope, though effi- 
cient on a ship, would be quite useless on a monorail car. 
It would, it is true, delay the fall, but it would not pre- 
vent it. 

In Fig. 6 is shown a model of the mechanism of this 
car as manufactured by the Central Scientific Co., of Chi- 
cago. 

The action may best be described by reference to Figs. 
7 and 8. Fig. 8 is a plan which brings out the arrange- 
ment of the shelves. 
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The whole mechanism is pivoted on the longitudinal 
axis H. It is easily seen from Fig. 7 that the wheel @ 
can precess about the axis CC and wheel @’ about the 
axis CC’. They each precess the same amount though in 
opposite directions, as they are geared together by two 
toothed SS’. The two wheels run in opposite 
directions to avoid troublesome gyroscopic action in tak- 
ing curves. When everything is normal and the car is 
balanced with the center of gravity vertically above the 
rail, then the whole mechanism is floating about H as 
rollers R fh’, are all 
Two loose collars 
friction- 


sectors 


an axis; the axles A A’, also the 
just clear of the shelves B B’ CC", 
R R’ roll along the shelves C C’, but cause a 
al restraint in so doing. 

Now imagine that a load be dumped on the right-hand 
side of the car or that a wind blow from the left, or that 
the car enter a curve concave to the left side: What hap- 
pens? The whole car framework tips to the right, and 
as the shelves are rigidly a part of the car they move too. 
The mechanism floating freely on the axis // stays where 
it was until the shelf B comes up against the axle A. 
So soon as pressure on the axle A is felt, precession is 
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rHE PRINCIPLE OF THE 
(C‘OMPASS 


ILLUSTRATION OF 


GYROSCOPIC 


Fia. 9. 


The axle A 


ing rapidly, and, as the precession is comparatively slow, 


caused into a position such as PO. is rotat- 
there is a continual rubbing action of the shelf B on the 
axle A; this frictional force is in the direction to help 
the precession along just in the same way that pressure 
of the pencil helped in the previous discussion. 

The result of this is that the load, wind or centrifugal 
action, as the case may be, not only does not succeed in 
pushing the car over, but the car actually moves in oppo 
sition to the disturbing action. Gravity now helps to op- 
pose the horizontal force (in precisely the same way that: 
a cycle rider opposes the horizontal force of the wind or 
centrifugal action by leaning inwards) and the car ap- 
proaches the ideal angle at which equilibrium would 
The 


car 18, however, pushed over too far by the gyroscope and 


again be found independently of gyroscopic action. 


then swings of its own accord further, independently of 
the mechanism. This means that shelf B drops away 
from the axle A and the shelf C’ comes up against the 
roller RP’. 
and so the axles A and A’ roll back to their mid-position. 
The car is still too much inclined, but the axle A’, com- 
ing in contact with the shelf B’ and having its preces- 
sion artificially augmented just as before (only in the 
other direction) causes the car to come back nearer to the 
vertical. The angle at which equilibrium would be found 
is again overshot. The axles are again brought to the 
mid-position by the action of the roller R and the shelf C. 


This causes precession in the other direction, 
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Now the whole process is repeated again and again, each 
time with a smaller swing than before. 

Thus, to take an example, let us suppose that the car 
had a weight placed on one side, so heavy that it would 
necessitate a tilt of 4 deg. to bring the new center of grav- 
ity vertically over the rail again—the side where the 
weight would move upward, of course. That side would 
actually move upward sufficiently to make the car tilt 
more than 4 deg.; then it would come back to something 
less than 4 deg. from its original position, then out again 
to more than 4 deg., but not quite so far as the first time, 
and so on. This would be repeated many times, but so 
quickly, that one could discern nothing but a shiver about 
the new position of equilibrium. It is seen that the car 
always moves in opposition to the disturbing action ; thus 
the mechanism can be aptly described as an attacking 
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Fig. 10. THe Sperry Gyro Compass 

type in distinction to the merely defending type where 
the precession is not accelerated; or, as more usually de- 
scribed, active and passive types. A description of the 
Scherl Monorail road, in Germany, is given in the AMER- 
ICAN Macuintist, Vol. 32, page 1135. 


THe Gyroscopic CoMPASS 


Two notable makes of gyro-compasses have appeared— 
the Anschutz in Germany, and the Sperry in the United 
States. The latter is more recent than the former and 
has decided advantages; it finds its position more quick- 
ly than the German make, requiring only a few minutes 
in contrast to several hours. Also the corrections for lati- 
tude, speed and direction are, on the Sperry compass, au- 
tomatically made after dials have been set by hand. In 
the Anschutz used to estimate this 
correction. S. Navy and 


compass tables are 


The Sperry is in use in the U. 


is at present in service on 17 battleships and 9 sub- 
marines ; additional equipment orders are already placed ; 
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the Anschutz compass is in use in the principal European 
navies, 

The gyroscope itself is placed in a well protected posi- 
tion and works compass dials wherever required by means 
of electrical relays; thus only one gyroscope is used, 
though there may be any number of observation dials— 
these are known as repeaters. Before acceptance the 
compasses are tested by the Navy Yard, in which tests 
they are subjected to continuous operation for six days 
under exaggerated conditions of roll and pitch to repre- 
sent the motion of the ship; during this time the mas- 
ter compass and the repeaters must not vary from the 
true reading by more than 1% deg. 

The principle which makes a gyro-compass possible is 
seen from Fig. 9. If the toy gyro be held as shown and 
then a turn be made on the heel, the axis of the gyro will 
be seen to take up a vertical position immediately, and 
if the motion be reversed, the gyro will turn over, setting 
its axis again vertical but the other way up. The gyro 
always sets itself with its axis parallel to the axis of bod- 
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Fig. 11. Avro-Correcrion Diats ror Srerry Compass 
ily motion and the spin in the same direction as the bod- 
ily motion, 

In the gvro compass the construction is such that the 
axis of the gyro wheel is always approximately horizontal, 
so that it cannot set parallel to the earth’s axis, but it 
does the nearest thing to it by setting in the plane of the 
earth’s axis, that is, it points in the North direction in 
a horizontal plane. 

In the experiment just described the axis of spin al- 
most at ohce sets parallel to the axis of hodily rotation. 
The earth, however, turning very slowly —only one revo- 
lution per day—does not act so very quickly. As a result of 
that, exceedingly delicate suspension is required to get 
any of the desired effect. In the Anschutz compass the 
whole gyro framework with the wheel is supported in a 
bath of mercury and so the only resistance to rotation is 
y. In the Sperry com- 
pass the suspension is by means of a number of very fine 


' ,; : 
the surface tension of the mercury. 


wires together forming one suspension, and a mechanism 
is so arranged that as soon as the gyro wheel turns ever 
so slightly relatively to the support, then the top of the 
wire is turned by power to follow up the motion; in this 
way practically all twist is kept out of the wire. The 
electric follow-up system is a great improvement, for it 
relieves the gyro wheel itself from all the work, using it 
merely as a sensing element. 
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A view of the Sperry compass is shown in Fig. 10 
with the top cover removed and the bottom cover dropped. 
The time required to take up a definite direction has been 
reduced from several hours in the case of the Anschutz 
compass to several minutes in the case of the Sperry com- 
pass, 

A complication 
moving body, for 


enters in using a gyro-compass on a 
the motion of that body is added to 
that of the earth and the resultant axis of rotation is, 
therefore, slightly changed. Thus the axis of the gyro 
does not set true North, but the deviation therefrom is 
accurately known and can be easily allowed for. This 
correction is, in all navigable latitudes and at speeds 
which are at present customary, very small, and depends 
on three things—latitude, speed and direction. This cor- 
rection would be excessive within the polar circles and a 
gyro-compass would, of course, be quite useless at the 
Poles. In Fig. 11, which shows another view of the Sperry 
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compass, two dials can be seen. One of these dials is 
set to the speed and the other to the latitude; the cor- 
rection for these two quantities is then quite automatic. 
A cam also corrects automatically for the direction. 

If the ship suddenly change speed or course, a different 
correction is needed because the axis of total rotation will 
change. The question naturally arises: Will the gyro 
axis take up its new position quickly and accurately or 
will it oscillate about its new position for some time? 
By an exceedingly clever combination of evils, good is 
brought forth. 
been a troublesome factor, as it produced a jerk on the 
gyro axis and thus necessitated some time for it to come 
to rest. The instrument is so designed that this jerk 
places the gyro axis in exactly its new position, due to its 
changed speed and course, thus making it read true at all 
times and eliminating waiting for a settling after changed 
conditions ; this is true of both makes of gyro-compass. 


The sudden change in speed or course had 
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Indexing Technical Literature to 
Advantage 


By Lutruur D. 





SYNOPSIS—In indexing and preserving technical lit- 
erature it is important to look into the future. Well 
done, it may be of great and increasing advantage, es- 


pecially as time goes on. A system followed in preserv- 
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BURLINGAME* 


ing and indexing the AMERICAN MACHINIST its shown in 
detail. 
* 
In the vast mass of technical literature that is yearly 
coming from the press, there is much of permanent value, 
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mixed with a great deal that is of transient interest only. 

Periodical literature has the possibility of being the 
most uptodate and giving the latest developments in me- 
chanical matters, but it accumulates in such quantities 
that after a little while it becomes almost useless as a 
source of reference because of the mass of material to be 
waded through to find what is wanted. When such ma- 
terial is classified and put into book form, so as to be more 
readily accessible for any particular subject, it then be- 
comes so soon out of date that it loses much of its value. 
This applies also to trade catalogs which, in the csae 
of any progressive concern, where improvements in design 
are constantly being made, are habitually behind the de- 
signs actually being placed on the market. 

If periodical literature can be made available, so that 
it can be used in a method corresponding to that which 
would obtain if arranged in book form under the various 
subjects treated, then it may become of permanent and 
increasing value as a means of reference. To secure such 
advantages, the Brown & Sharpe Co. hes adopted a sys- 
tem of indexing technical literature which is found well 
adapted for finding quickly any particular article which 
has been published, and which may be of interest in con- 
nection with the work of the company. 

It is believed that in the matter of indexing the rule 
which is sometimes given that there should be one place 
only for a thing, cannot apply; in fact, the reverse is the 
case; there should be many points of approach to the 
particular article desired, so that from whatever point 
the search is begun a clue will be found to what is desired. 

To carry out this idea three kinds of indexes are used 
in indexing technical literature: First, a specially classi- 
fied card index of articles directly of interest in connec- 
tion with the business; thus under “Apprenticeship” is 
a group of cards indexing articles which are of value in 
as a number of 
further 


connection with that subject. As soon 


cards are entered under this heading a sub- 
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division still is made, as “School Work for Apprentices,” 
“Shop Apprenticeship,” “Articles regarding B. & 5. 
Apprenticeship,” and so on, besides a miscellaneous group. 
Under the head of “Gears” some of the headings are 
“Back Gears,” “Bevel Gears,” “Change Gears,” “Cutting,” 
“Elliptical,” “Epicyclic,” “Indexing,” “Internal,” “Spiral,” 
“Spur,” “Teeth (Miscellaneous) ,” “Teeth (Chamfered) ,” 


“Teeth (Standard),” “Teeth (Strength),” “Teeth 
(Stub),” “Testing,” “Worm Gears,” and so on. As the 
SS 
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A CONVENIENT Way To BIND THE AMERICAN 
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index grows, still further subdivisions can be made. 

If the subject is approached from another standpoint 
and it is desired to know the historical facts regarding 
some question of gearing, this can be found under the 
heading of “Historical,” which has subheadings of 
“Gears,” “Grinding Machines,” “Millers,” “Screw Ma- 
chines,” “Micrometer Calipers,” and the like, where cards 
are entered for such articles only as have a direct his- 
torical value. This saves wading through a number of 
cards on other subjects when a particular subject is de- 
sired. Fig. 1 shows the appearance of this index with the 
bound volumes of the AMERICAN MACHINIsT in the case 
below. 


Metuops or BINDING 


It might be said in this connection that a satisfactory 
way of preserving technical literature is to bind the vol- 
umes cheaply in buckram, the cost being 75c. to $1 each, 
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thus the volumes are available for permanent preservation, 
and for quick reference, with no danger of individual 
numbers being taken out and lost. The Brown & Sharpe 
practice is to leave the advertising in only one number in 
each year, simply to show, in a general way, the style and 
character of advertising at that period, and to bind the 
rest of the numbers without advertising matter. A cheaper 
method of binding, which can be done by a boy in the 
office if he has spare time and which saves the money cost 
of binding, was iflustrated and described in the AMERICAN 
Macuinist, Vol. 20, page 721, the illustration being here 
repeated, Fig. 2, for the benefit of anv who do not have 
access to the old volumes. This method is to stitch tapes 
on the back and then glue heavy paper to these tapes. 
using two thicknesses, so that the tape will come between 
the thicknesses of paper, and form a strong backing ind 
cover which will stand ordinary usage. 

As illustrating the use of the special index, to find this 
old article, | looked under “Binding,” in the index of 
“B-Miscellaneous,” and had the volume open before me at 
the desired article in a few seconds, although it was pub- 
lished nearly 17 vears ago. If I had looked under “In- 
dexing” or under 
author's name, [-would have found it in an equally short 


“American Machinist.” or under the 


time, as it was indexed under all of these headings; see 
sample card, Fig. 3. 


The Torpricat INDEX 


The second system of indexing is what might be called 

“Topical Index” of all articles published in a selected 
list of technical papers. This is made by securing two 
extra copies of the index for each volume, cutting up such 
indexes, and pasting them in a loose-leaf scrap book, as 
in Fig. 4. 

In this form of index every subject which stands out as 
having any interest in connection with the Brown & 
Sharpe business is given a separate heading, as, for ex- 
ample, “Bearings,” and all articles published in the 
AMERICAN MACHINIST on 
grouped together in this index, so that in a search the 


“Bearings” will be found 


index can be followed from vear to vear, without a break, 
and the desired articles more quickly found than by re- 
ferring in the ordinary way to the yearly indexes, one after 
the other. 
was published but no definite date can be fixed as to when, 


When it is remembered that a certain article 


a number of years can be gone over, quickly, from this 
index. Judging from the usual experience it is difficult 
to remember just when an article was published. We 
often find when a man wants to refer to something 
which he says was published “a vear or two ago,” that it 
might have been five or ten vears ago, instead, and as 
time goes on and the mass of material for reference in- 
creases, it becomes still more important to have a quick 
way of locating what is wanted. This being a loose-leaf 
index, as soon as one leaf is filled another can be inserted, 
so that the entries never get out of order. 

It will be understood that miscellaneous subjects, which 
are not of particular interest, are not separated out each 
under its own particular head, but are left grouped to- 
gether alphabetically, so that the index may be complete. 
Even in this form it is of some aid, if such a subject is 
desired, to look through this form of index rather than 
through the vearly indexes as furnished by the pub- 
lishers 


To illustrate, under “B” there is no separation of sub- 
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jects, until the word “Ball” is reached, this subject being 
made a separate group. Then miscellaneous entries follow 
until the subject of “Bearings” is reached, which also is 
made a group. “Belts and Belting” are the third group, 
“Blueprinting” the fourth, “Boilers” the fifth, “Boring” 
the last, separated out under the letter “B.” These are 
given simply as illustrations to show the general plan. 

The date and volume number are given at the top of 
each group, as shown by Fig. 4. 

The third method of indexing is to file a set of the 
regular indexes, volume by volume, in a specially pre- 
pared cover, which is made in the form of a blank book, 
with stubs only to which each index can be attached. An 
index book of this form is shown at the top of the cen- 
tral pile of books in Fig. 1. This form of index is, how- 
ever, seldom referred to, as the topical index is in more 
convenient form for almost every kind of search. 

If particular subjects are to be looked up, such as 
“Arguments Regarding the Metric System,” “Indexing 
the Spiral Head of a Miller,” and so on, assuming that 
these subjects have been of interest and have had full 
indexing, a series of cards will be in the special index as 
first described, and a boy can be assigned the work of 
getting all of these articles together and marking the 
place in the volumes with a slip of paper so that little 
time need be taken in reviewing the whole subject and 
selecting what is desired. If the subject has not heen 
previously looked up but is a new investigation then, 
whenever material is found which is of value, index cards 
are written to cover the ground, so that at another time 
the material will be readily accessible. 


Norices oF CURRENT ARTICLES 


All the current technical literature is reviewed by a 
competent man, who marks such articles as are of in- 
terest to be indexed, and also sends notices to men around 
the factory of such articles as should come to their at- 
tention, these notices being written in a stub book, a 
filled-in blank from which is shown in Fig. 5, a carbon 
copy being preserved for reference. 

If any question comes up regarding the prior use of 
any device, either for its historical interest, from a patent 
standpoint or otherwise, there is no better field for a 
search than through a properly classified set of volumes 
of periodical technical literature. 

When an article is found it is often desired to make a 
copy, either for separate files, to send to inquiring cus- 
tomers, or for some other reason, and to do this the use 
of a “photostat” is of great service, it being possible to 
put the book in the photostat and within a few minutes 
secure a copy. The direct copy has a dark background 
with white lettering and lines, but if it is desired to have 
a light background, a copy of this photostat print pro- 
duces such a result, and either of these copies can be made 
to an enlarged or reduced scale as desired. This ability 
to make copies in itself materially increases the value of 
hack numbers of technical papers. Fig. 6 shows a photo- 
stat print being made from a back number of the AMERI- 
cain Macuintst. A prism is used to “turn the corner,” 
making it more convenient than if the book or other ob- 
ject being “photostated” had to be set up on edge. Ex- 
cellent copies of blueprints can be made. Tn this case the 


background is light with dark lines when the first copy is 
made. 
In this whole matter of indexing and preserving tech- 
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nical literature it is important to look into the future and 
not to weigh the cost against the immediate returns. It 
is only after years of use that the returns show up satis- 
factorily on the right side of the ledger. 


& 
Tools Used in Making Eyeglass 
Bridges 


Al 


By Warren E. THOMPSON 


As generally made, the fingerpiece eyeglass bridge con- 
sists of a piece of round wire, cut to a definite length, and 
then worked into shape by a number of machine opera- 
tions. 

The first six of these operations are shown at Fig. 1, 
where A represents the blank cut to length in a press 
tool, B after the first upsetting operation, C after the 
second upsetting operation, both done in the special 
tool shown in Fig. 2, D after flattening the pad in an 
ordinary striking die having a flat-bottomed punch and 
set in a sub-press, # after hollow milling the tit by 
means of the special fixture shown in Fig. 3 and F after 
piercing the tap drill-hole with the punch and die shown 
in Fig. 4. 

The special press tool shown in Fig. 2 consists of a 
body casting A, with a pair of dies BB’ arranged in a 
horizontal slot; one B held stationary in the slot, and 
the other B’ fastened in the slide C. These dies are 
held together by the spring D and are opened, to in- 
sert the wire between them, by the lever Z. This lever 
is pivoted in the slide, and has an eccentric portion work- 
ing against a pin in the base. 
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Fig. 1. STAGES IN THE PRODUCTION 


Sliding vertically in the base are two slides; one F 
adjusted by the screw G, and held against it by the spring 
shown, which carries the upsetting punch, and another H 
which acts as a cam to close and lock the dies BB’ to- 
gether—also the post /, the purpose of which is to prevent 
the ram block J from turning. The slide H is adjust- 
able laterally by the two taper wedges K which are ad- 
justed from the top by two screws L. The holder M 
is for the purpose of locating the first pad made for the 
second operation; these pads are of oval cross-section 
and it is necessary to have their major axes in line. 
This holder slides longitudinally in the block N and is 
prevented from turning by a key in the block working 
in a key slot in M. 

All the slides are milled into the face of the base cast- 
ing and are held in place by the cover-plate O, screwed 








April 9, 1914 AMERICAN 
in place as shown. It will be noticed that the sliding 
cam H is adjustable in an oblong hole in the ram plate. 


OPERATION OF THE TOOL 


The operation of the tool is as follows: The dies are 
opened by means of the lever /, a blank wire is inserted 
between the dies and pushed up against the upsetting 
punch in F, the lever is then released and the spring 
holds the blank from dropping. When the 
tripped, the slide H forces the dies BB’ together on to 
the wire, gripping it firmly, and locks them together. As 
the press nears the bottom of its stroke, the ram plate 
comes in contact with the punch holder /, forcing the 
punch onto the dies and the stock into the recess shown. 
All the movements are unlocked when the press is at its 
highest point and the blank is removed by opening the 
dies. The end upset is inserted in the holder M and 
pushed against the upsetting punch as in the first opera- 
tion. 


press is 
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FINGERPIECE BripGe SWAGING Svus-PREss 


Fig. 2. 


These pads are upset at the rate of 300 dozen bridges 
per day of 10 hours. A hard wire is used and it is 
necessary to anneal both ends before upsetting; this is 
done by dipping the ends into melted borax at 1200 
deg. F. Annealing by means of melted borax is original 
with me as far as I know, and as it is proving an ex- 
cellent method of annealing the ends of temples, bridges, 
and other parts made of gold-filled stock, the process 
will be described. 


ANNEALING THE StTocKk 


Crystal borax is melted in a pot until the pot is near- 
ly full. The first melting of the borax is a deceitful 
process as it will rise and bubble over the top of the pot 
if much is put in at a time, and will not melt until it 
reaches a red heat. The work, tied in bunches, is dipped 
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into the red-hot borax to any desired depth and heats 
almost instantly; the heated ends are then dipped into 
boiling water, removed, and dried in sawdust. Borax 
is better than any other medium for annealing such work 
as the surface of the work where heated is thoroughly 
protected from oxidizing and any borax sticking to the 
work after heating will be removed in the boiling water. 
There is no danger of overheating the work by this meth- 
ed, as the borax may be kept at a constant temperature. 

After the bridges have the ends upset they have the 
ends struck to form the clip with a flat top as described 
before. 

To assemble these bridges to the lens-holding part, 
called a strap, a tit is formed on the ends as shown at 
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Hollow mill for use 
with fixture 
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E 
Fie. 3. Mintuine Fixture ror Dritt Press 
C, Fig. 1. This is done in the tool shown in Fig. 3 by 


the use of the hollow mill as shown at A. These hol- 
low mills are made by drilling from both front and back 
of a blank, drilling the sizing hole a few thousandths 
smaller than the size required and then reaming it with 
a taper broach. After hardening, the holes are lapped 
to a smooth finish to insure a uniform size to the stem. 
The holes must be well cleared as any drag in them 
against the tits will twist them off: they are only about 
0.04 in. in diameter. 

The fixture consists of a block B having a shank to 
fit into the table of the drilling machine. In this block 
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is a slide C, reciprocated by means of the lever D. A 
swing jaw £ is pivoted on the slide C and is forced 
against the block / by a flat spring, having its movement 
limited by the pin G. A hardened die // is held in 
front of the block by screws and the work is held between 
this die and the jaw &. A hardened bushing J guides 
the hollow mill. A spring A’ tends to keep the jaw # 
at the position “” shown by dotted lines. 

‘Lhe operator places a bridge in position in the holder 
and by one downward and upward movement of the 
right hand, locks the work, mills it, and releases it. An 
operator can handle 700 dozen bridges a day. 

‘The lever )) is connected to the spindle lever of the 
drilling machine by a rod and spring. This allows the 
spindle lever to move further to mill after the work is 
clamped and the motion of the lever 1) ceases. 

The punch and die used to pierce the tap-drill hole in 
the pad are shown in Fig. 4. ‘The punch complete con- 
sists of a punch .4, made of drill-rod, held in the punch 
holder B, which is held to the shank C by the screws as 
shown. Sliding on C is a stripper ), which is pressed 
downward by the spring /# acting through the sliding 
piece #, The stripper is prevented from falling away 
from the shank by the screw @, working in an elongated 
slot. The spring is made from flat wire to obtain the 
necessary pressure in the limited space provided. ‘The 
die is made as drawn, 

a 
City Gas in the Iron Foundry 

The gasworks in the town of Heinichen, Germany, are 
cooperating with a local foundryman in @ most unusual 
way, for the utilization of gas—namely for starting the 
latter’s cupola furnace, ete. The necessary burner made 
in the foundry itself, is used not only for lighting up, 
mold-drying, and the like; no 
In order that it may be ex- 


but also for core-drying, 
other means being employed. 
actly known how much gas Is used, and to prevent un- 
necessary consumption, there is attached to each burner 
a “penny-in-the-slot” meter. The results are very inter- 
esting. For lighting the cupola once, there are required 
1800 liters (64 cu.ft.) of which at the regular 
price of 17 pfennigs per thousand liters ($1.11 per thous- 
Light- 


Las, 


costs about 30 pfg., or seven cents, 


and cu.ft.) 
ing the driers costs about two-thirds as much. 

The saving is not only in the cost of the materials 
used in combustion, but also in time required for split- 


ting the wood, and the like; and there is no more com- 


plaint from the neighbors on account of smoke. 


The training class for the preparation of shop teachers in 
schools now being conducted at Pratt 


industrial and trade 
The class consists of 19 men, each 


Institute ends this month. 
of whom is now working in the industry, and represents the 
Machine work, machine drafting, carpentry, 
wiring, electrical maintenance and 
were from among some 60 
with 


following trades: 
pattern making, electrical 
Being selected as they 
applicants by the director of the 
practical men, there is every guarantee that they 
the outset unusually well qualified for teaching in the indus- 
The course was 144 hours in length, consisting 
of four hours a week of lectures and round-table conference 
and two hours of practice teaching under supervision in the 
In addition, most of the men are 
The material for conferences 
part from the students’ 


plumbing 
conference 


were from 


class in 


trial school 


New York evening schools 
practice teaching. 
has been drawn in 


doing .extra 
and discussions 


experience in practice teaching, and in part has been formu- 
lated along the lines suggested in the report on the training 
of teachers published by the National Society for the Promo- 
tion of Industrial Education. 
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The whole question of the supremacy of the industry 

depends upon the skill of the workers. 
Hk of ok 

Consistently encountered production difficulties can 
almost invariably be traced to some defects in raw ma- 
terial. 

* a * 

An overwhelming proportion of hardening-room 
troubles may safely be attributed to unsuitable raw ma- 
terial, 

* * * 

Sulphuric acid has the effect of raising the tempera- 

ture of an Not more than a 35-deg. F. increase 


should occur with a good oil. 
* * & 


oil. 


Nickel steel gives the greatest total penetration and 
greatest Chrome vanadium gives the 


highest carbon maximum and finest-grain steel. 
* * 


gradation zones. 


In selling machine tools, especially when a new field 
is being exploited, it is always a great advantage to dem- 
onstrate them under the belt with a competent ma- 
chinist, 

* * * 

In metal cutting with a toothless disk the chief difti- 
culty is in cooling the noncutting portions of the disk. 
This is best done by directing air blasts on the cutter. 

aE o * 

When ordering repair parts for machinery, much delay 
and annoyance can be avoided by inclosing with the de- 
scription of the part required a sketch. 

a aS * 

The chief secrets in using the bluing bath are to have 
the parts absolutely clean, the bath at the proper tempera- 
ture and immerse the work just long enough to obtain 


the desired results. 


a * x 

It is aptly said that the most critical time in the life 
of a smgle-purpose or high-duty machine tool is the end 
of the second wee after it is put in work in a shov where 
it is the pioneer in its class. 

* ne ae 

In designing any machine or piece of mechanical ap- 
paratus, function should be the main issue studied, for, 
whatever issues may enter into a mechanical problem, 
function, and it alone, will prove the economical worth of 
a piece of machinery to the purchaser. 

ok ba * 

As soon as the need arises, someone usually conceives 
the basic idea for making this or that article automatic- 
ally. But in most cases, owing to mental limitations, 
lack of capital, and such causes, there is a wide difference 
between an idea and its practical development. 

* ok * 

Long service on the part of workmen is a distinct as- 
set to anv manufacturing firm, and that long service is 
not transferable to another firm. Change, the loss of a 
good workman, means first, loss of his trained services 
and second, time spent in “breaking in” a new man, and 
firms would do well to consider this carefully. 
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Letters from Practical Men 





A Handy Reamer 


The illustration shows a handy little reamer which 
will not only produce a good hole but is easily made. 
It is especially adapted to the reaming of bushings for 
drill sizes. To make it, a piece of drill rod is selected 
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A Hanpy REAMER 


the diameter of the hole which it is to produce. The 
part B is filed a few thousandths under size, for clear- 
ance. The end is rounded off shown and _ back 
the round about 14 in. is left the full size of the rod. 
This is quite sufficient bearing to assure a straight hole 
of the correct size. The tool is now hardened dead hard 
but the temper should not, under any circumstances, be 
drawn, as to give satisfaction, this reamer must be glass 


as of 


hard. 

After hardening, the end is ground to an angle of 
about 50 deg., care being taken not to draw the tem- 
per while grinding. 

Before being used the reamer should be well polished, 
taking care not to injure the cutting edges. The polish- 
ing should be so done that if anything, the body is slight- 
ly smaller at the back, that is, there is slight clearance. 
When made according to these directions, this reamer 
will give a smooth well polished hole. 

Eart P. WepsTer. 

Bridgeport, Conn. 


Self-Aligning Reamer Holder 


The accompanying sketch shows a reamer holder or tap 
driver which was designed for turret-lathe service where 
it is difficult to keep the spindle in accurate alignment 
with the holes of the turret. It has proved effective 
and I believe would be of benefit on many jobs where 
an accurately sized hole is desired. 

A center line section of the two main parts and a 
face view of each are shown. The shank that is fitted 
to the turret is shown at A and B is a flange that is 
bored to take the shank of the tap or reamer. It is at- 
tached to A by means of shoulder screws (. These 
screws enter through holes in B much larger than the 
hody of the screws and do not tighten down on the 
flange B so that the latter can float freely in relation 
to A. 

This construction so far detailed has been used with 
more or less success, but is not complete, for as soon as 
the disalignment occurs one of the screws takes all -the 
drive. 





A and B. It has four 
Two of these pins are 
The flanges A and B 


A driver J) is placed between 
slots that engage with pins £. 
driven into each of the flanges. 
are recessed to take the driver D and allow a limited 
disalignment of the two main parts. From this, it is 
evident that a tool being held by such means can center 
itself and receive a central drive. A hole is drilled in 
D at the bottom of one of its slots; a spring F and a 


Z 





SeLr-ALIGNING Reamer HOLper 


plunger G@ are inserted into this hole and bear upward 
against the pin #, which is driven into the flange B. 
The spring is of just sufficient strength to carry the 
weight of the flange B and the tool it is to carry. The 
spring should always press upward, the tool being marked 
to indicate the top. 

As of the touches the 
hole it is to enter, it will line up and stay lined up. 

A. A, GrossartuH. 


soon as the end cutting tool 


Chicago, Ill. 


Method of Setting Anchor 
Bolts 


The illustration shows a wrinkle I have found conven- 
The anchor 
bolts are long eye-bolts and are prevented from turning by 


lent in machinery-foundation construction, 
a piece of pipe running through a pair of them. 
The settling of the bolts is prevented by a brick or a 


sy 
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SIMPLE AND EFFICIENT ANCHORAGE FOR MACHINERY 
FOUNDATION 
rock under each one and after the concrete has been 


filled in to the level of the top of the horizontal pipe a 
layer of bricks or flat stones is put on top of the pipe to 
offer a great resistance to the tendency of the bolts to 
pull out. 
I have always found this method satisfactory and eco- 
nomical. . 
ReiNHOLD BETTERMAN. 


Johnstown, Penn. 
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Safeguarding a Starting Switch 


I am employed by a portland cement company and 
each mill or kiln is run by a motor. It sometimes hap- 
pens that some one of the machine-shop gang or a black- 
smith or electrician has some work to do on the mill or 


motor. It has happened that the mill has been started be- 
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Art Matansy 
SAFEGUARDING \ STARTING SWITCH 
fore the repairs were finished, through the operator 


throwing in the wrong switch. 

To avoid this danger to men and machines, we put 
doors on all the switch boxes with clasps and holes for 
three different locks. Each man has a lock, so when he 
goes to do a repair job, his first duty is to put his lock 
on the switch box and last duty is to take it off. If all 
three gangs are working on the same job, there will be 
three locks on the switch box. The last gang to finish 
the job is the last one to take its lock off. Then the 
machine can be started. The clasps shown in the illus- 
tration are made of No. 10 sheet iron. 

W. F. Jounson. 
Howes Cave, N. Y. 


The Value of Discussion 


When I was a boy, and that was a good many years ago, 
I can remember sitting in the village store and hearing 
the old farmers telling about the marvelous 
amounts of money made by those who owned patents, and 
as each narrator went the last one better, to make his tale 
interesting, the listener took it all in and believed it all, 
and thought how nice it would be to own a patent that, 
of course, had cost little or no effort and have 
the steady stream of gold come pouring in month after 
month and year after vear. 

Since that time I have accumulated a certain amount 
of experience and my viewpoint has changed. T no longer 
care to own patents, just for the sake of owning them, and 
it would take a pretty smart talker to impress me with 
the value, to a private party, of a new invention. The 
reasons why I have so reversed myself are as follows: 
I used to think that a patent was a value obtained with- 
out honest work, a something for nothing scheme, and 
that when a patent was granted, the fortunate man was 
IT now think that a patent is the mere 


stories 


rich at once. 


registering of an idea, and that anyone can do and that 
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the patent has no real value until after a lawsuit when a 
decision has been handed down, and I doubt in my heart 
whether a judge would give an opinion in my favor if the 
opposition could show that I had spent no time or 
treasure in inventing. 

But the point of interest in this article is, that as the 
patent is discussed by the attorneys and as it is passed 
from court to court and opinion after opinion is handed 
down, the patent which at first was a mere registration 
has now acquired value, real market value, and often a 
great value. 

Now it often seems to me that an article sent in to the 
AMERICAN MACHINIST is very much like the patent. 
At first it is the mere reporting of an experience for the 
benefit of one’s fellows; the simple recording of the com- 
pletion of a piece of work with perhaps a running fire 
of comments thrown in gratuitously by the author. Then 
someone who has had an entirely different experience sees 
the article and he writes in, and tells what data he has 
acquired and states that the conclusions that he draws 
from the available premises are much different from those 
of the original writer. In this way, the original paper 
becomes much increased in value both to its author and 
to everyone else. 


SHouLp A DrawineG Be CHECKED oR Nor? 


Some years ago, to be exact, in Vol. 29, Part 1, page 
546, in a letter to the AMERICAN MACHINIST, about draft- 
ing methods, I said, “Drawings should not be checked.” 
The experience that was back of this statement was this: I 
had worked for a number of years in a drafting roof, where 
there was an elaborate system of checking and I| naturally 
learned the system as we all learn the habits in our own 
shop, and it seemed to me that drawings certainly should 
be checked. Then I worked in another drafting room 
where drawings were not checked and I tarned squarely 
around and reversed myself and came to the conclusion 
that the second system was the better of the two. And 
after that whenever I handled a new blueprint, I looked 
to see whether the initials in the corner showed that the 
drawing had been checked or not and also looked to see 
whether it was a good drawing or not. 

This one little sentence brought out a great deal of 
discussion and the letters coming from all over the 
country, and even from England, gave to what was at 
the start the mere recording of a personal opinion, a real 
value when taken in conjunction with the experience of 
others. In the original paper, the record was that of but 
one man; in the final word the data were those of several 
widely scattered men. We all ought to be shy about ac- 
cepting things that are done in a corner and no matter 
how good one man may be, it is certainly prudent to have 
a sort of composite record based upon the experience of a 
number of people. 

Every single one of the draftsmen who discussed the 
matter took sides against me, but they wrote their letters 
in such a courteous manner that it was evident to all of 
us that they had entered into the thing in a very friendly 
way. 

Their comments seemed to establish certain facts. The 
discussion on the point as to whether drawings should be 
checked seemed to sum up as follows: 

1. One man thought that drawings should not be 
checked ; a number of men thought that drawings should 
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be checked. The two sides in the argument were unable 
to get together. 

2. We were all agreed that the importance of a draw- 
ing is such that the money spent for checking or any 
other reasonable expense is well spent, provided always 
that it does make the drawing better. 

3. The fact seemed to be established that first-class 
draftsmen can, and in many cases do, get out drawings 
without checking and that the shop suffers no inconven- 
ience from the lack of checking; but to offset this, it also 
developed that employers many times have to work with 
draftsmen who are not, strictly speaking, first-class, and 
these employees certainly have to have their drawings 
checked and checked very thoroughly. 

4. In favor of having a first-class draftsman’s draw- 
ings checked by a checker. was the argument that the firm 
is safeguarded from having a mistake slip through; and 
weighed against this evidence was the return argument 
that it is better for a draftsman to be allowed to take re- 
sponsibility. Which argument had the most weight was 
really a question for each one to decide for himself. 

A great deal-of useful information and experience is 
lost forever to the world because the one who has the in- 
formation is too modest to have.his name appear in 
print. Perhaps modesty is not just the right word either; 
a good many people are afraid that they will leav@ some 
opening that will be picked up by their friends and that 
they will be subjected to a little good-natured chaffing. 
In that respect they are right, too, for let a writer make 
the smallest slip and everybody with the slightest sense 
of humor likes to take a sly rap at him, and if he shows 
his annoyance he is apt to get unmercifully hazed. No 
one, however, really intends any offense in bantering the 
writer of an article, and it all ought to be taken in good 
part for the entertainment of all concerned. 


Great Men May Cuance THetrr Opinions 

One of the greatest nightmares of a public speaker or 
writer is the fear that he will reverse himself; that is, 
that he will make some statement at one time and then 
make a diametrically opposite statement at some other 
time. In a series of lectures that I attended last winter, 
the lecturer explained that it was a common thing for a 
master mind to reverse itself completely, and frequently 
to reverse itself in a few years a second time, and the 
lecturer went on to give an illustration of an engineer 
whom he met in London who had absolutely lost all inter- 
est in engineering, and instead of being active and alert 
on all everyday engineering topics, had taken up an- 
other, entirely different line of thought and could not be 
interested at all in his old line. Now, if a master mind 
reverses itself, why should those of us who have minor 
minds be ashamed when we change our minds? 

I sometimes think, in connection with the reversal of 
ideas, of an incident that happened to me in the city of 
Colorado Springs a good many years ago. It was in the 
days when bicycles first came into use, and I had one of 
the first in town. When the good city fathers saw me 
riding down the street on two wheels, it seemed to them 
such a shocking piece of indecency that they promptly 
made a law that any person who was found on the streets 
of Colorado Springs with a bicycle should be arrested and 
fined and put in the “bobby-hatch” for having com- 
mitted a gross misdemeanor! TI do not know whether 
any of the city council who passed that ordinance are still 
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alive or not, but I suspect that should I send one of them 
now a clipping of one of the old papers showing the rec- 
ord of the law he had helped make, he would laugh 
with me at the humor of the thing and doubtless would 
admit that he had reversed himself long ago. 
Grorce F. SuMMERs. 
Davenport, lowa. 
* 
Device for Removing Pressure 
Gage Hands 


I inclose a sketch of a jack for removing the hands 
from pressure gages, that is giving excellent results, inas- 
much as the piston C or that part that comes in contact 
with the hand staff does not turn on the staff, thereby 
preventing it from slipping off. 














FIG.2 





an macnimigy 





FIG.1 


GAGE Hanp JacKk 


The spring ) returns the piston as the feed screw is 
backed out. Where the staff protrudes through the hand, 
a blunt piston has been found preferable as in Fig. 2. 


J. A. JESSON. 
Corbin, Ky. 


“ge 


New Uses for Old Machines 


In every large factory which has been doing business 
for a considerable time, there are some machines which 
have been superseded by new and improved appliances. 
Some of this old machinery finds its way to the second- 
hand dealer and some of it goes into the scrap heap. 

Now a special machine is often needed, but the amount 
of work to be done does not warrant designing it. In such 
a case it is often possible to take one of these old ma- 
chines and by means of fixtures and some slight altera- 
tions, produce a special one that will give highly satis- 
factory results, and this at a comparatively small expense. 
We had a machine part to make, each end of which re- 
quired to be drilled, turned, faced and threaded. These 
operations were performed on a standard turret machine 
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and cost us $1.40 per hundred. We took an old lathe 
that was headed for the scrap heap and put on it a couple 
of sliding heads, each having two spindles, front and 
The front spindles did the drilling, turning and 
open- 


back. 
facing, and the back spindles did the threading ; 
ing and closing dies of the geometric type were used for 
this The heads were operated simultaneously 
by means of a pilot wheel. A saddle carrying a cross- 
slide, to which the fixture for holding the work was fast- 
ened, was clamped to the bed of the machine. 


pu rpose, 


How THe OPERATIONS WeERE PERFORMED 


In operating, the heads were brought up for the drill- 
ing, turning and facing, combination tools being used. 
The heads were then run back and by one turn of a hand- 
wheel the work was moved over to the rear spindles and 
the threading operation performed. Another turn of the 
handwheel and the work was returned to the original po- 
sition, removed from the fixture and the operations re- 
peated. 

The cost of the work, as done on this machine, was 50c. 
per hundred, as compared with the former cost of $1.40 
per hundred, It will be seen that in this particular in- 
stance the principal advantage gained was in operating on 
both ends of the part at the same time, which could not 
be done by the former method. 

Again, we had a part on which drilling, reaming and 
milling operations had to be performed. The character 
of the part was such that all of these operations could 
he performed simultaneously. This was not done, how- 
ever, as all the operations were performed separately. 
An old duplex boring mill happened to be available and 
lent itself nicely to the necessary changes for performing 
these several operations at one holding. The cost of 
making these changes was comparatively slight and oper- 
ations that had been costing 10c. were reduced to a cost 


of 3c. and the character of the work was much im- 
proved. 
Both these machines have been in constant service. 


This was not all of the advantage gained, because the 
placing of these machines in service relieved a number 
of drilling machines and turret lathes that were badly 
needed for other work. 

W. S. ‘Ty er. 
Newark, N. J. 


R 


Boring Bar for Internal 
Threading 


The boring bar shown in the halftone was made for 
cutting the internal thread in a number of large cross- 
heads. The threaded ends of the rods were about 10 in. 
diameter and the crossheads were held on the carriage 
of a heavy engine lathe for boring and threading. 

The bar A used for the operation has a flat-bottom 
groove B planed square to its axis and a rectangular 
slot cut through the bar at right angles to the bottom of 
the slot. A cast-iron sleeve ( was fastened with a head- 
less setscrew on the bar to form the additional cuide 
surface for the tool slide D and also a back stop for the 


swinging tool holder F. The tool slide D is a straight 


slide designed to be fed radially by a feed screw of the 
headless setserew type that is operated by a square-ended 
wrench from the opposite side of the bar. 


This feed 
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screw operates in practically the same way as the cross- 
feed screw of a lathe performs in ordinary thread chas- 
ing. The crosshead was first bored to the tapping size 
in the ordinary manner. The thread was chased after 
boring was completed by clamping the thread tool in the 
swinging holder £, while the bar was held on the centers 
and passing through the crosshead on the carriage. 

The parts were all of great weight, consequently it was 
practically impossible to take the bar out to gage the 
thread, so a gage was made to do the gaging in posi- 
The gage consisted of a cast-iron sleeve bored to 
The end of the sleeve was 


tion. 
slide freely on the boring bar. 
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Bortne Bar ror INTERNAL ‘THREADS 


turned as at G, to act as a gage for tapping or boring 
size and the remainder was threaded the same as the 
thread on the rods, 
F. B. Hamitron. 
Scranton, Penn. 
oe 


An Oddly Worn Shaft 


A rather odd example of a worn shaft is shown in the 
halftone. 

The shaft was removed from a radial drilling machine 
in the process of a general overhauling. 

This shaft transmits the power from the speed-change 
gear box to a vertical shaft 
in the center of the column 
by means of a set of bevel 





gears. 

Somehow the collar hold- 
ing up this shaft slipped, let- 
ting the nut on the lower 
end rest on the lower shaft. 

The continual wear did 
not cause enough noise to be noticed while the machine 
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THe Worn SHAFT 


was running. 

The nut is well case-hardened, and it is interesting to 
note that the soft core is worn considerably more than 
the hard inside and outside shell. 


K. C. Micuer. 
Fast Moline, Ill. 
% 

The black slime which forms on silver anodes during the 
operation in a cyanide bath is caused by the im- 
silver which are insoluble in the cyanide. 
tellurium, selenium, iron, arsenic, are all 
A black coating is also produced when 
used, but this immediately 
is lowered. It is the 


plating 
purities in the 
Lead, antimony, 
found in this slime. 
too high a current density is 
redissolves again when the density 
peroxide of silver.—The Brass World. 
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Discussion of Previous Question 


An Improved Design of Spring 
Tool 


A. B. Cady’s spring tool, on page 469, strikes me as 
being acceptable for the purposes for which it is intended, 
but I believe there is a way in which it can be strength- 
ened in its design. In fact I have found all spring tools 
of the gooseneck variety to possess the same common 
weakness in their construction. It is this: The goose- 
neck part must be made sensitive enough to permit the 
tool to spring away from the work if too deep a cut is 
taken. It follows that to accomplish this the design must 
of necessity be weak and the tool will also spring sideways 
away from the point of pressure if there is more pressure 
on one side of the tool than the other, and a poor finish 
must result unless impractical, pottering chips are to be 
taken. 

The illustration shows a way in which Mr. Cady’s 
tool can be strengthened for side thrust and still allow 
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IMPROVED DESIGN OF SprRING Toot STRENGTHENED FOR 
Sipe Turvust 


the intended movement away from the work. An ordi- 
nary Woodruff key A is shown with a sliding fit in a 
milled slot; there is a small pin B, upon which the key 
pivots and permits of a free motion of the key. The edges 
of the slot at C should be slightly peened inward to keep 
the key in place, but yet give it sufficient room for vertical 
play. 

While on the subject of gooseneck tools it is perhaps 
again as well to caution the user to be sure, on a turning 
operation, to set the cutting point either exactly on 
center or a trifle below, say */,, in. as the tool springs 
downward as much as it does backward, and it must be 
set at such a height that it will clear the piece at its 
widest point, measuring the diameter of the work on 
the horizontal plane. If the tool is set above the center 
there is a tendency for it to dig into the work. 

Rosert J. SPENCE. 

Worcester, Mass. 





Litt} rneanontttt 


The Drive Fit 


Within the last few weeks, several writers have ques- 
tioned the correctness of my claims and suggestions. On 
page 475, Mr. Watson seems to knock my suggestions about 
taper-fit stay-bolts on the head, though it is evident that 
there would be about as much difference in what he is 
thinking of and what I would do as between black and 
white. My idea was to tap in the stay-bolts with a light 
hammer, just to prevent leakage, and to rivet over the 
ends with a light hammer, just enough to take the pres- 
sure, and a mighty little head will prevent its pulling 
through the hole. The suggestion was only in connection 
with other things about drive fits, and no one is likely to 
try it. 

Another correspondent, on page 473, questions a state- 
ment I made 30 or 40 years ago about a single V for a 
slide rest being better than two V’s. When I made the 
drawings for the lathe built at the University of Wiscon- 
sin, some 35 or 40 years ago, and illustrated in the Ma- 
CHINIST in 1889, | V the length of about 
two of the standard sort, and have always believed it to 
be infinitely better. It is certainly much better than 
any other V-guide slide rest that I have evér seen. The 
flat way will likely run easier, and, if guided in front. 
as made by John Lang & Sons and shown on page 3 in 
“Halsey’s Handbook,” is the best. 


used one 


JOHN E. Sweet. 


Syracuse, N. Y. 


Selection and Systematic Pres- 
ervation of Data 

The last article on the indexing of technical data, on 
page 412, has stirred me to this account of my 
experiences, and my solution of the problem. I noticed 
that the index indexes magazine references ; 
I have found that means very unsatisfactory. If the 
index is to be of value the information must be found 
quickly, it must be accurate, concise and with no repeti- 
During my first year in effici- 


send 


described 


tions or contradictions. 
ency work along mechanical lines | collected every cata- 
log, magazine and reference that I could find. The 
catalogs were filed, the magazines were in chronological 
order, and the index contained references to all my cata- 
logs, magazines and scientific books, also to all maga- 
zines or books which I did not own but had 
knew contained information that I wanted. 

Before the end of the first year I found that reference 
to anything which I did not possess was useless as | 
had no time to go to the library. Each magazine was 
completely indexed and many of the references were of 
no value to me and the information that I did want 
was buried too deep to dig out without reading the 
whole article ‘nearly every time. 

On account of these troubles I changed my scheme 
and the following method is now working satisfactorily : 


seen or 
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1. A set of index cards contains references to all 
of my books in detail, thus telling me just what book 
contains the information I want. I had to read each 
book through to make the index and each new book has 
to be read to index it. 

2. All magazine references are eliminated from the 
index cards and the information is clipped from the 
magazine or catalog. If two articles conflict on opposite 
sides of the page, or if the information is a very small 
part of the article, or if the article suggests something to 
me, then I make brief notes instead of clipping. These 
clippings or notes are filed in a letter file about 8x11 
in. with the catalogs and in the same index order as 
the index cards. 

3. As often as I find time and need I take the 
clippings and notes on any one subject, compare them 
with one another and with any previous ones on the 
same subject. The reliability must be considered and 
also a watch kept for contradictions and repetitions. 
After these points have been considered, the information 
is made as clear and concise as possible and typewritten 
for filing in a loose leaf notebook with previous infor- 
mation. The book is a 5x8-in. Moore flexible leather 
cover capable of holding 750 pages. This style of book 
is made so that any page can readily be removed even 
when the book is crammed beyond its capacity. All 
pictures and sketches are left in the letter file. 

My system has the following advantage which I have 
not seen in any other one system; it keeps up the 
quality and keeps down the quantity. Although it 
means a lot of work it keeps uptodate, and has been 
a training in practical things for me to put alongside 
my theoretical knowledge gained in Tech. 

I look over all the new books, compare them with my 
present data on the index cards, in the file and note 
books before buying. This eliminates useless repetition. 
I keep lists of the books I have examined. On one side 
are the books I want and on the other ones I do not 
want. These are in alphabetical order. I reduce all the 
valuable data in the magazines to a hand-book form with 
personal comments and suggestions. All repetition and 
contradiction are eliminated. In this shape it is ready 
for quick work. 

I can make notes from lectures, put down impres- 
sions, copy what I want from any source and am always 
able to find it immediately on need, although I may not 
possess the original. 

Paut A. Porter. 

Worcester, Mass. 
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Correction--Ball Bearing Sec- 
tion of Halsey’s Handbook 


In examining F. A. Halsey’s “Handbook for Machine 
Designers and Draftsmen,” I have noted particularly the 
section on Ball Bearings, page 30. I beg to correct a 
wrong impression given in the first half of the third para- 
graph on this page, where it is implied that the four- 
point design shown in Figs. 1 and 2, reproduced here, is 
an impracticable one, although it is admitted that it is 
theoretically correct. The paragraph in question, to- 
gether with the other parts and illustrations referred to, 


are as follows: 


Successful performance of ball bearings depends upon 


the following factors: a, b, c, d, e, true rolling contact. 
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Requirement e has caused the failure of more ball bear- 
ings than any other. Many designs which theoretically pro- 
vide true rolling, require a perfection of workmanship to 
realize that condition which is impracticable and which has 
led to the failure of those designs. This is illustrated in 
Figs. 1-6. Fig. 1 shows a step bearing which correctly made, 
fulfills the requirement. The points of contact a, b, c, d, He 
in the elements of a cone having its apex at the center of 
the shaft. Slight errors of workmanship throw the points 
of contact out of their correct positions, as in Fig. 2, intro- 
duce sliding, and bring about failure. 


My firm originated this design 20 years ago and has 
watched its operation and studied its possibilities thor- 
oughly for that length of time. Our 20-years’ exper- 
ience shows that this four-point cone design is most prac- 
tical for taking the end thrust of rotating parts, covering 
a wide range of loads and shaft speeds. With this design 
the balls roll as freely in the grooves as in a straight 
line across a table. There is no crowding, for each ball 
is kept in a definite path. 

The round-groove thrust bearings shown in the sug- 
gestive illustrations of Mr. Halsey’s book, such as Fig. 
28, violate one of the prime requisites for a ball bearing, 
as given in the second paragraph of page 30, namely, 
“true rolling contact.” When this round-groove bear- 
ing is in operation, it is manifest that the balls will tend 
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CORRECTION IN BALL-BEARING SECTION oF HALSEY’s 
HANDBOOK 


to climb on the outer side of the groove, due to their ten- 
dency to move in a straight line and due to centrifugal 
force. These give a spinning’ motion to the balls which 
results in “sliding.” “Fatally defective because of slid- 
ing” is applied to Fig. 5, page 30, so that the same could 
be said of this round-groove thrust bearing. 

The four-point cone design has the advantage that 
when installed so as to be centered by the rotating shaft 
(as all thrust bearings should be) it is better adapted 
to centering the stationary race. And where the shaft is 
horizontal, this is a necessary feature. The four-point 
grooves make the balls better able to carry the small 
-adial load of the stationary race, and prevent this race 
from dropping on the shaft, thus preverting wear and 
avoiding cutting the shaft. With a round-groove thrust 
bearing installed on a horizontal shaft, the cramping 
and wedging of the balls, caused by the radial weight 
of the stationary race, increases the sliding friction and 
wear. Moreover the stationary race is apt to drop on the 
rotating shaft, due to the radial freedom of the round 
groove. This results in cutting and wearing the shaft. 

Another wrong impression I wish to correct is the 
method of laying out and selecting angles of the V- 
grooves in the four-point design in Fig. 1. We select an- 
gles for the V-grooves that according to our knowledge 
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and experience are best suited to the particular shaft 
speed and thrust-load conditions to be met. As these 
angles vary a great deal, according to the service and to 
the proportions of the bearing, it is not possible to give a 
general rule for selecting them. 
F. A. CoLuins, JR. 

Auburn Ball Bearing Co., Rochester, N. Y. 
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Surface Plates 


In his article on page 124 on surface plates, Prof. 
Sweet states, in reference to straight-edges, “they (two 
straight-edges) were proven correct by noting that they 
fitted each other perfectly and when a strip was scraped 
on the surface plate to fit one, the other fitted the same 
strip.” 

That is, the strip which is scraped on the surface 
plate is nothing more or less than a straight-edge. Now 
the late Oscar J. Beale, in an article on page 103, Vol. 
33, in “Twisted ‘Straight-Edges’” proved conclusively 
that it is possible to make “straight-edges,” three at a 
time which will fit together without the warped nature 
of the surface being revealed unless they were of suffi- 
cient width to swing them diagonally upon each other, 
when it would be at once apparent by a rocking ten- 
dency. 

This article of Mr. Beale’s is so thoroughly 
tive that I would recommend it to any of the readers of 
the AMERICAN MAcHINIST who may be interested in 
this matter and who may not have read 

EK. A. ErMoxp. 


instruc- 


Germantown, Penn. 


2) 
Improved Feeler Block 
I entirely agree with G. T. Kerr’s statement on page 
%88, Vol. 39, as to the efficiency of the feeler gage on 
high-grade work, such as master plates, gages and the 
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like, the accuracy of which should be equal to that of the 
surface plate and micrometer in conjunction with which 
the feeler gage is used. 

Upon work of this nature this gage stands alone as a 
practical tool for the comparison or transfer of sizes, 
because of its extreme sensitiveness. 

There is, or should be, no spring in the feeler gage and 
right here is where I would like to suggest that it be 
made solid, as shown in the sketch. Mr. Kerr makes 
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his to clamp the adjustable post and there is a probability 
of its not closing in exactly the same plane every time, 
due to varying diameters of threads on posts or distortion 
by heat of the hand. 

The sizes given herewith are those of a set of blocks I 
have found suitable for almost every condition met for 
several years. They are made of machine steel, pack-hard- 
ened, ground and lapped only enough to make them flat, 
leaving the grinding wheel marks in. This will reduce 
friction when in use on very smooth surfaces. 

When setting to size it saves time to set just a little 
high, and with a fine oilstone touch off to the required 
feel. Experience will quickly show how much to take 
off. A length of drill rod threaded its whole length will 
be found convenient for the purpose of cutting off lengths 
as found necessary for various heights of posts, 

A. JENNER. 

Middletown, Conn. 

x 
A Little Known Condition 

The presence of bill collectors at the gate of the Ford 
plant on pay-day, as referred to on page 258, is probably 
a good indication of how the added income of a great 
many of the employees will be spent. And by this I mean 
that with the liquidation of old debts by force or persua- 
sion will come the incurring of new ones by the same 
agencies. This unfortunate state of affairs is no argument 
against increasing a man’s wages. Improvidence is prev- 
alent in all classes of society but is probably practiced 
more by the workmen because they more readily succumb 
to the allurements of the installment system; it seems so 
easy to spare that one dollar a week. 

More than one man in our works has been enabled to 
establish his own home by means of a loan from the em- 
ployer which has been paid back, as little as one dollar a 
week being deducted, and no interest charged for the use 
of the money. 

However, there have been examples of the improvident 
also. I recollect the case of one man who made some 
extra money at piecework and also had boys who were 
bringing money into the home and on the strength of 
this prosperity he became indebted to an installment house 
for something like a hundred dollars. Before this was 
more than half paid off dull times came, his time was 
cut to three days a week and the boys were laid off by 
their employers. The installment house presented to the 
firm an assignment of wages but as there is no garnishee 
or factorizing law in this state it was not honored. The 
head of the house had a talk with the man and arrange- 
ments were made whereby the balance was paid off. Think 
how this workman must have been harassed by the col- 
lector for months before. 

We have never presented to a debtor the ultimatum to 
pay up or get out. This inability to regulate one’s 
finances bears no direct relation to a man’s skill at his 
trade. Many a president or manager, while eminently suc- 
cessful at his business, lives beyond his means. 

Not many weeks ago one of the biggest advertisers in 
this paper had this pertinent sentence in his ad: “Let’ 
look at our dollars as we spend them.” Every man should 
paste this in his hat, especially the wage earner and the 
salaried clerk. 

H. D. Murpuy. 

Jersey City, N. J. 
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Coéperation in Foreign Trade 


Three weeks ago on page 521, we used this column to 
point out the advisability and possibilities of codpera- 
tion on the part of American manufacturers in reaching 
out for foreign trade. A c!ipping just received from the 
Central China Post, of Hankow, China, well serves to 
“point the moral and adorn the tale.” We quote: 

Representation for British Manufacturers, Ltd., is the 
name of a new company organized by a number of British 
firms. The company will open an office shortly in Hankow. 
It is already established in London and in Shanghai. 

We have received the following circular letter regarding 
the company’s operations. 

“This company has been recently founded and duly in- 
corporated as a private company by the under-mentioned 
firms with the expressed object of establishing and main- 
taining staff representation in certain foreign countries for 
the sale of their manufactures. The company is not a trad- 
ing company to the extent that it does not exist to make 
profits for itself. The capital of the company is therefore 
nominal and designed to enable the interest of the manufac- 
turing firms concerned to be apportioned.” 

Then follow the names of nine British firms which, 
together, manufacture an enormous line of products. 
Four Chinese offices are to be maintainef, at Pekin, 
Shanghai, Hankow and Canton. 

The plan thus worked out is identical with the one 
suggested in our previous editorial. The establishment 
of sales agencies in important centers is the logical con- 
clusion of the plan of codperation. This British group 
has already put this into operation. 

The way is open to the smaller machinery manufactur- 
ers, as well as the large ones, to establish an export busi- 
ness which could be obtained in no other way. 


# 
Waste in Shop Lighting 


Among the various opinions expressed regarding our 
continued effort to stimulate interest in artificial shop- 
lighting improvements, one emphasizes in particular the 
question of waste of light. Economy, an ever-present 
topic in the conduct of every well organized shop, should, 
of course, be applied to every branch of the equipment, 
and the lighting system forms no exception to the rule. 
The increasing tendency, moreover, to use larger quan- 
tities of general illumination from lamps mounted over- 
head, makes of the individual workman no loager the 
sole custodian of the lamp or lamps which supply his 
own needs, since the overhead lamps are used in common 
by a number of employees. 

Consider a shop bay 10x30 ft. Five men may occupy 
this space. If the ceiling is a moderate height, the ar- 
tificial light may be furnished from half a dozen medium- 
sized tungsten lamps at the ceiling. If these lamps are 
left turned on all day, their cost of operation for the 
entire day in the average shop would amount to the 
wages for about 5 min. If each man is saved 5 min. 
out of the 480 min. of an 8-hour day, that is, 1 min. in 
about every two hours, the light for that day pays for it- 
self. This is not given as an excuse for waste of light, 


but merely shows what a small! item the turning off of 
lamps amounts to in terms of the losses the light is in- 
tended to avoid for the men who use it. 

There is, however, a natural tendency for the display 
of carelessness in the use of factory lighting. A storm 
approaches, many lamps are turned on to offset the par- 
tial darkness. But on the return of sunlight, often un- 
noticed when the attention is directed on the work, the 
turning off of the lamp is overlooked. Another common 
case, especially on dark winter days, is experienced when 
all or most of the lamps are turned on up to the noon 
hour. Unless someone is definitely appointed to the task, 
many of the lamps will likely be left on throughout the 
dinner hour. Wastes of this kind are to be discouraged. 

One plan is to have an occasional inspection through 
the shop to see how many lamps are turned on which 
are unnecessary. A report to the foremen of sections 
where waste is found, with a request that more care be ex- 
ercised, will be a help in the right direction. The fore- 
men are not to blame, however, if an insufficiency of con- 
trol switches makes the system inflexible. Hence, two 
important points must receive attention; first care in 
laying out the systems, to install enough switches, and 
second, the fostering of habits of economy on the part 
of those who are responsible for the proper and judicious 
use of the light. 

Great caution should be exercised in the attempt to re- 
duce such waste, to prevent the men from receiving the 
impression that they must hesitate before turning on or 
asking for the light. Far greater losses are apt to re- 
sult if the men, generally, try to go as long as possible 
without the artificial illumination, and in so doing handi- 
cap themselves by working at a disadvantage in gathering 
darkness, than are ever likely to result by the relatively 
small losses from allowing the lamps to be turned on 
now and then when not required. It would seem, there- 
fore, that the establishment of ideas of economy without 
undue criticism, will be the best method of procedure in 
the effort to reduce losses of this kind. 


. 


The Point of View 


It is quite commonly said that there are more jobs pay- 
ing $10,000 a year than there are men to fill them; or, 
putting it in another way, capital is always in search of 
able men to work for it, and will pay whatever is neces- 
sary to get the man it wants. These men are hard to find, 

The old-fashioned way of putting it was to say that 
“there is always room at the top.” 

The man in the shop finds this rather hard to believe. 
He sees above him the regular organization of leading- 
men, assistants to the foreman, the foreman, the superin- 
tendent, and so on up the line; each in his own job and 
likewise in excellent health. It seems to him difficult, if 
not impossible, to reconcile the adage with the condi- 
tions. 

It is the same old case of the point of view of the man 
looking at the situation. 
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We know an executive who wants two or three men 
as assistants; if he could find them in his plant he would 
gladly pay them $40 a week. He has tried a considerable 
number in these positions, during the past year, but 
without success as yet. He feels that he is positively ham- 
pered by the lack of them. 

We know that there is an active demand for $2000 
men, and we can readily believe that there is a keen de- 
mand for $10,000 men. In fact, we know a big firm in 
one of the oldest and most important industries in this 
country, which has been hunting for over a year for a 
man to whom to pay $15,000, and they cannot find him. 

It is remarkable that in a plant employing, say a thou- 
sand men, there are so few who raise themselves above 
their fellows far enough to be conspicuous to the man- 
agement. And even, of these few, not all have the initia- 
tive, the ginger, and faculty of being thorough, that 
would make them of value as assistants to the executives. 
What a godsend to the engineer is the draftsman who 
can do his own thinking, and dig out the solution of a 
problem somehow, without constant prodding and point- 
ing from the boss! 

We think that if the employee would forget his own 
troubles, during working hours at least, and look at him- 
self and his work from his employer’s viewpoint, he would 
see ample cause to “hump himself,” to his own ultimate 


advantage. 
® 
Specialization in Technical 
Courses 


The question of the primal origin of the hen versus the 
egg is as likely of ultimate solution as the question of 
what ails the technical schools or the industries. 

Engineering graduates will probably never fall into 
places for which they are exactly fitted. Some will com- 
press or expand to fit their jobs and some will wear either 
the job, or themselves, away until they fit fairly well. 
Others will refuse to fit until they have shifted about to a 
job with which they match fairly well. 

If we were to comment on what might be done in the 
schools to lessen the adjustment necessary outside, it 
would be to suggest that vocational guidance before grad- 
uation, and some little time before, is likely to be useful 
if carefully handled. 

If a young man’s professors have carefully compared 
notes during his four years’ residence and if they have 
first-hand knowledge of the conditions in the industries, 
they should at least be able to direct him in a broad way. 
They should keep the mathematical fiend out of a purely 
executive position and they should keep the hit-from-the- 
shoulder-and-only-touch-the-high-spots fellow out of a 
professorship of physics. 

We all remember Eliot’s advice “to know something of 
everything and everything of something.” Most of these 
short sayings are good only because they are short, but 
this one grows better the longer one thinks of it. A 
cursory glance at an engineering curriculum suggests the 
thought that the graduates must know everything of 
everything, while an acquaintance with the graduates com- 
pels us to recognize that they only know the something 
of everything, and often that something is the thing 
which is not wanted today. The everything of something 
is lacking. A technical graduate can sometimes earn a 
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living for himself alone by getting into a drafting room, 
but that is only because there are so many young men 
employed at drafting who are called draftsmen only be- 
cause they are employed in the room. 

We cannot help but think that there should be a legit- 
imate chance for a considerable degree of specialization 
in the latter part of an engineering course. As courses are 
arranged today in most schools two years is devoted en-’ 
tirely to preparatory work in mathematics, science and 
languages, the only thing resembling professional educa- 
tion being shop practice. Then there is a year divided 
between preparatory work and professional work and a 
single year of solid engineering. Is it not possible that 
the amount of preparatory work, a large part of which 
is used, if ever, by a very small fraction of graduates, 
could be reduced nearly to a basis of preparation for what 
is actually to come in the pupils’ course, then the engi- 
neering work could be introduced earlier in the course 
and time given so that the last year might be devoted to 
close study and practice of some one direction in which 
the pupil, after consultation with those of the faculty 
who know him best, wishes to start his life work? 

This will doubtless be considered an heretical attack 
on the foundation of education, but it is not intended in 
that light at all. We feel strongly that one of the func- 
tions of any school should be so to train its graduates 
that they may further educate themselves after gradua- 
tion, so that commencement may mean the commence- 
ment of true self-education. To accomplish this result 
it is not necessary that a student shall have memorized 
the solution of every geometric proposition that Euclid 
left behind him, nor is it necessary that he shall study 
every algebraic puzzle that has been solved. We believe 
that a working knowledge of mathematics as a tool, which 
is of value in science and in applied mechanics, electric- 
ity, and so on, will enable a man to get to his profes- 
sional work sooner, because we believe that maturity of 
mind is not so essential to a comprehension of nature’s 
laws as has been generally assumed; and we further be- 
lieve that a thorough comprehension of the fundamental 
laws of nature as discovered by our mechanics, and elec- 
tricians, will enable any young man who finds its desirable, 
readily to fill in the gaps which such an education may 
leave in his training. 

# 


The leading page of a recently received catalog shows 
a view of the works of the firm. Beneath the picture is 
this statement: 

“All buildings shown in the above illustration are 
part of our works.” 

What a thrust these few words make at the practice 
of some firms in showing a picture of their own works, 
and some of the other fellow’s, and failing to point out 
which is which! 

& 


The cost of selling is in most kinds of business ex- 
tremely large, but that is rapidly coming under the class 
of subjects to be studied, and the methods of scientific 
management applied to selling, promise to do much to 
reduce this cost; but * * * salesmen, as a rule, are not 
in sympathy with these methods. 

H. L. Gantt. 
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Improved Drilling Machines 


Several improved drilling machines recently developed 
by the Kern Machine Tool Co., Hamilton, Ohio, are 
shown in the illustrations. 

One of the improvements is a tilting table, shown in 
Fig. 1. This table may be swung at any angle, and is 
rigidly held to the saddle by four bolts. A dowel-pin 
is provided to lock the table in its normal position, and 
an attached wrench is provided for tightening or loosen- 
ing the swivel bolts. Thus various settings can be se- 
cured without unclamping the work. 

To prevent the head from slipping under unusual con- 
ditions sometimes encountered, the arrangement shown 
in Fig. 2 has been adopted. A hardened-steel dog A 
drops into the teeth of the rack B. The point of the 
dog is of tooth form and it is easily drawn clear of the 
rack while setting the arm, by means of the thumb lever 
C. This device positively locks the head against any 
upward sliding, yet permits of the use of the usual clamp- 
ing device. It is applied to the 36- and 46-in. heavy up- 
right drilling machines built by this company. 

In the 26-in. heavy-duty drilling machine shown in Fig. 
3, are found a number of interesting features. It is pro- 
vided with nine changes of speed, and receives its pow- 
er through a large-diameter, wide-faced, three-step cone. 
This power is transmitted direct through frictions which 
control the spindle, either forward or reverse. Double 
back gearing is provided through large diameter 4-pitch, 
spur gears which may be slid into engagement without 


stopping the machine. This gives a wide range of back-gear 
power, which passes direct to the spindle without the 
The 
operating lever is brought well forward, so that the con- 
trol is convenient to the operator at all times. A three- 
levered pilot wheel allows the operator to always have a 
feed lever where it is most easily handled and will do 
the most good. The all-steel geared feed box has 8 
changes of speed. A feature of the machine is a ball- 
thrust bearing under the bevel gear used to elevate the 
table arm. 


loss caused by reduction of the friction speed. 


€ 
Link Grinder 

The illustration shows a radius link grinder, recently 
developed by the Newton Machine Tool Works, Inc., 
Philadelphia, Penn., for finishing the slots in hardened 
locomotive links. 

The link faces to be ground vary in width up to 5 in. 
For narrow and with little end clearance, 
small wheels are used with 1-in. width of face. On the 
larger sizes the entire width of ‘face is ground at one 
time, using a reciprocating feed of about 34 in., to in- 
sure even wear on the wheel and a parallel surface. 

The links are located on the fixture mounted on the top 
table. The radius is gaged from the center of the link to 
the center of a pivot at the rear and is measured by a scale 
on the fixture. The maximum capacity is for links up to 
100-in. radius ; these have an approximate length of 42 in. 

After setting the link, the machine is started in motion 


slots those 
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and a hand-operated clutch controlling the reciprocation 
of the saddle is engaged; the main saddle is then lowered 
hy means of a wheel, until the emery wheel bears the 
proper relative position to the face to be ground. 

















LINK GRINDER 


During this operation the main saddle feed is made 
inoperative through a latch lever, holding the feed-operat- 
ing clutch neutral. 

When the small-diameter narrow-face wheels requiring 
the feed are used the reciprocation clutch is disengaged, 
and the neutral feed latch is disengaged when the con- 
stant feed to the main saddle is operative. 

VYith this design, beyond clamping the work on the 
table and adjusting for depth of cut and from side to side 
of link, all operations are automatic. 


“98 


Universal Joint 


The illustration shows a new universal joint manufac- 
tured by the Plank Flexible Shaft Machine Co., Grand 
Rapids, Mich. The joint is simple in construction and 
consists of but three pieces; the mode of interlocking 
the center block and the forks is such that the forks and 
the center block have a bearing on each other slightly 
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THREE-Preck UNIVERAL JOINT 
greater than a semicircle. This gives each fork an inter- 
lock over the center of the center block. 

The surfaces subject to wear are large, and are hard- 
ened and polished. The forks provide ample space for 
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the lubricant, which traverses the oil groove in the center 
block, passing through a hole at each end and into the 
oil groove on the other side. 

This joint can only be disengaged at an angle of 45 
deg., and when the joint is working at an angle of 25 
deg., the oil groove is covered at all times. 

The center block is made of chrome-vanadium steel, 
hardened and ground. 


B 


A Pipe Threader 


The halftone shows a pipe-threading die known as the 
Becker receding pipe threader, manufactured by. the 
Handy Manufacturing Co., Bridgeport, Conn. The posi- 
tions of the chasers relative to the center of the pipe are 
controlled by four tapered levers which, as the chasers ad- 
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vance on the pipe end, permit them to open, producing 
the Briggs taper. The ends of these levers, where they 
contact with the back ends of the chaser, are rounded 
so that they allow the chasers to expand uniformly. The 
tapered ends of the levers ride up on the rounded surface 
of the floating ring. The sides of the levers are gradu- 
ated to facilitate setting the chasers to cutting size. 

A simple ejector is provided which permits the chas- 
ers to be readily removed without loss of time. 

The guide jaws are operated by a scroll and are self- 
locking. All parts are interchangeable and all parts sub- 
ject to wear are hardened. 


Inserted-Tooth Double Milling 
Cutter 


The type of milling cutter shown was designed espe- 
cially for milling crank cases. The head is made of cru- 
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cible steel, while the inserted cutters are high-speed steel. 
It will be noted that the double insertion is a departure 
from the usual practice. 

The outer diameter is 1834 in., the inner diameter 
1514 in. These diameters are maintained by moving the 
teeth outward to compensate for any wear on the cutters. 
There are 18 teeth in each circle, 36 in all. Those on 
the inner circle have a ;%-in. vertical step above the out- 
side cutters. The cutters are readily ground in place 
without removing, and the head may be used in any posi- 
tion. 

This cutter is a recent development of the Tindel-Mor- 
ris Co., Eddystone, Del. 


* 
High-Pressure Sand Blast 
The illustration shows a sand-blasting outfit manufac- 
tured by the Carter Metals Cleaning Co., Philadelphia, 
Penn. 
Air at a pressure of from 80 to 100 lb. per sq.in. passes 
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through the upper hose connection to the nozzle, which is 
provided on the inside with a ;,-in. orifice. The sand 
from the lower hose connection meets the air inside the 
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conical head of the nozzle and both pass through a 14-in. 
orifice in the end of the nozzle. All parts subject to wear 
are readily removable and replaceable. 

x 
Welded Lathe and Planer Tool 


The illustration represents a line of welded Jathe and 
planer tools, recently developed by the Champion Weld- 
ing & Manufacturing Co., Buffalo, N. Y. 

The shank of the tool is made of 40- to 45-point car- 
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bon steel, to which is welded, by the oxyacetylene method, 
the cutting tool, as shown. The cutting tool is made of 
high-speed steel. 

This process of manufacturing high-speed tools has 
been applied to the various types used in the shop and 18 
grades of high-speed and tool steel are utilized. 

It will be recognized that the soft shank avoids tool 
breakage, while the high-speed cutting end can be easily 
replaced at a low cost. 


"° 


ge 


ar 


Rapid-Change Gear Lathe 


The illustration shows a 24-in. lathe of the standard 
type made by the Springfield Machine Tool Co., Spring- 
field, Ohio, to which a rapid-change gear device has been 
applied. 

In the rapid-change mechanism only seven gears are in 
operation when chasing right-hand threads and eight for 
left. The reverse for the lead and feed rod is 
obtained Sy spur gears. The spindle journals are ad- 
justable and provided with a ring oiling system. Thrust 
is taken up on the rear housing by means of cast-iron and 
hardened-steel collars. The apron is of the double-plate 
type, furnishing supports both front and back for all 
shafts. Longitudinal and cross feeds are engaged by 


screw 
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means of friction. The tailstock is recessed and can be set 
over for turning tapers. 

The machine is equipped with a 3-step cone double 
back-geared head, and automatic stops for both lead screw 
and feed rod. The reverse motion of the carriage is oper- 
ated from the right-hand side of the apron. 


. 
~* 


Double-Crank Press 

The illustration shows a double-crank press manufac- 
tured by the Max Ams Machine Co., Mount Vernon, 
N. Y. This is one of a line of cutting and stamping 
presses specially designed to suit the varied conditions 
occurring in practice. 

These are made in four sizes, for pressures of 15, 25, 
50 and 100 tons, respectively, and in widths from 24 to 
120 in. 
different shapes, wide, narrow or round, as the case ma) 


The beds and flanges on the slides are made in 


require. 
The frames have openings through the sides so that 
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long pieces may be fed through. There is ample space 
between the bed and the slide. The slides have long, 
adjustable guidings, and the pitmans have parallel ad- 
justments. 


“ 
Automatic Drill Chuck 

The illustrations show a quick-acting automatic chuck 
which has recently been developed by the Wahlstrom 
Tool Co., Brooklyn, N. Y. This chuck is designed to 
grip taper-shank drills. 

The construction is similar to that of the chuck for 
straight-shank tools, made by the same company, except 
that the extension piece has been eliminated. 

Each jaw is made of a single piece of tool steel and 
rests directly on a cam. It will hold Nos. 1, 2 or 3 
Morse taper-shank tools either with or without a tang 
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and without the use of collets, wrenches or sockets. The 
jaws are ground to the same taper as the standard Morse 
taper. 
ae 
Two-Spindle Drilling Mahcine 
The illustration shows a 12-in. two-spindle drilling 
and tapping machine designed for manufacturing pur- 


poses. 




















Two-SPINDLE DRILLING AND TAPPING MACHINE 
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The spindle to the right is for drilling and to the 
left for tapping, while the latter can be used for drilling 
or reaming by raising the sliding rod in front of the ma- 
chine to its highest point and removing the lower dog. 

This machine has a drilling and tapping capacity of % 
and 3 in., respectively. It is a recent product of the 
Pioneer Machine Co., Rockford, Ill. 


we 


Horning Press with Swinging 
Knee 


The halftone shows a horning press recently developed 
by the Cleveland Machine and Manufacturing Co., Cleve- 
land, O. Its special feature is the swinging knee and 
screw adjustment. With this arrangement, the press is 
adapted for blanking, forming and wiring operations on a 
large variety of work. By swinging the knee to the left, 
away from the front of the press, a horn can be used for 
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various grooving, piercing and riveting operations. 

The halftone shows the standard knee swung to the 
left and the auxiliary or wiring table in working position. 
A shouldered plate on the adjusting screw centers and 
supports the article to be operated upon. 

The machine has a bed area of 24x27 in., and a knee 
adjustment of 12 in.; it weighs about 9000 Ib. 

- 


Heavy-Duty Plain Miller 


The illustration shows a heavy-duty plain double back- 
geared cone driven miller recently developed by the 
Rockford Milling Machine Co., Rockford, Ill. 

The table has a working surface of 50x11% in., and 
power travel of 28x8x19 in. Taper gibs for taking up 
wear are provided and wide bearings on the shoulder of 
the saddle are designed to permit work to be machined 
clear to the edge without rocking. The table has quick- 
return operated by a handwheel. The spindle runs in 
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phosphor-bronze bearings having taper journals fitted with 
felt oil retainers, wear is taken up at the rear of the 
spindle by means of a nut. The back-gear shaft is crucible 
steel and runs in Hyatt roller bearings. 

















Heavy-Duty MILLER 


There is a range of spindle speeds from 17 to 392 
r.p.m., while there are available 14 feed changes ranging 
from 0.005 to 0.175 per revolution. The machine occupies 
@ floor space of 77x92 in., and weighs about 3500 Ib. 
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with the Erie City Iron Works, 
the position of foreman of the ma 
Titusville, Penn. 


W. A. Smith, formerly 
Erie, Penn., has accepted 
chine shop of the Titusville 

Walter C. Allen, for the past 5 years general manager of 
the Yale & Towne Manufacturing Co., has been elected vice- 
president and will continue to act as general manager. 

Leroy M. Curry, formerly tool designer with the 
Automatic Machinery Co., Chicago, Ill, has accepted a simi- 
lar position with the Wood Turret Machine Co., Brazil, Ind. 

Ralph E. Flanders, for some time past manager of the Fay 
lathe department of the Jones & Lamson Machine Co., Spring- 
field, Vt., has appointed manager of the entire com- 
pany. 

Walter H. Smith, for many years chief engineer and 
designer of the Harris Automatic Press Co., Niles, Ohio, has 
become chief engineer of the Miller Saw Trimmer Co., Pitts- 
burgh, Penn. 

Alden W. 
Co., for the past 11 


Iron Co., 


Aurora 


been 


Drake who has been with the Pratt & Whitney 
years in the capacity of machine designer, 


has become chief draftsman of the Heald Machine Co., 
Worcester, Mass. 
Ernest L. Rupf, until recently mechanical engineer with 


Port Chester, 
Bolt and 


Burdsall & Ward Bolt and Nut Co., 
Bayonne 


the Russell, 
N. Y., has become general manager of the 
Nut Co., N. J. 

A. P. Montague, for the past 10 years general superin 
tendent of the Lynchburg Foundry Co., Lynchburg, Va., has 
accepted the position of general manager of the Covington 
Machine Co., Covington, Va. 


jayonne, 
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Harris has resigned his position as superintendent of 
the Wells Bros. Co., Greenfield, Mass., to become consulting 
engineer with the Greenfield Tap and Die Corporation, of 
which the Wells plant is now a division. 

Bachelder, until recently manager of the steam 
pump manufacturing department of the Fairbanks, Morse 
Manufacturing Co., Beloit, Wis., has joined the Temple Pump 
Co., Chicago, Ill, in the capacity of vice-president and gen- 


H. E. 


Joseph E. 


eral manager. 
H. A. Hey, for a number of years connected with the exec- 
utive department of the American Society of Mechanical 


in various capacities, has accepted the position of 


Engineers, 
of the Ferro Machine and Foundry 


assistant general manager 
Co., Cleveland, O. 

Charles T. 
office manager 
for the past two 
Prentice Co., has 
gage in other work. 

A. C. Cook, for the past two years European representative 
of the Warner & Swasey Co., Cleveland, O., has been ap- 
pointed sales manager with headquarters at the home office 

J. Stilwell, formerly in charge of the New York office, suc- 
ceeds Mr. Cook in Europe. 


years assistant treasurer and 
Co., Worcester, Mass., an. 
employed with the Reed- 
order to en- 


Lamb, for many 
of the F. E. Reed 
years similarly 
resigned, effective May 1, in 


Clewell, formerly lighting expert with the 
Westinghouse Electric and Manufacturing Co., and a frequent 
contributor to these columns, has been appointed general 
chairman of the committee on Popular Lectures of the Amer- 
Illuminating Engineering Society. 

George W. Smith, for 15 years general superintendent of 
the Ingersoll Milling Machine Co., and more recently super- 
intendent of the motor department of the J. I. Case Threshing 
Machine Co., Racine, Wis., has become associated with the 
Maxwell Motor Co., with whom he will act as superintendent 
of production and equipment at both the Detroit and Day- 


ton plants. 


Clarence E., 


ican 
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well known in the machine-tool trade 
years associated with the Prentiss Tool 
at his residence in Readville, Mass., on 


McLean, 
past 12 
died 


John §&. 
and for the 
& Supply Co., 
March 26. 
Walter Steam 
born in 


the International 
He was 


Laidlaw, secretary of 


Pump Co., died suddenly on March 25. 
Scotland in 1849 and in 1891 came to this country when he 


working for a while as draftsman for 
and later as constructing engineer for 
Procter & Gamble. In 1909 he became vice-president and 
manager of the works of the Laidlaw-Dunn Co., afterward 
the Laidlaw-Dunn-Gordon Co. During this period he became 
interested in the technical education and advance- 
ment of young men. It was largely through his efforts that 
the Ohio Mechanics Institute was solid basis. 
He served one term as its president. In 1910 he became gen- 
eral manager of the Snow Steam Pump Works, Buffalo, and 
in 1914 he was elected secretary of International Steam Pump 
Co. 


located in Cincinnati, 
the Lane & Bodley Co. 


greatly 


placed on a 
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Current Prices of Shop Ma- 
terials and Supplies 
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Out of a week of dullness in the steel market only one 
transaction stands out prominently. The Pennsylvania R.R. 
has placed two orders, one with the Cambria Steel Co., and 
another with the Pennsylvania Steel Co., for 10,000 tons of 
rails for test rollings. If successful, orders for the rest of 
the requirements will probably follow at once, amounting to 


about 175,000 tons. 
_ Business in pig iron has also been dull, but prices con- 
tinue steady. The impression is that the stocks of many 


conumers are depleted and that they are now placing small 
filling-in orders. 

Copper shows up strong after 
ports were heavy during the week; 
45,900 tons, establish a new record.. 

Lead has again dropped during the week. 

PIG IRON was quoted at the following prices at the places 
and time indicated: 


a week of firmness. Ex- 
the exports for March, 














April 4, March 7, April 5, 
1914 1914 i913 
No. 2 Southern Foundry, Birmingham ‘ $11.00 $11.00 $13.00 
No. 2X Northern Foundry, New York. 14.75 14.50 17.75 
No. 2 Northern Foundry, Chicago... . 14.25 14.25 17.25 
Bessemer, Pittsburgh. . . 14.90 14.90 18.15 
Basic, Pittsburgh 13.90 14.15 17.00 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
————— Cents = pound 
No. 28 Black. . 2.70 2.70 3.10 
No. 26 Black.. 2.60 2.60 3.00 
Nos. 22 and 24 Black.. 2.55 2.55 2.75 
Nos. 18 and 20 Black.. 2.50 2.50 2.70 
No. 16 Black... 2.45 2.45 2.65 
No. 14 Black.. 2.35 2.35 2.55 
No. 12 Black.... . ine 2.30 2.30 2.50 
No. 28 Galvanized........ Sere 3.70 3.70 4.20 
No. 26 Galvanized oe 3.40 3.40 3.00 
No. 24 Galvanized... rca 3.25 3.25 3.75 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
———Cents per pound—— 
Steel angles base. het 1.90 1.95 2.25 
Steel T’s base...... wee 2.05 2.10 2.30 
Machinery steel (bessemer).. . 1.83 1.80 2.05 


MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 


———————Cents per pound 














Copper, electrolytic. ...... ‘ 14.624 14.50 15.00 
y ea Mote 37.50 38.00 47.25 
Lead.... ce ieee 3.80 4.00 4.30 
Spelter......... ee 5.35 5.35 6.20 
Copper sheets, base nas 19.75 21.00 24.00 
Copper wire (carload lots) a pet 15.50 15.50 19.00 
Brass rods, base. ova 14.00 14.25 18.25 
Brass pipe, base..... : : 19.00 19.00 22.00 
Brass sheets. . . ‘ : 14.50 14.50 18.25 
Solder 3 and } ca Lake 25.40 25.00 29 .00 
COKE—Immediate shipments of furnace coke may be had 
at $1.85@1.90. Deliveries later in the season bring $2.10 


Standard 72-hr. foundry coke is quoted at $2.50@2.75. 


COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats, sells at 55% off the price lists. This discount gives the 


following net prices: Rounds, *;@¥%-in., 4.5¢.; ie i: in., 
3.83c.; % @'-in., 3.15c.; % @ 33-in., "2.700. Squaves, 9 i -in- 
5.4c.;| % @i-in., 5.4c.; % @3-in., 3.66. Hexagons, y¥@]i 
4.5c.; %@ % -in., 3.6c. 
_ COLD-DRAWN STEEL SHAFTING—From store, in New 
York, sells at 52 to 55% discount off the list. At the 55% 
rate the net prices per foot are as follows. %-in., 4.1c.; 1-in., 
6.6c. ; 1%-in., 10.4c.; 1%-in., 13c.; 1%-in., 13.5¢.; 15-in., 15.8e.: 
1%-in., 184c; 1%-in, 21c; f-in., 24c. 
_ ZINC SHEETS, in quantities less than cask lots, New 
York, cost 8.25c. per Ib. 

FUEL OIL remains unchanged, 4c., in bulk, f.o.b. at Bay- 


onne, N. J. or Philadelphia, Penn. 
LARD OTL sells at the following prices per gal, in bbl. 
Prime, 94c.; Extra No. 1—59c., No. 1—55c., No. ge se. ; ihe 
OLD METALS are sold to New York dealers as follows: 
Heavy copper, 12.75c.; light coper, lilc.; heavy machine com- 
og 7 ame light brass, 7c.; brass chips, 9c.; brass turn- 
ings, (¢,.90c, 


STANDARD PIPE remains the same as last week. The 
following discounts are allowed from store, New York: 
Black Galvanized 
} to 2-in 78% 69% 
24 to 6-in. 77% 68% 
7 to 12-in. 74% 63% 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
i-in.... 2.55 3.58 2}-in.. 13.40 8 
1-in, 3.57 5.27 3-in. 17.80 = 
1}-in. 5.06 7.13 4-in 25.10 35.00 
if-in... 6.05 8.52 Sin....... 34.10 47.50 
RI RE 8.14 11.47 ae 44.00 61.80 
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Stream Lubrication Foreshadows 
Revolution in Milling Practice 


By L. P. 


SYNOPSIS—The Cincinnati Milling Machine C.. has 
developed a system of milling that permits of cutter feeds 
and speeds some eight to twelve times higher than those 
in ordinary practice. Test cuts have been made in steel 
0.2 carbon, 0.5 manganese, at a peripheral cutting speed 
of 800 ft. per min. Other cuts in the same material have 
been made at a feed of 112 in, (94 ft.) per min. The fea- 


ALFORD 


ture of the system is the supply and control of the lubri- 
cant, which is delivered in some ten times greater quan- 
tity than is ordinarily used. The cutter is in a flow- 
ing stream—hence “stream lubrication.” Experts in ma- 
chine-shop practice who have seen these tests have un- 
tremendous 


hesitatingly said that they foreshadow a 


advance in milling practice. 
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Cutter Speeds 
500 r. p.m. 
458 Ft.p.m. 


(Work Feed 
| 30%in.per.m. 
Depth of Cut 
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Higu-Speeep MILLING 
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Progress in the art of cutting metals, as in all other 
lines of human endeavor, has been a slow advance with 
occasional sudden, pronounced jumps, followed by the 
same slow advance. One such jump came in 1900, with 
the announcement of the development of high-speed steel. 
This was first presented to our readers on page 756 of 
the issue of Aug. 9, 1900. The feature was high speed. 
The editorial note said: 

The appearance of a large lathe turning a 17-in. steel shaft 
at this speed (150 ft. per minute) is nothing less than start- 
ling. 

This article, I believe, is the announcement of the be- 
ginning of another jump in this curve of progress, at 
least as it affects multi-toothed cutting tools. The start- 
ling feature as in the case of high-speed steel, is the 
speed. Tests have shown peripheral cutter speeds and 
work feeds in steel, some eight to twelve times greater 


than those used in ordinary milling 
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the constant-speed pulley 50 per cent. greater than that 
for which the machine was designed. The steel cut was a 
mild machinery steel, 0.2 carbon, 0.5 manganese, having 
an ultimate tensile strength of from 55,000 to 65,000 
lb. per sq.in. The cutters were all of high-speed steel. 
No. 1 

Cutter, spiral mill, 25-deg. angle, 314 in. diameter, 9 
teeth, 10-deg. rake, 6 in. long. Arbor 144-in. diameter. 
Depth of cut 1 in., width 5 in., length 18 in. Speed of 
cutter, 500 r.p.m., peripheral speed 458 ft. per min. Feed 
30144 in. per min. Finish, good for commercial milling 


TrEst 


where surfaces are to be bolted together. 
Test No. 2 
All conditions the same as for Test No. 1, except that 
the depth of cut was reduced to 0.02 in., and the feed 
to 7.23 in. per min. ‘The finish in this case was good 
enough to polish. 





r 


practice, 
PROGRESSIVE I.XPERIMEN'TS 


‘The conditions which have made 
these tests possible are the direct result 
of the work that the Cincinnati Mill- 
ing Machine Co., Cincinnati, Ohio, has 
done during the past six or eight years. 
In 1908, Vol. 31, Part 2, page 401, the 
AMERICAN MACHINIST, showed the 
line of Cincinnati high-power millers. 
that time, this line has under- 
gone progressive improvement, parti- 


since 


cularly in the selection of better ma- 
terials. At the Pittsburgh meeting of 
the American Society of Mechanical 
Engineers in 1911, A. L. De Leeuw, 
until recently chief engineer of the 
company, presented a paper on Mill- 
ing Cutters and Their Efficiency. A 





feature of this was data on the use of 
This 


paper was abstracted on pages 753 and 


cutters with wide-spaced teeth. 


787 of Vol. 35. 
Last year, on page 1, of Vol. 39, 
was shown this firm’s semi-automatic 


miller, which was adapted for much 
higher cutting speeds and table feeds 
than were in that 
general type of machine when it was 


common use for 


designed, 

These developments set up the con- 
ditions of powerful, heavy machines, an extensive use of 
teeth, which permitted in- 
creased feeds, and experience with feeds and speeds some- 


cutters with wide-spaced 
what higher than average practice. From this founda- 
tion experiments were begun with much higher work 
feeds and cutter speeds. The illustrations, Figs. 1 to 
11, inclusive, show in graphic fashion some of the re- 
sults. Details of the system have been made the sub- 
ject of patents. 

To show what these results are, I can do not better 
than to give the records of the tests that I have witnessed. 
The machine upon which the high-speed tests were run is 
shown in Fig. 1. This is a No. 5 high-power Cincinnati 
miller driven by an independent motor, with a speed of 





Fie. 3. Srream Luprication; No. 5 Prarn Hien-Powrer MILuer 
SHOWING 


Hoop, CONTAINER AND DRAINAGE Prrre 


No. 3 

Cutter, a helical mill 31% in. diameter, 6 
teeth, angle with axis 69 deg., rake 15 deg., arbor 114 
in., cutter speed 510 r.p.m., peripheral speed 470 ft. per 
min., feed 301% in. per min. ‘Two cuts were taken, the 
first with a depth yy in., the second with a depth of 
js in. 


TEST 


in. long, 3 


No. 4 


A slotting cutter with sharp-cornered teeth 1 in. wide, 


TEST 


6;, in. diameter, rake 15 deg., 16 teeth, arbor 114 in. 
Aliernate teeth slope in opposite directions with the axis 
of the cutter. Cutter speed 510 r.p.m., peripheral speed 
835 ft. per min., feed 3014 in. per min. Cuts were taken 
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at a depth of #% in. and 4 in. The finish was a good com- 
mercial finish in each case. 
Test No. 5 
High-feed test, gashing with a gear cutter. Cutter 7 
diametral pitch with extra hub, 12 teeth, 34% in. diame- 
ter, 10-deg. rake, arbor 114 in. diameter. Cutter speed 
218 r.p.m., peripheral speed 200 ft. per min., feed 112 
in. (94 ft.) per min. Material of the same composition 
as for the blocks in the preceding test, in the form of a 
cylinder 1814 in. long, and of a diameter representing a 
30-tooth, %-pitch gear. The machine upon which this 
test was made was a 28-in. Cincinnati semi-automatic 
mi'ler. Reveated cuts were taken without any signs of 
distress of machine or cutter. 
No. 6 


A feature of all the preceding tests was a copious sup- 


"TEST 
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cutting 223 gears, 1-in. face, 7-pitch, 30 teeth. The cut- 
ter began to show distress at about the fourth cut from 
the last, and from this point to destruction the break- 
down was rapid. Discounting these last three or four 
cuts, the cutter milled the equivalent of 220 gears of the 
dimensions specified, 


STREAM LUBRICATION 


The copious use or deluging of cutter and work with 
a lubricant or coolant has been mentioned. ‘This is ar- 
ranged for on knee-and-column-type machines, as shown 
in Figs. 1 and 3. Around the miller table is placed a 
light steel frame to confine the liquid. In the base is set 
a centrifugal pump capable of delivering 12 gal. per min. 
This is some 10 times the quantity delivered by the 
geared pumps ordinarily used. ‘The reservoir capacity is 
large, and in this the pump is submerged, so that there 














STREAM 
SHOW 
ply of lubricant to carry off all the heat. In each case 
as soon as the cut was finished, cutter and work were felt 
and neither showed an appreciable rise in temperature. 
To show the effect of cutting dry the block and cutter, 
of Test No. 1, were replaced and a cut started with a 
depth of Y% in., feed at 20 in. per min., and a cutter 
speed of 87 r.p.m., peripheral speed 80 ft. per min. This 
cut was started dry and the cutter showed distress after 
running about 2% in., it was stopped, and the edges of 
the teeth were found to be blued. 

As a comment on the length of life of some of the cut- 
ters working under these conditions, a record is given of 
a cutter of the same description as the one used in Test 

It milled 6700 in., not ineclud- 
This is equivalent to completely 


No. 5, run to destruction. 
ing the cutter approach. 





LUBRICATION ON SemiI-AvTOMATIC Mitter: Hoop Lirrep Away 
CONSTRUCTION 





Se 


FROM CUTTER TO 


Is no suction piping or necessity for priming. The large 
capacity provides enough fluid so that an appreciable ac- 
cumulation of heat is avoided. In addition, the surface 
of the table over which the lubricant spreads in a wide 
The pump discharge 
flexible 
or cutter hood, having in the line a 
the table a 


lubricant to the 


sheet acts as a means ‘of cooling. 


under considerable through a 
hose to the cutter. 
large quick-acting gate valve. 


flexible-steel tube the 


pressure passes 


From large 


returns machine 


hase, 
The preferable means of distributing the lubricant to 


the cutter is by means of a special cutter hood. This is 


shown in Figs. 3, 4, 7 and 8. It completely surrounds 


the cutter. 


The advantages of the hood are principally three. 
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It confines the large flow of lubricant directly to the cut- 
ter and work, thus securing an inverted bath or flowing 
stream and making all of the lubricant do its share in 
cooling. It washes the chips from the teeth of the cut- 
ter, so that they cannot be carried back into the cut, 
thus clogging it, dulling the cutter and marring the 
finished surface. It prevents the splashing of lubricant 
when used in large quantity. Incidentally, it is also a 
milling-cutter guard, guarding against accidental in- 
jury to the operator. 


Errects OF Stream LupricaTion AND HicH Spreps 

[t is instructive to consider in brief fashion the pos- 
sible effect of these high speeds and lubrication upon the 
various limiting factors that enter into milling-machine 
practice. 

Power of machine: Increased speed in milling means 
a slightly increased power consumption per cubic inch of 
metal removed. Tests made by the Cincinnati Milling 
Machine Co. indicate that an increase of 100 per cent. in 


speed means an increase of about 10 per cent. in power 
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Heating of the cutter: The heating of the cutter is 
often the limitation. This can be removed by using a 
quantity of lubricant or coolant sufficient to remove the 
heat as soon as it is released and keep cutter and work 
cool. 

Wear of the cutter: The wear of a milling cutter is 
dependent upon the number of linear inches milled if 
the depth of cut and feed per revolution are kept con- 
stant. ‘Thus, increase of speed increases wear per unit 
of time. When the speed is sufficiently high so that by 
the aid of copious lubrication the chips are completely 
washed away, wear is somewhat reduced by avoiding 
the grinding action due to the cutting up of chips. 

Breakage of evtters: Frail cutters are a limitation in 
milling practice, because only a certain maximum feed 
per revolution can be taken, dependent upon their 
strength. If this feed is kept constant, production is 
increased directly as the speed is increased, without in- 
creasing the cutter strain or danger of breaking. 

Heating of work: Uneven local heating when milling 
produces surfaces that are not flat because swelled por- 











Fie. 5. 3% In.-DIAMeEtTER MILL. Cut SPEED 77 R.P.M. 
Cur 3% In. Derp py 5 In. Wipe; Freep 17,5 
In. per Minute. 65,000 Ls. TENSILE 
STRENGTH STEEL 
> 
consumption per cubic inch of metal removed. Thus in- 
creased speed means more powerful machines. 
Ability of the cutter to remove metal: The ability of 
a cutter to cut is increased with an increase of speed, 
the feed per minute remaining unchanged, for the reason 
that the chip taken by each tooth is decreased. This 
means a decrease of strain, wear and heating effect. The 
total or final heating effect is increased, but this can 
be counteracted by copious lubrication. 
Size of arbor and its spring: The 
is one of the limitations in present milling practice, 
being governed by the sizes of commercial cutters. The 
feed per minute is a measure of the strain on the arbor; 


size of the arbor 


thus an increase of speed, giving a lessened pressure per 
tooth. reduces the arbor strain and tends te do away with 
the limitation of arbor size. To illustrate, if a given set 
of conditions permit of a feed of 2 in. per min., then 
bv maintaining this rate per revolution, but multiplying 
the revolutions per minute by 10, we get a permissible 
feed of 20 in. per min. with the same arbor stress. 








Fie. 6. 
Wipe, Freep 16-IN. pER Minute. MATERIAL, 
65,000 Ls. TENSILE STRENGTH STEEL; 
SPEED, 72 R.P.M. 


HexicaL Currer, 34% Ivy. Dramerter, 6 In. 


tions are cut away. ‘This is a progressive action as the 
cut advances, for the total heating increases. Further, 
some work springs after removal from the fixture, due 
to its temperature when removed. The absence of heat- 
ing will do away with this limitation. 

Spring of the work: A weakness and frailty of the 
work is another limitation, which is minimized for the 
same reasons brought out under “Breakage of cutters” 
above. 

Spring of the fixture: The analysis given for “Break- 
age of cutters” applies here. In many cases, we might 
get greater production if the time for putting work into 
and removing it from fixtures could be reduced. How- 
ever, the frailty of fixture or work prevents the use of 
juick-acting clamping devices, as eccentrics, cams, lev- 
ers, and the like. Thus, if the pressure per tooth in cut- 
ting is reduced, the pressure required for holding may 
be reduced, and clamping devices may be made to op- 
erate more quickly. Thus the influence of speed in this 
respect should be to increase production. 
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Fic. %. Marertat 65,000-Ls. Macuinery STEEL, 7 
Pircu GAsHING CuTrEerR, 12 TEETH. Cutr FULL 
DeptuH oF TootH. SprED 218 r.p.M. CUTTER 
31% In. Diameter, Freep, 112 Ix. per MIN. 


Spring in the machine: The arguments presented 
under “Spring in the fixture” apply here. 

Distance of revolution marks on the work: It is 
claimed that output today is controlled in perhaps 90 
per cent. of ; distance between revolution 
marks. Polishing or some following operation limits this 
distance. ‘These marks must be near together, or the fol- 
lowing operation cannot be properly performed. An in- 
crease of speed with unchanged feed, bringing these 
marks closer together, is one obvious remedy. 


cases by the 
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Fie. 8. Semi-AvTroMatTic MILLER: 
CUTTER STANDARD SLOTTING TYPE WITH SHARP 
Corners. 5 IN. DIAMETER, 325 Fr. CuTTrine 
SPEED, FreEpD, 112 IN. PER MIN. 


Smoothness of cut: One feature in high-speed milling 
is the throwing away of the chips, which resembles noth- 
ing so much as the throwing off of shavings and chips in 
planing wood. This complete removal of the chips, both 
by the effects of speed and copious flooding with lubri- 
cant, does away with the grinding effect on the finished 
surface. Thus, with a fixed distance between revolu- 
tion marks, high speed tends to give a smoother surface. 
It is possible that the flywheel effect of the rapidly rotat- 
ing parts connected to the arbor influences this action. 











Fic. 9. 27-Toora Cutter, 3-Ix. Dram., Sprep 191 
R.P.M., Freep 8 In., Mititine CLutcn TRETH 
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Fig. 10. MANnGANeEsE Steet Rat; Cur }} IN. 
Wipe, 134 In. Deep, Freep 344 IN. per MIN. 
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Fie. 11. Typrcat Forms or Cuties rrom Hien-Sperep MILLine 


(A) From machinery steel, cutter spiral mill 3% in. diam- Cutter speed, 500 r.p.m.; feed, 30% in. per min. Stream lubri- 
eter by 6 in. long, 1% in. arbor Cut 5 in. wide. % in. deep, cated. 
cutter speed 500 r.p.m., feed 30% in. per min Stream lubri- (G) Conditions as for F, except depth of cut \% in. 
cated (H) From machinery steel, 7 pitch spur gear cutter, 4 in. 
(B) Conditions as for A except depth of cut » in diameter, cutting full depth. Cutter speed, 220 r.p.m.; feed, 
(C) From machinery steel, cutter helical mill 3% in 112 in. per min. Stream lubricated, 
diameter, 6 in. long, three teeth, 1%-in. arbor, cut 5 in. wide (1) Conditions’as for A except depth of cut * in.: cutter 
in. deep Cutter speed 500 r.p.m., feed 30% in. per min speed, 86 r.p.m.; feed, 20 in. per min. Stream lubricated. The 
Stream lubricated removal of metal was at the rate of 31 cu.in. per min. 
(D) Conditions as for C except depth of cut % in (J) Conditions as for I except that the cut was made dry. 
(EK) Conditions as for C except depth of cut in.: cutter It ran for only about 2% in. when the cutter showed signs of 
speed, 86 r.p.m.; feed, 20 in. per min distress These chips were colored dark blues and purples 
(F) From machinery steel, keyway cutter, 65 in. diam- in contrast to all of the other chips, which were bright and 


eter, lin. face, 1% in. arbor, cut a slot 1 in. wide, * in. deep without any discolorations 
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Cleaning fixtures and work: The washing effect of 
the lubricant on the work and fixture, when the lubricant 
is used in great quantity and under considerable pres- 
sure, may aid in increasing production. 


Cures rromM HicH-Speep MILLING 


The illustration, Fig. 11, shows chips from high-speed 
milling, and the notes below indicate the conditions un- 
der which each was produced. ‘Their differences from 
ordinary chips are evident. One feature of these chips 
is that when they are produced with sufficient lubricant 
they are entirely devoid of color. Here is one of the 
radical differences between high-speed milling and high- 
speed turning. In the original article in the AMERICAN 
MaAcHINIsT, describing the announcement of high-speed 
steel, occurs this sentence: 

The chips themselves left the tools at a temperature which 
drew them to beautiful blues and purples; this coloring of 
the chips is a practical shop test of the correct speed of the 
work. 

In contrast, the absence of color in high-speed milling 
chips is a practical shop test of the practicability of the 
feed and speed in use. 


Kinps OF LUBRICANT 


These tests seem to show that the nature of the lubri- 
cant does not effect the cutting speed provided the quan- 
tity is sufficient. That is, the principal action is one 
of cooling, and with even the cheapest cutting com- 
pounds, there is sufficient lubricating effect, provided the 
quantity used is great enough to produce the necessary 
cooling. 


Magnetic Chuck for Ball- and 
Roller-Bearing Rings 
By O. S. WALKER* 


The increasing use of ball and roller bearings has cre- 
ated a demand for an extra powerful rotary magnetic 
chuck for holding hardened-steel rings, while grinding 
the interior. Having succeeded in meeting the require- 
ments of a large manufacturer of roller bearings and 
having equipped the plant with rotary magnetic chucks, 
for use in internal grinding, I think a description of the 
chuck and the method of its use would be of interest. 

In Figs. 1 to 6 are shown a piece of work, the chuck 
upon which it is held and the method employed in mount- 
ing and demounting the work. By this system the ma- 
chine after starting is never stopped until quitting time, 
the work being mounted, ground and then demounted 
while in motion, thus saving a large amount of time. 
The chuck must be extremely powerful to hold the work 
without danger of slipping, especially when the work is 
to be ground on a commercial basis. 

The piece of work to be ground is shown in Fig. 1. 
Fig. 2 shows the face of the chuck on which the work is 
held and also the recess or counterbore F at the center 
to enable the grinding wheel to pass completely through 
the work. Fig. 3 shows the chuck partly in elevation and 
partly in cross-section, showing more clearly the recess F 
and the detachable magnetic face B centered by the stem 
in the body A. This view also shows the hardened-stee! 
pins G@ driven in the chuck face to minimize the wear 
when mounting and demounting the work. 


*President, O. S. Walker & Co. 
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For work of different diameters of hole separate face- 
plates are provided, interchangeably fitting the chuck, 

‘and the aim in all cases has been to concentrate the mag- 
netic holding power in as small a gpace as possible. 

Figs. 4, 5 and 6, respectively, indicate the methods of 
mounting, grinding and demounting the work. In Fig. 
6, H indicates the demagnetizing switch which is an im 
portant factor in the successful operation of this grinding 
system, in which advantage is taken of the fact that mag- 
netic chucks retain a portion of their magnetic power af- 
ter the electric circuit has been vroken. In fact, there 
is just enough power remaining in the chuck face to 
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FIG.7 


Ho_pine Batt Cups anp Grooven THrust CoLLars 
hold the work in place and allow it to be moved easily 
but with no danger of falling off when the face is in a 
vertical plane. Whenever it is to entirely de- 
magnetize the chuck face the switch handle is pushed 
quickly down and up again from the position shown in 
the illustration, the as 
shown by the dotted lines. 

Referring first to Fig. 4, a description of the method 
employed in grinding the rings C is as follows, bearing in 
mind that the recess F in the chuck face is but slightly 
larger than the internal diameter of the.work: 

The work is first placed against the chuck by hand only 
in an approximate concentric position. Then the wooden 
rod D is passed through the hole and held against the 


desired 


normal closed position being 
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counterbore of the chuck, at the same time bearing against 
the inner walls of the work; the latter not being held 
strongly on account of the electric circuit 
open, it readily assumes approximately a concentric posi- 
tion but not quite true enough for the grinding opera- 


being as yet 


tion. 

To accomplish the final truing of the work in the 
chuck, the grinding wheel F is now brought forward, as 
shown in Fig. 5, inserted into the end of the hole and 
brought lightly into contact, the electric circuit being 
still open. The work now quickly centers itself, due to 
the pressure of the light grinding operation, after which 
the circuit is closed, the work held firmly in position and 
the grinding operation completed without any further at- 
tention to the chuck. 


DEMOUNTING THE WORK 


The method of demounting the work is plainly shown 
in Fig. 6, in which the electric circuit has been broken 
and the switch handle is in position ready to demagnetize, 
as above described. To perform this operation the work- 
man holds the switch handle with the left hand and with 
the right hand again takes the wooden rod D, which is 
inserted through the work into the recess of the chuck and 
then by tipping the rod a pressure is exerted on the outer 
end of the hole in the work and it only remains to de- 
magnetize the chuck face at the same instant to have the 
work drop off as shown in the dotted lines; it is retained 
on the rod in the right hand of the workman, and in- 
stantly deposited in the receptacle for finished work. 
The cycle of operations is then repeated, 

The hardened-steel pins G@ serve to preserve the truth 
of the chuck face, but the whole can easily be ground off 
in place whenever necessary. 

One peculiarity of this chuck face is that if it becomes 
too badly worn in the center it can be bored out for the 
next larger size. 

While the work shown has a tapering hole, it is obvious 
that the system would work equally well with straight 
holes. 

In Figs. 7 and 8 are shown the methods employed for 
holding ball cups and grooved thrust collars, respectively. 

In Fig. 7, 7 indicates one of the interchangeable mag- 
netic faces of the chuck bushed by a hardened-steel piece 
K, fastened by means of screws and internally ground 
out in place to fit the projecting hub of the ball cup Z, 
which is then magnetically held from the back, the mag- 
netic gap of the chuck being made narrow for this pur- 
Work ground on this style of chuck face is, there- 


pose. 
fore, self-centering. 

In Fig. 8 shown a detachable chuck face built on 
similar lines to the one above described except that in 


this case the chuck is provided with a projecting hard- 
ened-steel bushing M, centering the work by the hole 
instead of the shoulder, as in the previous case. The work 
in this case being of large diameter, the problem of hold- 
ing it by magnetism becomes greatly simplified as a re- 
sult. 

It is obvious that the hardened-steel centering bushings 
in both these devices can be made detachable and the 
chuck made to accommodate work of different diameters 
of shoulder and of hole. At N is shown a hardened-steel 
bushing of larger diameter than the one on the chuck 
face, 
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A Back Rest for the Engine 
Lathe 


By E. P. Fickrs 


The illustrations show a type of back rest, designed for 
the engine lathe and used when chasing or turning small 
screws and the like. 
is shown in Fig. 1 and gives an idea 
of the manner in which this rest is used. In Fig. 2 
the back rest is shown in detail. The body A is made 
from a steel casting and bored to fit the tail spindle of an 
engine lathe. ‘Two holes are laid off, drilled and tapped 
for the clamp screws FE and D, after which a 5¢-in. hole 
is bored and reamed parallel with the spindle hole at R. 

The arm B consists of a piece of tool steel turned to 
fit the hole R in the body A, then finished to the dimen- 
sions given in the drawing. The back-rest jaw C is made 
from a piece of 14-in. drill rod, finished to 14 in. in thick- 
ness on the sides. The V-cut is then milled and the 
piece hardened on the end. 


laps, 
An assembly 


A=Castlron D Machine Stee/ 
B=Too! Sfee/ E= ” 
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FIG.1 














FIG.2 


Back Rest ror THE ENGINE LATHE 

Fig. 3 shows an adjustable jaw, which takes the place 
of the jaw C when cutting very small taps or screws 
and is self-explanatory. This back rest can be easily and 
quickly adjusted to any diameter of work within its ca- 
pacity and can be held rigidly in any position, by the 


screws D, EF and F. 


The largest single use for silver, outside of the manu- 
facture of silver-plated ware, is in the manufacture of 
photographic plates, films and paper. The manufacture of 
films for moving-picture use has now become an enormous 
business and it is probable that in the future this will bring 
the largest consumption of silver. The silver is used in 
photography for making the light-sensitive emulsion and 
is principally the bromide of silver.—The Brass World. 
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An Efficient Automobile Inspection 
Department 


By H. I. 


SY NOPSIS—Practical inspection, having to do with an 
interchangeable output on a commercial basis, is a dif- 
ficult proposition in many cases. This shows the ar- 
rangement of inspection departments and the methods 
followed in the production of a high-grade automobile 
with a large output. 


The effectiveness of a factory inspection department, 
similar to the one here described, depends largely upon 
four important factors ; location, personnel, transportation 
and equipment, the weakest of which is the limiting 
factor of its efficiency. 

1. The location should be as nearly central to the 
machining departments as possible, should provide am- 
ple room for each individual, and should be well lighted 
and separated from the shop by suitable partitions. 

2. The personnel of the department should be of the 
highest, while the individual members should be men of 
good moral character, who have had special training un- 
der the company’s supervision and have shown marked 
proficiency in their particular line of work before being 
admitted to the department. 

3. The transportation must be safe, rapid, and of 
sufficient capacity to meet all requirements, while its 
vehicles should be so constructed as to enable them to 
reach all parts of the factory by the shortest possible 
route. 





*Supervisor of piecework rates, the Pierce-Arrow Motor 
Car Co. 











ARNOLD* 


!. The equipment, such as benches, tools, gages, in- 
specting instruments and the like, should be the best ob- 
tainable and given daily tests for accuracy. 


LOCATION 


Fig. 1 is a ground plan of the plant of The Pierce- 
Arrow Motor Car Co., Buffalo, N. Y. It shows the lo- 
cation of the main inspection room, together with its sev- 
eral branches, and their general relation to other fac- 
tory departments. Adjoining this room are the offices 
of the general superintendent, superintendents of manu- 
facturing and assembling work-in-progress records, and 
piecework rates, the chief inspector and the production 
engineer. This arrangement affords excellent facilities for 
consultation regarding quantities of work in progress and 
the timeliness of suggested changes for improvements ei- 
ther in methods or material. The raw-material inspection 
room lies between the receiving department and the 
storeroom at A, while the main inspection room B 
parallels the machine shop and is separated from it 
by a conerete partition. This room, is of a single- 
story construction with saw-tooth type of roof, cover- 
ing a space 300 ft. long, by 31 ft. wide. Light is ad- 
mitted through roof windows, and to increase the radia- 
tion, the side walls and ceilings are painted white and 
frequently cleaned. 

Inspection benches are placed on one side of the room, 
with storage, racks for inspected work on the other. 
These racks serve several purposes: First, to protect and 
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670 AMERICAN 
store semi-finished material, second, to keep all material 
off the floor of the shop, except that which is actually in 
work, and third, to furnish a visual indication of the 
amount of work on hand for each machining department. 
PERSONNEL 

The personnel of the department consists of a chief 
inspector, one assistant, four foremen, and 140 inspec- 
The inspectors are divided into sections according 
By this method, each section, 


tors. 
to the various assemblies, 
together with its individual members, becomes highly 
specialized in its particular line of work. The same 
general plan holds good for the several branches which 


are located in departments too remote to make it prac- 
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turing departments and return, and finished parts to 
stock, is provided by means of hand, electric and shifter 
trucks. The shifters are usually used as trailers to the 
electric trucks, as in Fig. 2, and are operated in con- 
nection with small specially constructed platforms upon 
which the work is piled. 

When it is desired to move one of these platforms, 
a shifter is pushed under it and elevated sufficiently to 
raise the platform clear of the floor. The platform 
can then be moved to its destination and may be depos- 
ited on the floor by depressing the handle and removing 
the shifter. The shifters have a capacity of 2000 Ib., 
while the electric trucks will handle a load of 14% tons, 











Fie. 2. 


tical to transport the material to the main room for in- 
pection. 

Kach general assembling department is provided with 
floor The 
same method of inspection obtains here as in the main 
The members of the department are all men who 


inspectors and special testing appliances. 


room, 
have been carefully trained and selected and who have 
shown pronounced aptitude for their work. They must 


also be known to be broad minded and of good moral 


character; since most of the work inspected is piece- 
work and is paid for upon the inspectors count and O. 
K., it is of vital importance that their decisions be fair 
and just to both the workmen and the company. 

They are under constant supervision and instruction 
from the chief inspector and his assistants. This is es- 
pec lally necessary since the design of the cars frequently 
changes, new improvements are constantly being added 
and each year the machining limits are reduced with a 
corresponding increase in manufacturing refinements. 

TRANSPORTATION 

Transportation from the raw-material inspection to 

the material to the manufac- 


storeroom, semi-finished 


Trucks, TRAILERS, SHELVING AND 


PANs Usep 
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requiring the services of a motorman and a helper. 

The aisles of the shop and inspection rooms are suf- 
ficiently wide to allow free passage of the trucks, and 
to permit them to deliver their loads directly to the ma- 
chines. Since the individual subjects are inspected af- 
ter each machining operation and as there is an aver- 
age of about 10 operations per piece, the question of 
transportation is a serious one and much time and labor 





TESTING GEARS IN THE INSPECTION 


DEPARTMENT 


Fig. 4. 

















SprcraALt CAM-MEASURING MACHINE 


Fria. 5. 


have been expended in bringing it up to its present stan- 
dard. 
EQUIPMENT 

In furnishing the equipment, the company has pro- 
vided the best that could be obtained and every effort 
is made to keep it in perfect repair and up to the high- 
est degree of efficiency. An extreme degree of accuracy 
is not only desirable, but absolutely necessarv in the in- 
struments, since the tolerance on many machined parts 
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does not exceed 0.0002 in., while flat drawing size is of- 
ten specified. 

Cleansing vats for removing oils and grease from ma- 
parts are the the 
spection room, which is the nearest point to the auto- 


chined located at lower end of il- 


matic machines and turret lathes. These vats are pro- 
vided with overhead lifts and a sloping cement floor. 
Here all greasy and soiled material is cleaned before be- 
ing delivered to the inspectors. 


) 


The benches are constructed of 2-in. maple planking, 


supported by iron brackets bolted to the floor, and ex- 
tend along one side wall of the room for its entire length. 


Anchored to these side benches at every 25 ft.. 


are cross 
benches of similar construction, extending out into the 
center of the room. This produces a substantial and rig- 


id system of benches, free from vibration or jar, and 


provides boundary lines between the various sections. 


STORAGE BOXES AND PANS 


The racks shown in Fig. Rs previous mention of which 
lias been made, are of iron construction with six shelves 
for holding material. Similar racks are also placed in 
a few of the manufacturing departments where large 
These racks, be- 
sides performing the services mentioned, have done much 
toward keeping the floor of the shop clean, preventing 
congestion, and facilitating transportation. 


quantities of small parts are handled. 


Pressed steel pans are used for holding subjects of 
small size, both during transportation and storage. Larg- 
er parts are either placed in barrels or piled on the 
trailer platforms, while such other parts as are liable to 
be injured during transportation or storage are packed 
in wooden trays, specially constructed to suit the size 
and shape of the subject. 

Of the ordinary tools, gages and 
ments, little need be said, except that they are the best 
that had 
time they are returned to the tool storeroom. 


measuring instru- 


each 
There 


are, however, many special appliances, several of which 


could be and are checked for accuracy 


are shown in the accompanying illustrations. . 


Fig 3 is an end view of a machine for testing the 
bevel-gear drive of rear axles while under load, and also 
he quietest running position ; 
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for adjusting the gears to t 
this 


appeared in 
O59 


a full description of 
Macuinist, Vol. 39, 

Fig. tf shows a dial indicator indicating the 
run-out and spacing of the teeth of spur gears. This 
on the pitch 


used for 


instrument will detect errors of 0.00025 in. 
diameter of a gear, and may also be used to test its con- 
centricity. 


SpecIAL CAM-MEASURING MACHIN} 


Fig. 5 is an instrument used for measuring the con- 


centric portion of cams, and also for determining the 


planes where eccentricity begins, and the in luded angle 
consists 


the opening and closing interval. It 


of a flat steel plate upon which 


between 
is mounted an azimuth 
circle graduated in degrees, and a pivot located in the 
center of the circle, together with 
tating about the pivot as an axis. 
micrometer spindle is mounted on the carriage. 

The cam to be measured is placed on the pivot, ad- 
justed so that its long axis coincides with the 90-deg. 
radius of the azimuth circle, and is clamped down. The 


pointer of the carriage is set at 0 deg. and the roller 


a movable carriage ro- 
\ roller attached to a 
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moved forward against the cam by the micrometer. The 
micrometer reading is then noted and carriage swung 
around through an are of 180 deg., readings being taken 
at convenient points to determine the concentricity. 
The roller is then packed off 0.002 in. and the carriage 
swung still further around until the roller engages on 
the eccentric portion of the cam where the degree is noted 
and carriage swung back until the roller engages the cam 
on the opposite side when the degree is again noted. This 
gives the included angle between the planes where concen- 
tricity ceases and eccentricity begins and also locates the 
points of eccentricity in relation to both axes of the cam. 
Measurements of 0.002 in. can readily be made with this 
instrument. All instruments for inspectors are kept in 
the inspection-tool room and checked out as needed. 

Zach section is supplied with a file of operation cards 
showing the routing and operations for the subjects as- 
signed to that group, a separate card being used for each 
part number. 

BALANCING THE INSPECTION 


Signal tags of various colors are attached to the work 
as a notice to the inspectors and others concerned, of 
the relative importance of the orders. A large chart is 
also suspended in plain view in the inspection room, upon 
which is posted a daily record of the number of jobs held 
in each department for a period of seven days or longer. 
This, in connection with the signals and racks, enables 
the inspectors to aid materially in maintaining a bal- 
anced condition of work in the factory. 

How Iv Works Out 

Material as it passes through the factory is inspected 
after each machining operation, and most of the assem- 
bling operations. When subjects are ready for inspec- 
tion, the inspector orders out the necessary drawings, 
tools and the like, completes his inspection, fills in on the 
accompanying work card the amount of work that 
is good, scrapped and returned for repair, and the next 
operation to be performed and sends the card to the rout- 
ing office, where a new card for the next operation is is- 
sued and returned to the inspector. The new card is then 
attached to the work by the inspector and it is placed 
in the storage racks, unless it is on the shortage list, 
when it is sent direct to the department perform- 
ing the next operation. 

This process is repeated until the subject is finally fin- 
ished and sent to stock. About 95 per cent. of all ma- 
chine work is sent to the inspection room for inspection ; 
the remaining 5 per cent., which is either too bulky to 
be profitably handled, or on account of its having sev- 
eral operations following each other in the same depart- 
ment, is for convenience sake inspected at the machine. 

Machine work is held to the lowest possible limits con- 
sistent with present manufacturing methods, and while 
it would be possible to produce subjects to flat drawing 
size, it would neither be practical as a manufacturing 
proposition, or necessary for the proper functioning of 
the assembled units. The efficiency of the department 
may be best illustrated by stating that complete inter- 
changeability of all machined parts is required, and that 
during the busy season an average of 45,000 finished 
subjects are sent to stock each day, while the percentage 
of finished subjects scrapped when drawn out for assem- 
bling purposes, is trifling. 
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Adjustable Coupling for Auto- 
mobile Magneto 


By E. A. RUNGE 

The sketch shows the construction of an adjustable 
coupling that was made to meet the demand for some- 
thing that could be adjusted while making road tests 
and experiments with the ignition. 

At the factory where this was made and used, the mag- 
neto driving shaft is flanged and notched as the coupling 
shown, and a coupling block with tangs on both sides, but 
milled at right angles, is used between the driving shaft 
and the magnetic coupling. This permits of slight inac- 
curacies in alignment due to wear and the like, and 
drives positively. 

Whenever a new model is being tried out, it is often 
found necessary to do considerable experimenting with 
the ignition timing, and, with the solid coupling, any 
change requires a keyway cut at a different angle meas- 
ured from driving notches. When weather and road con- 
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THE ADJUSTABLE COUPLING 


ditions are ideal, it is desirable that all experiments with 
mixture, and ignition be carried out as nearly as possible, 
under the same conditions, and the delay in getting out 
a new coupling is often more than merely annoying. 

Referring to the sketch, A is the coupling flange 
notched for the tangs on the coupling block. The periph- 
ery of the flange B is graduated in degrees. One end 
of the adjusting screw C is slotted for the serewdriver 
and the other end reduced to form a shoulder; this takes 
the friction washer F, and the nut F prevents end mo- 
tion; D is the binding screw. The graduations are for 
records of experiments, and duplicating results in the 
solid coupling, furnished with car. 

In use, when it is necessary to change the timing of 
the ignition to secure a different range from retard to 
advance, the binding screw is loosened and the adjusting 
screw turned to move B around in A until the required 
angle is obtained, then the binding screw is tightened, 
thus clamping it firmly. 


In a paper read before the Metropolitan section of the 
Society of Automobile Engineers, W. M. Power made some 
interesting comparisons between European and American mo- 
tors. In America the motors are characterized by large 
cylinders with a large bore, low compression and low piston 
speeds, economy in fuel being almost neglected. European 
builders are producing machines with large valves and ports 
and high compression and high piston speeds and are obtain- 
ing excellent service with an extremely low fuel consump- 
tion. These motors require some care in handling. The 
ideal motor is a compromise between the two types. 
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Toolroom Operations on Printing 
Presses | 


EDITORIAL CORRESPONDENCE 


SYNOPSIsS—Slotting machines are much used at this 
plant and single and double-head machines are shown ma- 
chining castings. The latter machine was made at the 
Hoe plant and has some interesting features in its design, 
being made so that either head may be used or both, at 
the will of the operator. A handy turret for holding drill 
sockets and milling cutters. This stand is set on a ball 
bearing so that it may easily be swung around on its aris 
to find any desired tool. A specially built gage-testing 
machine of large size which is employed when making 
and testing length or pin gages used in the factory. 
i 2) 

The use of slotting machines is not very common in 
modern machine shops. In the Hoe plant, however, quite 
a number are in service and many interesting operations 
are performed using them. Fig. 1 shows one of the large 
slotting machines machining two frame plates. 








Fie. 1. SLtorrinag FRAME PLATES 








Fie. 3. Dovsite-Hrap Storrer—REAR 


The cast- 


ings A are placed in line and fastened down securely on 
the machine table. The slotting tool is carried in the 
bar at B. 
openings to suit bronze boxes for the cylinder bearings. 


The operation shown is slotting out the square 


A DousLe-HEAD SLOTTER 


A double-head slotter which was made at the Hoe plant 
is shown in Fig. 2. The machine is shown slotting one 
of the large press side frames. The tools are carried in 
the bars A, which are fastened to the slotter heads. The 
heads work alternately as can be seen by reference to the 
halftone. Fig. 3 shows the rear of the machine Fig. 2. 
The drive is by means of spiral gears, one from each end 
of the machine, the two heads being driven independently 
of each other. This enables the machine to be used with 
either head or both The 
transmitted to the slotter head by means of a gear which 


in operation. motion is then 





Fie. 2. Dousie-Heap SLorrer—Fronr 





PLANER 


Fie. 4. An O_p GLEASON 
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is mounted on the spiral gear quills A. These gears are 
in mesh with the large gears B. These are made with 
their holes bored eccentric to their periphery. The shafts 
C are connected to the slotter head and owing to their ec- 
centricity furnish the stroke for the machine. 

As can be seen by the illustrations the machine is 
strongly built, the gears being of a large pitch, and the 
bearings are of a generous length, and though the ma- 
chine has been in almost constant use for over 20 years 
it gives good satisfaction, allowing a liberal cut to be 
taken. 

Fig. 4 shows the first bevel-gear planer purchased by 
the Hoe Co. This machine is a Gleason and was installed 
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changing the weights on the lever to suit the varying con- 
ditions, results in the machine being noisy in operation. 


Rackx-CuttTInGe MACHINE 


The halftone, Fig. 5, shows a rack-cutting machine 
made at the Hoe plant in 1885. The piece to be cut is 
heid on the table by the clamps A. The cutter B is driven 
through the gears C by the pulley ); on the upper shaft 
is mounted a worm £, which turns another worm on the 
vertical shaft /; on the upper part of this shaft ts fast- 
ened a gear in mesh with a larger gear G. The handle // 
is used to enable the table to be raised or lowered by 
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Hanpy TooLtroom TURRET 








Fig. %. Smawut-Toot Racks 


in 1893. It will be seen to be quite different in design 
from the modern type of machine. It is much slower in 
action and owing to the noise and jar on the building is 
not much used at present. The cylinder A is made in 
the form of a dashpot and is intended to take the shock 
produced by the tool planing out the gear teeth. The 
weights B (which may be varied) may be placed at dif- 
ferent lengths on the lever arm and thus change the cush- 
ion action of the dashpot. It is easy to see, however, 
that as the amount of metal removed by the tool changes, 
the shock on the weight arm C also changes and though 
the weights may be set to produce a perfect cushion ac- 
tion when the gear teeth are first started to be planed as 
the cut action imperfect. This 
change, owing to the fact that it is impracticable to keep 


changes the will be 


 — 





THe Gace Racks 


Fig. 8. SOME OF 
power. ‘This lever is made with clutch teeth cut in oppo- 
site directions on the top and lower sides of its center 
As the boss is raised by the handle one set of clutch 
teeth comes in contact with clutch teeth on the under side 
of the large gear G and the cutter saddle carrying the 
cutter is raised from the work. For the reverse motion 
the opposite set of clutch teeth, placed on the lower side 
of the lever boss, is thrown into mesh with a gear in the 


boss. 


housing J. This gear meshes into an intermediate gear 
and a reverse motion is obtained for the saddle; the cut- 
ter then being fed down and cutting one of the tooth 
The indexing mechanism may be seen at K and 
the plate ZL is a safety check on the index. The roller 
setting into one of the depressions of the plate LZ shows 
that such a correct index has been made. 


spaces. 
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A Tootroom TURRET 


The halftone, Fig. 6, shows a handy form of tool tur- 
ret. A number of these have been installed in the tool 
crib. They are made to hold various sizes of cutters, and 
collets with a hook alongside of each tool, on which the 
man’s check is placed when the tool is drawn out. The tur- 
rets are provided with ball bearings which enable them to 
be easily turned around on their axes for the storeroom 
man to get any tool carried on the turret. They are 
carried in a convenient place near to the window of the 
crib so that they are at all times easy of access for re- 
moving or replacing any tool. 

Fig. 7 shows a corner of the jig room; here may be 
seen the shelves on which are placed the various smal! 
jigs, punches and dies and other special tools. These 
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Fie. 9. Gage-TestiInc MACHINE 

are all numbered, as are also the various sections; this en- 
ables a man by reference to a card index giving the sec- 
tion and tool number easily to find any tool which is in 
the room. In the making and assembling of printing 
presses a large number of gages, snap, pin and length, 
The halftone, Fig. 8, shows some of these va- 
rious gages which are kept on racks as shown. 


are used. 


Fig. 9 shows a large gage-testing machine which is 
used at the Hoe plant for testing the various gages made 
and used by them. The machine will test gages up to 105 
in. in length. It is kept in the jig room and as the gages 
are returned from the shops they are carefully tested and 
if necessary reground so that the correct sizes of them 
are retained. As can be seen it is in a well lighted cor 
ner of the room to enable the measurements to be seen 
without strain on the man’s eyes. 

A closer view of the head of the testing machine is 
shown in Fig. 10. A gage A is shown between the anvil: 
being tested. The scale B is marked with millimeters on 
one side and on the other to 10, 100 and 1000 parts of an 
inch. This enables the machine to be used for testing 
and making gages in either metric or English measure- 
ments. 


ot 
The diamond trade, now chiefly carried on in Antwerp 
flourished during 1913: a 10 per cent. advance in prices 


opened the year and this was sustained. The European mar- 
ket was dull but the American sales more than compensated 
for this. Antwerp has at last displaced Amsterdam as the 
headquarters of the diamond industry in Europe; its trade is 
more general, both large and small diamonds being handled. 
During 1913 many countries have adopted the International 
carat of 200 meg. as a standard weight for stones. The princi- 
pal sources of supply are British South Africa and German 
Southwest Africa and nine-tenths of the supply came to 
Antwerp. 
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Meeting Machinists’ Difficulties 
with Bearings 

By Artruur V. 

Every manufacturer of machinery realizes that the suc- 
cessful operation of the machine he is turning out— 
whether for high or low speed, for accurate, or rough 
work—is dependent upon the proper operation of the 
Greater care is frequently taken to 


Farr 


machine bearings. 
secure reliability in this feature than is put on any other 
part or operation of manufacture. 

In securing proper alignment, time is spent: 1. In 
making sure that the frame housings in which the bear- 
ings are mounted, are true. The shafts must have a full 
seat in the bearings, otherwise rapid wear of the bearing 





Fig. 10. CLoser View OF THE MACHINE 
parts will result, with the possibility of over-heated bear- 
ings and shut-downs. 2. In scraping and aligning the 
halves of the bearings to provide a good seat for the shaft. 
Where machine production is large, the finishing up 
and alignment of bearings is admittedly a considerable 
item of expense, and even with a strict control over the 
workmanship in the shop, inaccuracies in the machine 


work are bound to find their way into the finished unit. 
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TYPES OF SELF-ALIGNING BEARINGS 
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A solution of these difficulties lies in a self-aligning bear- 
ing. 

The illustrations show some of the common errors in 
machining, and one method of compensating for at- 
tendant mis-alignment. For the sake of clearness, only 
one make of ball-bearing is shown, but [ am well aware 
that other devices for obtaining proper alignment, wheth- 
er ball or plain bearing, are in use. 

Thus, Fig. 1 shows a bearing in which the aligning 
feature is between the outside spherical surface of the 
outer race of the bearing and the outside shell. The 
same principle is illustrated in Fig. 2, except that there 
is a single row of balls. The housing of this bearing 
is also shown. Fig. 3 shows a ball bearing which is in 
itself rigid, but shaft alignment is accomplished by sus- 
pending the bearing on spherical surfaces. 

The illustrations show to a somewhat exaggerated 
scale, it is true, common machine defects which are fre- 
quently encountered. 

Not only are these machinists’ errors taken care of, 
however, but also any deflection of the shaft or distor- 
tion of the machine frame due to the load or to sag- 
ging floors, as will occur when the machine is set up and 
working. 

MIsALIGNMENT 


THREE EXAMPLES OF 


In Fig. 4, it will be seen that the left-hand pedestal 
has been bored at an angle due to improper setting in the 
boring mill or lathe. ‘This error would ordinarily re- 
quire reaming or reboring with the use of shims or bush- 
ings. The bearing at the right is true to position and 
by reason of the fact that the ball-bearings are self-align- 
ing, the inaccurate bearing pedestal at the left has no 
effect whatever upon the proper setting of the shaft. 

In Fig. 5 is illustrated, at the point B a condition 
arising from the improper setting of the pedestal on the 
planer or shaper, and shows that the pedestal base is 
not finished true. In effect, this same error may be 
brought about by improperly leveling the machine bed 
in the bearing pedestal. The whole pedestal is slightly 
offset on the bed of the machine, but a self-aligning bear- 
ing compensates for this inaccuracy and insures proper 
operation. 

Fig. 6 brings out another feature frequently. encoun- 
tered; that is, the bases supporting the bearing pedestals 
are not lined to the same level. This feature is one that 
is often encountered on frames employing long shafts 
and light supports for the shafts. If one pedestal bear- 
ing is planed off too much, it will cause deflection of 
both bearings, as in this case. 

It should not be overlooked that deflection of shafts 
will be brought about by factors other than machinists’ 
errors in setting up the bearings. The pull of belts, the 
reaction and “give” of moving machine parts also cause 
shaft deflection. As long as the shaft remains in align- 
ment the bearings will run properly and well. When 
the machine is in operation and the shaft is bent, it is 
then necessary to have bearings which are self-aligning 
to prevent the hearings from cramping, heating, and con- 
suming an excessive amount of power. 

These features have been illustrated individually for 
the purpose of citing simple examples wherein the prob- 
must be encountered in almost any 
It must not be overlooked that any 


lems of alignment 
type of machine. 
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combination of these various misalignments is quite pos- 
sible, and difficulties arising therefrom will be more com- 
plex than the examples cited above. 
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Safeguards on Shop Trucks 
By JAMES E, CooLey 


Trucks occupy a conspicuous place in machine-shop 
equipment. ‘There are many special designs in use, but 
the most common are the two- and four-wheel trucks, so 
called. These, when recklessly handled or carelessly left 
about, have been the cause of many accidents to work- 
men. 

The chief fault with the two-wheel type is that it eas- 
ily falls backward, endangering its user, or causing others 
to stumble over it. In Fig. 1 is shown a prop A that is 
fastened to one side of the handle. It is simply a strip of 
wood held snugly against the side by means of a tem- 
pered spring B, and a screw. A pin C acts as a stop when 
the prop is pulled out. By tilting the truck up, on the 
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FIG.! 


SAFEGUARDS ON Suop Trucks 


nose D, the prop can be pushed back out of the way, 
where it rests against the axle, as shown in the dotted 
lines. The prop is moved with the foot. 

A fault, common with most four-wheel trucks, is that 
the handle easily falls forward. This has a particular 
danger when unseen on the floor, especially when it lies 
across a dark passage where’ workmen can easily trip 
over it. For preventing accidents from this source a 
latch, for holding the handle up in place, is attached un- 
derneath the truck platform as shown at E, Fig. 2. The 
latch swings on a stud at F. A spring G, attached to a 
pin at Hf, and the end of the latch, holds the latch 
against the pin J. A section of the truck handle is 
shown at J, with the latch closed around it. When the 
handle is moved forward or back, the latch will open and 
close automatically. 

a 


The use of moving pictures in the publicity field of the 
machine industry is not new but examples of its extension 
are always of interest and one firm. in Hull, England, making 
oil-mill and other machinery for export, has a “private picture 
palace” for showing its machinery in operation under various 
circumstances. The firm finds this particularly valuable in 
entertaining foreign customers who want to see how the 
machinery is employed in actual practice. It is much simpler 
and actually more effective to show the moving pictures than 
to show the customers through the mills, even when such a 
course is possible. It obviates the often unpleasant neces- 
sity for asking permission of customers who had bought 
machinery to show prospective customers through their mills. 
An important variation on this scheme is to send the films 
abroad, with or without a salesman, for the benefit of cus- 
tomers who might never have an opportunity to see the 


“actual operation of the machinery in other countries. 
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Standardization of Machine Levers 


By RupoLpeH 


SY NOPSIS—The author sketches the development of a 
simple machine lever, and gives standardized proportions. 
He then shows some 36 forms of levers in their relations 
to one another and to the elements from which they are 
formed, and finally presents the designs of several of 
these, using the proportions laid down. 


x 

In the previous articles the standardization of the fun- 
damental elements has been considered. We will now 
turn our attention to a simple elementary part to which 
standardization can be applied. 

Considering the common confusion in the nomencla- 
ture of the various forms of levers, and the general neg- 
lect of system in their design, it is deemed advisable, 
before attempting to standardize the dimensions of this 
important machine part to consider briefly its origin and 
development. No claim is made to historical accuracy 
in what immediately follows, but the development 
sketched includes simple modifications and forms ar- 
ranged in a rational sequence. 

The distinct steps in the development of the lever, from 
the straight bar, to what it is today in the machine-build- 
ing industry, are shown in Fig. 1. 
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fia. 1. DEVELOPMENT OF A SIMPLE LEVER 


The elementary form of the lever at A is a bar, intended 
to transmit power in one plane, the points of support, 
application and effort being three distinct points, al- 
though they are not permanently fixed. 

In the next step B, the point of support is 
mined by having a projection on the lever in the plane of 
its intended movement. 

In the third step C, a V-shaped notch is provided in 
the bar, which determines the point of support. In the 
following form PD the first attempt is made to bring the 
bearing inside of the outline of the lever. A round hole 
is provided for the bearing, which permits the lever to 
move in a plane perpendicular to the axis of the bear- 
ing. 

We now come to the lever F with all the fulcrums, the 
points of support, application and effort fixed and in a 
straight line. When the three points are not in a straight 
line and the point of support is between the points of 
application and effort, we get the angle-lever F. This 
form is commonly known under the confusing name of 
“bell crank.” 


*Mechanical engineer, Hanau 


deter- 


Engineering Co., New York, 


HANAU* 


When the points of application and effort coincide, we 
get the common lever G. ‘The second step in the develop 
ment of this form is shown at 17; the third step, the for 
mation of raised bosses, brings out prominently the con 
necting web and the ends or heads, and permits us to 
distinguish the elements of the part, it is represented by /. 
This is the form in which we find the lever today. We 
will now attempt to bring the common lever to the fourth 
step in its development, the standardization of its dimen- 
sions, and classification of the various forms. 


PROPORTIONS OF STANDARD LEVER 


A chart and table of dimensions for the standard lever 
are shown in Fig, 2. It must be assumed that a standard 
lever consists of two standard heads connected by a stand- 
ard web. The width J of the web, for a lever whose heads 
are of different nominal sizes, is obtained by making 
the roots of the web equal to J of the respective nominal 
S1Zes, 

The web thickness K of a lever whose heads are of dif- 
ferent nominal sizes, is made equal to the AK of the 
smaller nominal size. 
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FIG. 2. STANDARDIZED PROPORTIONS FOR LEVERS 


The surface of the bosses, on all forms of levers, should, 
if possible, be made in line on one side. This simplifies 
the machining operations, as the jigs and milling fixtures 
can be built from one height of surface. 

Fig. 3 illustrates four modifications of a standard lever 
head. It must be borne in mind that the nominal size of 
these heads is the same, no matter what the modification 
of the hole may be. For instance, in the lever head A 
a standard hexagon-head stud was required to be used as 
shown. The bearing of the stud D is the nominal size 
for the design of the lever whether the hole in the lever 
head is for the bearing D, or a tap for that nominal siz« 
stud. 

Various Forms or Levers 


Having presented the gradual development of the lever 
through the standardization of its dimensions, we will 
now take a standard lever as our base for the various 
forms into which it develops. 

A standard lever is represented in Fig. 4, the 
larger boss is intended for the supporting fulcrum. When 
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two standard levers of the same nominal sizes and equal 
center to center distances are combined, so that their axes 
coincide and their supporting bosses mold into one, we 
get the standard straight-balanced, 3-boss lever D,. As 
soon as the angle between the axes becomes less than 180 
deg., we get the obtuse-angle lever c,. Similarly when the 
angle is 90 deg., we get the right-angle lever d,; and 
the acute-angle lever e, when the angle is less than 90 
deg. 

In f,, where the angle is small, is shown a twin-head 
lever; this is of a form which it would be impracticable 
to make with two distinct webs, therefore they are united 
as shown. 

In g, the angle is so small that the bosses have 
merged; in this case only one arn is constructed. In h, 
the holes have met and we get a head with an arc slot. 




















@y ch 





t 
Lf 
Cc D 
Fig. 3. Four Forms or Lever ENDs 
© r \O-8 WO) . 
1 \ “e ™a Ee a Ce wnt A 
= oC 4S e-cr oe 
Ae " .; a Oe d, 
, F 
/ \ » 
: ca» ~b» VV KOK bem \. 
© 9 O-9 z Io) (} —9 ? 
- a= b J-9 > oO 
; , a b e: 
4h 
\ / \ } 
‘ © y NN y 
ry: E co) o) a —) 5. Qo 
~~ @-a— h, ss : yn Ms 
Am Macnnest = oe naned 
we 9, cY 
Pia. 4. Sranpanp Lever AND Its EvoLUTION 


The combination of two standard levers of unequal cen- 
ter to center distance so that the two supporting bosses 
are merged into one, their axes being at 180 deg., gives 
the straight unequal-armed, unbalanced, 3-boss lever b.,. 

In the same manner as the equal-arm formations, as 
soon as the angle becomes less than 180 deg., is formed 
the unequal-arm obtuse-angle lever c,; the right-angle 
lever when the angle is 90 deg., and the acute-angle lever 
when the angle is less than 90 deg. When the angle be- 
comes very all, the webs unite and produce a lever as 
in f,. Only one web is considered and the boss is made 
off-center. 

As the angle between the axes approaches 0 deg., there 
is produced a lever as shown in g,. In this development 
the supporting boss is on the end. It can be readily 
seen that if the center boss approaches the end boss so 
that they merge, the radial-slot lever as in h., is the 
result. Upon closer study of the diagrammatic illustra- 
tion shown in Fig. 4, it becomes quite evident that this 
sequence of the evolution or development is by no means 
' Following on similar lines of reasoning, 
any one of the elementary parts can be developed from 
any other elementary part, or a combination of elemen- 
tary parts, or elements of machine parts. 


the only one. 
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Having discussed the evolution of the combinations of 
the standard plain levers, I now turn to Fig. 5, where the 
developments resulting from the combination of three 
standard levers are illustrated. When the two small and 
equal levers @ and b are placed on the longer lever ¢, 
so that their axes coincide, we get the lever g,. Now, 
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Fig. 5. Fie. 6. 





Fig. 5. Combination of Three Standard Levers. Fig. 6. Com- 
bination of Standard and Angle Levers 
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Slotted-Head Levers. Fig. 8. 
ard and Slotted-Head 
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Fie. 9. Levers DesiGNeD WITH STANDARD PROPORTIONS 
when two small levers are symmetrically swung around on 
the supporting boss, so that their axes make a small angle 
and their bores merge into a slot, we get the form of 
lever shown in B. 

As the angle increases, the forms (, D, FE. F, G and H 
develop; in the latter the supporting boss is in the cen- 
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ter and the slot is on the end. When the angles become 
180 deg., or, in other words, the three axes coincide, 
we get the lever shown in b,, which was previously dis- 
cussed. 

The evolutions resulting from the cembination of a 
standard lever and a standard 90 deg., equal-armed, angle 
lever are illustrated in Fig. 6. 

In Fig. 7 is illustrated the development of various 
forms of slotted-head levers. 

53 
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Fig. 8 represents the various forms resulting from the 
combination of a standard lever and a standard slotted- 
head lever. 

From the preceding it can readily be seen, that the 
field of development is unlimited and that any kind 
of lever can be developed by a combination of the ele- 
ments presented. 

Fig. 9 shows 6 forms of levers designed from the stand- 
ard proportions of the table of Fig. 2. 
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Using the Oxyacetylene Torch in the 
Boiler Shop 


By Ronert Mawson 


SY NOPSIS—Ovxyacetylene apparatus is being used to a 
great extent on boiler and kindred manufacture. Here 
are shown some of the parts made by this method. When 
the welding is properly done the appearance is neater and 
the cost lower than with the riveted method. Actual 
costs for cutting and welding are given, also the length 
of the seams welded. 





% 

The oxyacetylene torch is being used te advantage on 
boiler work ; it removes the expense of punching or drill- 
ing, riveting and subsequent calking of the seams and 
joints made with it are as strong or stronger than those 
riveted. The illustrations shown in this article are of 
parts, in the manufacture of which outfits were made by 
the Oxweld Acetylene Co. 

Fig. 1 shows the main body of a dryer which is formed 
of two parts. The shell is welded along the seam A 
after it has been rolled to the correct diameter. The head 
is made in one piece and is welded to the shell along 
the seam B. The dryer tank is made of %-in. metal 
and is 5 ft. 6 in. long and 3 ft. 2 in. diameter. This 
tank fits into a larger one, yet the welding operations are 
so successful that no trouble is experienced in fitting them 


into each other. 
MAKING A WELDED STEAM DrYeEr 
A steam dryer which was made in two sections and 
then welded along the horizontal seams A, is shown in 





Fig. 1. Maxine a Dryer Bopy 








Fig. 2. The drver is made of 5¢-in. plate and is 10 ft. 
long. It measures 18 ft. 6 in. around its vertical axis. 


Each weld of 120 in. took 114 hr., one dryer was thus 
finished complete in a 9-hour day. 

The openings B are cut out with the acetylene cutting 
blowpipe; the previous method of manufacturing this 
dryer was to make it in five sections, which were butted 
together and the seam plates riveted and calked for the 
joints, The welding of 20 ft. 
riveting and calking and this also necessitated making five 


thus saves 92 ft. 6 in. of 


seams which were both more expensive and not as neat in 
appearance as those made by the method here described. 
This plate 
A and afterward flanged as shown, yet 


Fig. 3 shows a part of a large boiler tank. 
was welded at 


_ the operation did not disturb the weld and no calking or 


other subsequent operation was required on the sheet 
after flanging. 
MANUFACTURING A WHEAT DRYER 

A wheat dryer made by the oxyacetylene method is 
shown in Fig. 4. The outer shell is rolled to the desired 
diameter and then welded along the seam A, The flanges 
B are afterward welded along the seams to the dryer 
shell. 

Note should be made of the stay ribs which are also 
welded to the flanges and shell. The tubes are finally 
welded in position into the flanges as shown. The dryer 
measures 5 ft. 6 in. by 2 ft. 9 in. and is made of 5¢-in. 


Fie. 2. Weretprine A Steam Dryer 
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Fic. 3. Part or Larce Bower TANK MAKING A WHEAT DRYER 





plate. Fifty-six tubes are also welded in position in this 
dryer. The neat appearance obtained by this method of 
manufacture is obvious from the halftone. 

These parts, described in Figs. 1 to 4, inclusive, were 
made at the Farrar and Trefts shops, Buffalo, N. Y. 

Maxine HiGn-PressureE DEVULCANIZERS 

The halftone, Fig. 5, shows a high-pressure devulcan- 
izer, made by the acetylene method. This piece is 48 in. 
diameter and 60 in. high. The body is made of 5@-in. 
plate and the dished bottom is *4 in. thick. In use this 
tank carries a working pressure of 200 lb. to the square 
inch and was tested to 300 Ib. The longitudinal seam A 
and the bottom seam B are welded in 6 hours at one-third 
the cost of riveting. 

Fig. 6 shows a tank which has had all seams and joints, 
both exterior and interior, welded. The tank is 4 ft, 5 
in. high and 2 ft. diameter; made of %,-in. plate. The 
total amount of welding, including head and partition 





seams, pipes, pipe couplings and nipples, is 25 ft. 7 in. 
The amount of cutting is 3 ft. 744 in., and the total cost, 
including gases, labor and filling material, was $21.75. 


The various exterior welds are denoted by the arrows. 
MAKING CYLINDRICAL TANKS 


The illustration, Fig. 7, shows a tank, during the mak- 
ing of which much welding and cutting were done. The 














Fic. 5. A Hicgu-Pressure DevuLcanizer Fic. 7. MAKING CYLINDRICAL TANKS 











April 16, 1914 AMERICAN 


dimensions of the tank are: Height, 3 ft. 914 in.; diame- 
ter, 30 in., and the plate is 5 in. thick. 

A total of 29 ft. 8 in. of welding is 
two head seams and one longitudinal seam, three 6-in. 
pipe couplings, two 6-in. pipe nipples and one 1-in. coup- 
ling and one 6-in. right-angle bend. The various open- 
ings were also made with the cutting torch ; of these there 
were five 6-in. holes and one 2-ft. right-angle bend, a 
total cutting length of 9 ft. 11 in. The total cost of the 


done, including 





“SE aoa 
ee tp PE, 


AM MACHINIST. 





Fig. 8. MaAxkinG LEG FoR 





Fie. 10. ANOTHER VIEW OF THE FURNACE 


operation, including gases, labor and filling material, was 
$26.92. 

The method of making a leg for a hot-water boiler 
is shown in the next illustration, Fig. 8. It will be 
seen that the sheet is first formed to the correct shape 
and then welded along the seam at the ends A. The 
former method was to rivet the side plates to the upper 
and lower plates. This was more costly and the result 
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as neat. The average cost for welding per lins 
is $0.326. 


Hor-WATER 


was not 
eal foot 


MAKING BorLeR FURNACES 


The halftone, Fig. 9, shows the making of hot-water 
boiler furnaces by the acetylene-welding method. Note 
should be made of the neat appearance of the joints and 
the absence of rivets, thus allowing an easier passage of 
the water through the furnace passages. 
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Furnace As RIverep 


THE 


Fie. 11. 


Fig. 10 shows another view of the furnace. The op- 
erator is welding one of the corner seams. 

The illustration, 11, 
made by the riveted method. It can easily be seen that 
this is more expensive, as the plates must be punched or 
drilled, and after the rivets are in position, calking is 
necessary. It has also been proved that the welded parts 
are as strong and often stronger than riveted parts. 


Fig. shows one of the furnaces 
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Reel Points for Drawing 
Ellipses 


By Warren E. THompson 


Probably the most common method of drawing an oc- 
casional ellipse is that of using a fine thread with knots 
tied in it a distance apart equal to the major axis of the 
desired ellipse. Pins are stuck through the knots and 
into the previously found focus points on the paper, a 
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pencil point is inserted into the loop formed, and the 
outline is drawn by carrying the pencil around, keeping 
a tension on the thread; this requires considerable care 
in getting the thread just the right length and keeping it 
A device is shown in Figs. 1, 
Although a 


so when tension is applied. 
2 and 3 which removes 
perfectly true ellipse cannot be drawn with it, it is 
satisfactory for all ordinary drafting, as any ellipse may 
be quickly made using either pencil or pen. 


this objection. 


ConstTruCTION OF REEL POINTS 


The construction of the reel points is shown in Fig. 1 
in detail. The base A is made from sheet german silver, 
the two parts being cut to shape and assembled by screws ; 
a stud is made and brazed into the lower piece. Points 
are made to hold the base in position on the paper by 
driving ordinary sewing needles through the lower piece 
and breaking them off; the upper piece prevents them 
from pushing back out. A hole is made for the line to 
pass through; the center of this hole at its outer end is 
in the axis of the point under it. 

The reels, for the sake of convenience, were made from 
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separate punchings of sheet german silver, assembled by 
riveting and later finished. They are locked from turning 
in the base A by the screw D working on the washer C ; 
both made of german silver. 

These reels are wound full of fine, braided, enameled 
fish line, which has little stretch and a high degree of 
strength. 

A special pencil holder was made, shown in Fig. 2, 
and a piece was fitted to an old pen. These pieces, which 
have grooves into which the line snaps, are spring tem- 
pered with the exception of the groove end, which is left 
hard. This brings the line as near the working point 
as possible, as the pen may be inclined slightly to bring 
the center of the line over the marking point. 

When an ellipse is to be drawn, the major and minor 
axes are laid off properly to length, as shown at Fig. 3, 
the compasses are set to one-half of the major axis, and, 
with one end of the minor axis as a center, an are is 
struck intersecting the major axis at two points. These 
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Fie. 3. LAYING OFF THE MAJOR AND 


Mrnor Axis 


points are known as foci and determine the position of the 
guide-needle points of the reels; these points are placed 
in position on these focus points and pressed into the 
paper. The pencil or pen point is then snapped on to 
the line and the reels adjusted until it coincides with the 
ends of the minor axis when they are locked in position. 
One-half of the curve is drawn, the reel points are re- 
versed and the other half made. 


*g8 


Coal briquettes totaling 181,859 net tons, valued at the 
plants at $1,007,327, were manufactured in 1913, according to 
a bulletin of the United States Geological Survey. The figures 
for 1913 show a decrease of 17 per cent. in the tonnage manu- 
factured but an increase of over 5% per cent. in value com- 
pared with 1912. Seventeen briquetting plants were in oper- 
ation during the year—eight in the Eastern States, five in 
the Central States, and four on the Pacific coast. Seven used 
anthracite culm or “fines; five used bituminous or semi- 
bituminous coal, two used carbon residue from oil-gas works, 
and the others used mixed coals. Coal-tar pitch is the 
principal binder employed, eight plants using it. Patented 
binders were used at five plants. 
now uses between 40 and 50 million gallons of 
denatured alcohol a year, of which over 30 million gallons 
are sold to the general public for burning purposes. The im- 
portance of this fuel in Germany may be appreciated when it 
is considered that France uses about 18 million gallons, the 
United States about 10 million gallons, and the United King- 
dom only 4 million gallons, according to a monograph re- 
cently issued by the Bureau of Foreign and Domestic Com- 
merce. Denatured alcohol is not only gaining in favor for 
general burning purposes, but a determined effort is being 
made to find a way of using it as a motor fuel in place of th¢ 
high-priced gasoline. 


Germany 
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Early English Tool Builders--The 
Originators of the Planer 


By JoserpH W. 


SYNOPSIS—No one man stands out in the develop- 
ment of the planer. Its invention in England and in the 
United States was independent, though without doubt 
later in this country than in England. The French were 
pioneers in the use of the machine. Roberts, Murray and 
Clement all had a hand in the work. Clement's “great 
planer” of 1820 is described. Roberts was the inventor of 
the spinning mule which had such enormous influence 
on the development of the cotton industry. 


me 
More than once in these articles we have seen the diffi- 
culty of crediting inventions. In almost no case is it more 
difficult than in that of the planer. Not only was this tool 
the product of many men but no single man stands out 
clearly, as Maudslay, for instance, does in the develop 
ment of the lathe. The invention of the metal planer has 
been claimed in England on behalf of Spring of Aberdeen, 
James Fox, Rennie, Matthew Murray, Joseph 
Clement and Richard Roberts. The planer was in use in 
the United States so early that it may also have been in- 
vented independently in this country, though without 

than in England. 


George 


doubt later 


THe Frencu PIONEER PLANERS 
With the planer as with the lathe the French were the 


pioneers. Plumier, the French writer on mechanical sub- 
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Engineering School, Yale Univerity. 
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Fic. 1. FrReNcH PLANING MACHINE BY NICHOLAS 


Fore, 1751. 


Ror* 


jects, published, in 1754, a description of a machine which 
had been used for some years, consisting of two parallel 
bars of wood or iron connected at their extremities. The 
article to be planed was fixed between them, and a frame 
guided between the same bars was moved lengthwise by a 
arried a tool which took a planing cut 
from the work. The machine was intended for ornament- 
ing the handles of knives and was said by Plumier to 
have been an English invention. A planing machine in- 
vented in 1751 by Nicholas Forq, a French clock maker, 
for the purpose of planing the pump barrels used in the 
Marly water works to supply the fountains at Versailles is 


long screw and ¢ 

















Fig. 2. Roperts’ PLANER, BuILtT tw 1817. 
shown Fig. 1. These pump barrels were made up of 
wrought iron segments bound together by hoops. There 
were quite a number of these barrels from 10 in. to 4 ft. in 


diameter and from 7 to 10 ft. long. 
taken from Buchanan’s “Mill Work.” 
not complete as it lacks the 


The illustration, 
published in 1841, i 
carriage carrying the planing 


tool which was not shown on the original drawing. The 
general construction of the machine however is quite clear. 
rhe built-up barrel is shown in place. The cutter was 


carried backward and forward between two large parallel 
iron extended through the 
Either the tool or the pump barrel must have been riven 
a rotative feed. Its action was therefore equivalent to 
planing on centers, and it is said to have done this fairly 
large work in a satisfactory manner. 

Bentham described a planer in his well known patent of 
1793 and Bramah in his patent of 1802. Matthew Mur- 
ray is said to have built one in 1814 to machine the faces 
of D-slide valves, invented by 
Murdock in 1786 Murray in 1802, 
Richard Roberts built a planer in 1817 whi h, so far as I 
know, is the earliest planer now in existence. It is in the 
South Kensington Museum in London and a picture of it 
is given in Fig. 2. It will be seen that the modern planer 
The chisel and file 


bars horizontally cylinder. 


which were originally 


but improved by 


design was beginning to take shape. 
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marks on the bed and ways indicate that it was itself made 
without the use of a planer. It had vertical and horizontal 
feeds, an angular adjustment and separate tool-feed for 
the head, and a hinged clamp for the tool. The table, 
which was hand-operated through a chain drive, was 52 
in. long by 11 in. wide. 


CLEMENTS “GREAT PLANER” 


George Rennie built a planer in 1820 with a movable 
bed operated by a screw and furnished with a revolving 
cutting tool. James Fox built one in 1821 to plane the 
bars of lace machines. This machine was capable of plan- 
ing work 10 ft. 6 in. long, 22 in. wide, and 12 in. deep. 
Clement made his first planer in 1820 to plane the tri- 
angular bars of lathes and the sides of weaving looms. 
Some years later he built his “great planer,” a remarkable 
machine from both a mechanical and a financial stand- 
point. A full description of it was given by Mr. Varley 
in the Transactions of the Society of Arts in London in 
This article was illustrated by a set of copper 
plates made from Clement’s own drawings. Figs. 3 and 
1! are taken from these illustrations. Clement’s reputation 


1832. 
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the same time. We hope to take up these early Amer- 
ican tool builders in a later article. 

Little is known of the personalities and histories of 
some of these men, such as Spring of Aberdeen. Spring’s 
name is mentioned in Smiles’ “Industrial Biographies” 
as one of the inventors of the planer, but no further 
reference is made to him. 

James Fox was the founder of a well known firm of 
machine-tool builders in Derby. He was originally a 
butler, but his mechanical skill turned him toward the de- 
sign and building of lace machinery. The gentleman in 
whose employ he had served furnished him with the means 
of beginning business on his own account, and he soon ob- 
tained work from the great firms of Arkwright and 
Strutt, the founders of modern cotton manufacture. His 
planer, built about 1814, was used in the manufacture of 
this machinery. It is described by Samuel Hall, a former 
workman under Fox, as having been essentially the same 
ir principle as the modern planers, with self-acting feed 
and a reversing drive, somewhat similar to the later one 
of Clement shown in Fig. 3 consisting of three bevel 
wheels, the center one being the driver and the wheels on 
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Fie. 3. Stipe View or CLeEMENT’s “GREAT PLANER” 


of being the most expert draftsman of his day is well 
In this planer two cut- 
ting tools were used, one for the forward and one for 


borne out by these drawings. 
the return stroke. The bed ran on rollers, mounted on a 
concrete foundation, which were said to have been so true 
that “‘if you puta piece of paper under one of the rollers 
it would stop all the rest.” It was fitted with centers and 
was used for planing circular, spiral and conical work 
as well as flat 
was hand driven. 
keep it in motion for ordinary work, though two were em- 


work. It took in work 6 ft. square and 


“The power of one man was sufficient to 
ployed to make long and full cuts both ways.” For more 
than 10 years after it was built it was the only one of its 
size and it ran for many years night and day on jobbing 
work, its earnings forming Clement’s principal income. 
Smiles says that his charge for planing was 18 shillings, or 
$4.32, per sq.ft. which amounted to about £10 per day of 
12 hours or, with two shifts, to about $100 a day. On 
this basis he must have machined an average of about 11 
sq.ft. in 12 hours. 

By 1840 the design of the planer had become fairly 
well settled and its use general. Several years ago the 
AMERICAN MACHINIST published a description, with illus- 
trations, of planers built by Gay, Silver & Co., of North 
Chelmsford, Mass., as early as 1831. Pedrick & Ayer, of 
Philadelphia, are also said to have built a planer at about 

















Fic. 4. Enp View or CLEMENT’s “GREAT PLANER” 

each side being provided with clutches which were thrown 
in alternately, thus securing the reversal of motion. This 
planer was in regular use as lafe as 1859. Fox is said to 
have also invented a screw-cutting machine, an automatic 
gear cutter and a self-acting lathe, but the evidence in re- 
gard to these machines is uncertain. : 

George Rennie, was the brother of Sir John Rennie. 
They succeeded to the business founded by their father, 
the elder John Rennie, who was one of Watt’s best known 
workmen and next to Murdock the most important of his 
built the Albion Flour Mills in Black 
Friars, where the first rotative mill engine was installed. 
This mill was a great success until it burned down only 
a few later. John Rennie’s connection with it 
established his reputation and he shortly after started out 
for himself as a millwright and founded the business 
which his two sons carried on for many years and which 
had a great influence in the development of the mechanical 
supremacy of England. Sir William Fairbairn was one 
of those who worked for George Rennie and furnishes 
another example of the cumulative influence of a suc- 
cession of strong mechanics. 


assistants. He 


years 


MaTtTTHEW Murray, DESIGNER OF LOCOMOTIVES 


Matthew Murray, Fig. 5, was born at Stockton about 
1765. He was apprenticed to a blacksmith and soon be- 
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came an expert mechanic. He married before his term of 
apprenticeship expired and as it was difficult to find suffi- 
cient work near Stockton, he left his wife behind him as 
soon as he was free and set out for Leeds with his bundle 
on his back. He obtained employment with a John 
Marshall who had begun the manufacture of flax ma- 
chinery near Adel. Murray suggested improvements 
which brought him a present of £20 ($100) and rapid 
promotion until he soon became the first mechanic in the 
shop. He sent for his wife and settled down in Leeds, re- 
maining with Mr. Marshall for about 12 years. He form- 
ed a partnership with James Fenton and David Wood 
and started an engineering and machine-building factory 


at Leeds in 1795. Here he began the manufacture of 
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Fic. 5. Matrnew Murray 
steam engines and soon established a high reputation, 
pushing Boulton and Watt hard. Murdock was sent down 
to Leeds, called on Murray, was received cordially and 
shown freely over the entire works. On visiting the Soho 
works Murray was received cordially by Murdock, and was 
invited to dinner but was told that there was a rule 
against admitting anyone in the trade to the works. 
Under the circumstances Murray was indignant and de- 
clining the invitation to dinner left without further de- 
lay. A little later Boulton & Watt attempted to “plug him 
up” by buying the property adjoining his factory, and 
this tract of land remained vacant for over 50 years. He 
improved the D-slide valve and did much work toward 
simplifying the design of the steam engine. The flat sur- 
faces required in this type of valve led to the building 
of his planer. 

Like many of the owners at that time he lived directly 
opposite his works and installed in his house a steam- 
heating apparatus which excited much wonder and which 


MACHINIST 685 

must have been one of the first in use. He made the first 
locomotive which was put to successful commercial use. 
Trevithick had invented a steam road engine with a single 
steam engine and a large flywheel, which had attracted 
considerable attention, but was wholly impracticable. It 
was important however, as it had the first high-pressure 
engine working above atmospheric pressure. In 1811 
Blenkinsop of Leeds, taking his idea from Trevithick, had 
a number of locomotives built to operate a railway from 
the Middletown collieries to Leeds, a distance of 31% miles. 
Blenkinsop was not a mechanic and the work was <e- 
signed and executed by Matthew Murray. He used two 
steam cylinders instead of one driving onto the same shaft 
with cranks at right angles and therefore introduced one 
of the most important features of modern locomotive de- 
sign. These engines were in daily use for many years 
and were inspected by George Stephenson when he began 
Murray’s design 
The engines, 


his development of the locomotive. 
formed the basis from which he started. 
however, were operated by a cog-wheel driving on a con- 
tinuous rack laid along the road bed. It was not until 
a number of years later that Stephenson established the 
fact that the wheel friction of smooth drivers would 
furnish adequate tractive power. The old Blenkinsop en- 
gine as it is called, hauled as*many as 30 coal wagons at a 
speed of about 344 miles an hour. 

His most important inventions were connected with the 
flax industry and for these he obtained a gold medal from 
the Society of Arts. At the time they were developed, 
the flax trade was dying. Their effect was to establish the 
British linen trade on a permanent and secure foundation. 
All the machine tools used in his establishment were de 
signed and built by himself and among these was the 
planer which was unquestionably one of the earliest built. 
He made similar articles started a 
branch of engineering for which Leeds became famous. 


for other firms and 
He was a frank, open-hearted man, and one who con- 
tributed greatly to the industrial supremacy of England. 


JosEPH CLEMENT, BRAMAH’S CHIEF ASSISTANT 
Joseph Clement was born in Westmoreland in 1779. 
His father was a weaver, and a man of little education but 
of mental ability, a great lover of nature and something 
of a mechanic. Joseph Clement himself had only the 
merest elements of reading and writing. He started in 
life as a thatcher and slater, but picked up the rudiments 
of mechanics at the village blacksmith shop. Being grate- 
ful to the blacksmith he repaid him by making for him a 
On this he 


himself made flutes and fifes for sale and also a micro 


lathe which was a pretty creditable machine. 
scope for his father to use in his nature studies. As early 
as 1804 he began to work on screw making and made a 
set of die-stocks, although he had never seen any before. 
He worked in smal] factories, then in 
Carlisle, and at Glasgow, where he took \essons in drawing 
from a Peter Nicholson the most 
skilful draftsman in England. Later he went to Aberdeen 
and was earning three guineas ($15) a week designing and 
fitting up power looms. By the end of 1813 he had saved 
£100 ($500). With this he went to London, meaning 
sooner or later to set up for himself. He first worked for 
an Alexander Galloway, a ward politician and tradesman 
who owned a small shop. He was a slovenly manager and 
left things to run themselves. When Clement started in 
he found the tools so poor that he could not do good work 


several country 


and became one of 
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with them, and immediately set to work truing them up, to 
the surprise of his shopmates who had settled down to the 
slipshod standards of the shop. Seeing that he was cap- 
able of the highest grade work, one of his shopmates told 
him to go to Bramah where such workmanship would 
He saw Bramah and engaged to work for 
The result was so satisfactory 


be appreciated. 
him for a month on trial. 
that he signed an agreement for five years, dated April 1, 
1814, under which he became chief draftsman and super- 
intendent of the Pimlico works. Clement took strong 
hold and had great satisfaction in the high quality of 
work which was the standard in Bramah’s establishment. 
Bramah was greatly pleased with him and told him “If | 
had secured your services five years since I would now 
have been a richer man by many thousands of pounds.” 
Bramah died, however, within a year and his two sons re- 
turning from college took charge of the business. They 
soon became jealous of Clement’s influence and by mutual 
consent the agreement signed with their father was termi- 
nated. He immediately went to Maudslay & Field’s as 
chief draftsman and assisted in the development of the 
early marine engines which they were building at that 
time. In 1817 he started in for himself in a small shop 
in Newington with a capital of £500 ($2500) and his 
work here until his death in 1844 is of the greatest im- 
portance. 

As already pointed out, he had been working for many 
Maudslay had 
carried this to a more refined point than any other me- 
chanic. Profiting by Maudslay’s experience, Clement 
undertook the regular manufacture of taps and dies, us- 
ing the thread standards developed by Maudslay as his 
basis. He introduced the tap with a small squared shank 
which would fall through the threaded hole and save the 
time of backing out. He is said to have been the first 
man to employ revolving cutters, using them to flute his 


years on the problem of screw cutting. 


taps. While he may have used such cutters, he was cer- 
tainly not the first to do so, as they were in use in France 
at least 30 years earlier. He did important work in de- 
veloping the screw-cutting lathe, again improving upon 
Maudslay’s work and increasing the accuracy of the de- 
vice. He was given a number of gold medals for various 
improvements in it as well as for his work on the planer. 
We have already referred to his “great planer” and will 
only say here that of those who contributed to the early 
development of this machine none have had a greater in- 
fluence. He executed the work on Charles Babbage’s fa- 
mous calculating machine which attracted so much atten- 
tion 80 years ago and was the most refined and intricate 
piece of mechanism ever constructed up to that time. 

Clement was a rough and heavy-browed man, without 
polish, who retained until the last his strong Westmore- 
land dialect. At no time did he employ over 30 workmen 
in his factory, but they were all of the highest class. 
Among them was Sir Joseph Whitworth who continued 
his work on screw threads and brought about the general 
use of what is now known as the Whitworth thread. 


RicHarD ROBERTS AND THE SPINNING MULE 


Richard Roberts, the last of those mentioned, was born 
ir Wales in 1789. Like most of the early mvchanies he 


had little or no education, and as soon as he was strong 


enough he began as a laborer in a quarry near his home. 
His mechanical aptitude led him into odd jobs and he 
soon became known for his dexterity. 


He finally deter- 
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mined to become a mechanic and worked in several iron 
works in the neighborhood. He was employed for a 
time as pattern maker at John Wilkinson’s works at 
Bradley, and is one of the few links between Wilkinson, 
who made the first modern metal-cutting tool—his bor- 
ing machine—and the later generation of tool builders. 
He drifted about, a sort of jack-of-all-trades—turner, 
millwright, pattern maker and wheelwright—to Birming- 
ham, Liverpool, Manchester and finally up to London, 
where he found work with Maudslay in 1814 and re- 
mained several years. His experience here was valuable as 
he came in contact with the best mechanical practice. 
He ceased roving and did so well that he determined to 
return to the North and begin business for himself. 
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He started at Manchester in 1817 and there he spent the 
best years of his life. Few inventors have been more pro- 
Within a year or two he had made 
one of the first planers, already described; had made im- 
provements in the screw-cutting lathe; invented the first 
successful gas meter and built gear-cutting, broaching and 
slotting machines and an improved beam-scale. 

By 1825 his reputation had so increased that his firm, 
Sharp, Roberts & Co. were asked, by a committee of the 
cotton manufacturers of Manchester to undertake the de- 
velopment of an automatic spinning mule. The spinners 
were the highest paid labor in Lancashire textile industry, 
but they were difficult to work with. They would strike on 
a moment’s notice, closing the mills and throwing the 
other workmen out of employment. The operators asked 
Roberts repeatedly to help them but he gave them no en- 
couragement, as the problem was conceded to be difficult 
and he said he was not familiar with textile machinery. 
He had been thinking over the problem, however, and the 


lific or more versatile. 
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third time they called on him he said that he now thought 
he could construct the required machinery. The result 
was the invention in 1825 of his delicate and complex 
automatic spinning mule in which hundreds of spindles 
“run themselves” with only the attention of a few un- 
skilled helpers to watch for broken threads and mend 
them. This was one of the greatest of the textile inven- 
tions and has had an enormous influence on the develop- 
ment of the cotton industry. The next year, 1826, he went 
to Mulhouse in Alsace and laid the foundation of modern 
French cotton manufacture. Later he invented and 
patented a number of other important textile machines. 

With the development of the railway his firm began the 
manufacture of locomotives, building more than 1500, and 
established a reputation equal to that of Stephenson & Co. 
in Newcastle. They were built interchangeably to tem- 
plates and gages and his works were one of the first in 
England to grasp and use the modern system of inter- 
changeable manufacture. 
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In addition to all that has been mentioned, he in- 
vented the iron billiard table, a successful punching and 
shearing machine, the most powerful electro-magnet then 
made, a turret clock, a cigar-making machine and a sys- 
tem of constructing steamships and equipping them with 
twin screws having independent engines. 

With a wonderful mechanical genius, he was lacking in 
worldly wisdom and was a poor business man. ,He severed 
his connection with Sharp, Roberts & Co., became involveid 
financially and finally died at London in 1864 in poverty. 
At his death a movement, headed by Sir William Fair- 
bairn and many of the nobility, was started to provide by a 
popular subscription for his only daughter as a memorial 
of the debt which England owed him. 

He was a rugged, straightforward, kindly man, with 
great inventive power. He improved nearly everything 
he touched or superseded it entirely by something better, 
and neither his name work should be for- 
gotten. 


nor his 
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Substitutable Design--A Discussion 


SYNOPSIS—Further discussion on this subject in 
which limitations and influences from the manufactur- 


The manufacture of 





ers’ viewpoints are brought out. 
commercial machine details is supported. 
ee 

The article by Mr. Hanau on the possibilities of stand- 
ardization as applied to small machine parts should offer 
This 
question has received considerable attention from those 
The large electrical manu- 


some good suggestions to many manufacturers. 


engaged in mass production. 
facturing companies, for instance, have standardized an 
immense number of their products, but there are many 
smaller concerns that might well profit by a more careful 
examination of their product with this end in view. 
Standardization is primarily a function of quantity and, 
where the quantity will permit, an intelligent standardi- 
zation such as Mr. Hanau suggests will always be re- 
munerative. 

The cost curve shown in chart A is worthy of note. By 
means of such curves variations in design that affect the 
cost can be quickly discovered. In any line of goods of 
varying size, but similar in design, the costs when plotted 
should lie close to a smooth curve, provided also that 
the manufacturing equipment is equally effective all along 
the line. The application of this curve to a line of goods 
that has been on the market for some time, and which 
has been modified here and there, will cften bring out 
some startling variations in price which can usually be 
traced to variation in design or differences in manufac- 
turing facilities. 

The limitations of the method suggested by Mr. Hanau 
to the design of machinery should, however, be carefully 
noted. As he has pointed out, these ‘methods apply with 
safety to the design of automatic and special machines 
where stresses are low and where motion is the principal 
duty of the parts. They apply, in general, also, where 
computations are unsatisfactory and judgment is a large 
factor, as is the case in all so-called empirical design. 
Where heavy loads are to be carried the case is some- 
what different and standardized proportions must be used 
with caution, and care must be taken that they really do 
apply to the case in hand. 


Thus in Mr. Hanau’s illustration of the connecting-rod, 
on page 364, it is true that for a given piston pressure the 
ends of the rods may be alike for all cylinders producing 
that pressure. The diameter of the body of the rod, how- 
ever, will vary with the length of stroke; or its cross- 
section may be modified by the rotative velocity of the 
shaft. | 

These limitations are, perhaps, more marked when the 
Mr. Hanau’s for- 
mer article on page 899, Vol. 36, the method of stand- 


question of rigidity is considered. In 


ardizing these elementary parts is based largely on the 
allowable stress, the bearing pressure being also consid- 
Now, 
in a great deal of design, rigidity or stiffness, and not 
strength, is the controlling factor. A part is usually 
strong enough when it is stiff enough, but the converse is 
not necessarily true. A recognition of this fact will often 
modify greatly the proportion of parts, as indicated by 
strength alone. 

Suppose, for instance, that a shaft 1 in. in 


ered in the case of cam rollers and similar parts. 


diameter 
is required to transmit a given twisting moment, the 
shaft being so short that angular distortion is negligible. 
The outside diameter of the bosses of the arms applying 
the moment would, naturally, be in keeping with standard 
design or about twice the diameter of the shaft, if they 
were of cast iron. If the shaft were very long, however, 
and angular distortion were an important factor the di- 
much greater. It 
would be in- 


ameter of the shaft would be made 
would not follow. however, that the bosses 
creased proportionally, especially if the arms were short 
and if the pins at the outer end were quite smal! com- 
pared to the shaft. 

Again the standardized proportions of the lever arms 
shown on page 901, Vol. 36, might be al! right for av- 
erage cases, but if great rigidity were required, they 
might have to be nade wider or thicker to accomplish this 
end. Ail are familiar with the proportions of heavy cast- 
iron levers where great rigidity is required, or where 
rapid reciprocation must be provided for. Problems of this 
kind are common in design and the idea of proportional 
design has some definite limitations in such cases as these 


cited. 
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This is true, also, of the combining of standard parts 
into a machine. The proportions of the several parts 
of a given machine relative to each other are not con- 
stant throughout the range of the several sizes in which 
it may be built. Thus the cylinder-head studs in a 40- 
in. cylinder may be 1 in. in diameter, but the studs in a 
10-in. cylinder will not be one quarter of an inch in di- 
ameter. It will also be noted that in this case the modi- 
fying influence that increases the relative proportion of 
the stud, as the size of the machine decreases, is not 
strength or rigidity so much as it is the uncertainty of 
what an unskilled man may do in setting up the nut. 
Considerations of rigidity and practical considerations, 
such as provision for reboring, exert a similar modifying 
influence on such dimensions as the thickness of cylinder 
walls. 

These and similar influences make the use of standard- 
ized machine elements a procedure requiring good judg- 
ment, as in other lines of engineering. Someone has 
said that the art of designing lies in selecting the fac- 
tor of safety. No doubt the use of standardized parts is 
highly conducive to economy in construction and to speed 
in the drawing room, but these parts must in general be 
selected with care by someone having these other modify- 
ing influences clearly in mind, 

Dexter S. KIMBALL, 

Professor, Machine Design and Construction, Sibley 

College. 
THe MANUFACTURE OF COMMERCIAL MACHINE DETAILS 


Mr. Hanaw’s article is especially imteresting to me 
personally, because of the experience which I have had 
in the manufacture of machine details for other manu- 
facturers. I conceived the idea at one time that there 
was more money in the manufacture of parts of machine 
tools than of the whole machines. 

Small parts, like handwheels, of which Mr. Hanau 
writes, or three-ball cranks, change gears, bushings, tool 
posts, and the like, are expensive for small manufac- 
turers to make as a part of their product. They ought 
to buy them just as they do machine or milled screws. 
They will do it and are glad to, but there is the same 
trouble as with No manufacturer of milled 
screws carries anything like an adequate stock of even 
the most used sizes. I have had to wait a week for inch 
by half hex-head capscrews, because most of the screws 
made today are special. Despite all that has been done to 
get a United States standard for milled screws, it is ig- 
nored by the majority of shops and special screws are 
demanded. ‘There is the same result that brings about 
the high cost of living. We think we know what we want, 
which is the best there is, and we want the best regardless 
of price. The result in both cases is that we pay a good, 
round price for what we demand and we also pay a big 
price for the standard thing because we buy so little of it 


ScTeWS. 


‘ 


that it goes into the same class as the “specials.” 

Take the case of the handwheels cited by Mr. Hanau; 
there is no good reason why his standard should not be 
adopted. I do not know how well it agrees with pre- 
vious “standards” already published, but any one of 
them is probably good. The fact is, you cannot design a 
handwheel that is really bad, except as to looks. There 
seems to be no logical basis for any part of the de- 
sign. Why any one dimension which Mr. Hanau gives 
might not be increased or diminished 25 per cent. is an 
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He gives the thickness of rim for a 10-in. 
handwheel at about 1,*; in.; 25 per cent. less is a little 
under 4% in. and 25 per cent. more is a little over 17% 
in., neither of which is bad, under certain imaginable 
conditions. 

It is a great convenience to any designer, young or old, 
to have tables or charts showing proportions which look 


open question. 


well. Mr. Hanau’s scheme of showing upper and lower 
limits for some dimensions might be applied to all, so 
that the designer would know that a reasonably sane- 
looking wheel would result. 

On the other hand, suppose the Entropy Handwheel 
Co., Ltd., should send out a set of blueprints of hand- 
wheels, based on these proportions, or any others that 
have appeared before, and solicit business from a hun- 
dred different builders of machines which use hand- 
wheels. The result would most certainly be that the 
few who replied at all would write something like this: 

Your blueprints at hand and noted. They seem to show a 
fine line of handwheels entirely suited to the general run 
of the trade, but as you know, we have the finest engineering 
force in the country and we design all of our parts along 
strictly scientific lines. We are sending you under separate 
cover blueprints of eur most used sizes. If after looking these 
over you feel that you can make us these handwheels to our 
drawings with no variations of over 0.0005 in. at the prices 
named in your letter, we shall be glad to take the matter 
under advisement. 

Now that is a pretty encouraging letter. If I write 
back and accede to their suggestions that we make their 
scientific handwheel at our price for the standard article, 
they will, then, find that their costs are already so much 
below our quotations that it will be impossible for them 
to do business with us. 

I firmly believe in a degree of standardization, but I 
do not think for a moment that Mr. Hanau’s scheme 
will ever increase the efficiency of any branch of the 
machine-building industry to any extent. These details 
are a very, very small part of the cost. 

Then, again, take the three forms of studs shown. 
Why should there be any difference in the dimension 
of a hexagon-head stud and a round-head stud. except 
the head? Yet Mr. Hanau varies the length of the body 
between one and the other. This*is a dimension that can- 
not be standardized, because such studs are used to carry 
rockers, levers, gears, pulleys, the thickness of which is 
really an element of design and not something to be made 
to fit a stud taken out of stock. 

The way in which I worked this matter out ten or fif- 
teen years ago, when I was building quite a bit of spe- 
cial machinery, may be of interest. Every old machine 
was gone over and a detail drawing made of every part 
that could possibly be expected to be of use in another 
machine. These were bound together in a book. As new 
machines were designed, we referred, so far as possible, 
to the book. Whenever we could use a part shown there 
we did not draw it in its place, but simply put on a 
center line or lines enough to indicate the space it took 
and referred to it as part number so and so. This applied 
also to screws whether kept in stock or made special. 
The saving in time and wear and tear in the drafting 
room was very decided. When a designer gets an idea 
it is a great advantage for him to be able to go right 
ahead rapidly with the design and not be thrown off the 
track by having to stop to work out details. 

ENTROPY 


Worcester, Mass. 
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Balancing Automobile Crank- 
shafts 


Among the many mechanical problems in connection 
with the manufacture of the modern, high-grade auto- 
mobile, is that of securing perfect balance of such revolv- 
ing parts as the crankshaft, flywheel and the various 
clutch members. 

In the case of the crankshaft, the normal difficulties 
attending the attainment of balance are emphasized when 
the 6-cylinder shaft is the subject. 

The crankshafts of the Stearns “Silent Knight” car 
are purchased from one of the leading manufacturers 
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running balance at all other speeds.” In the case of 
crankshafts, in particular, the weight and peculiar dis- 
tribution of the weight, tend to bend the shaft in the 
center. In addition, since it is almost impossible to 
keep a long slender shaft closer than within 0.001 in. 
of being true, this initial amount of out-of-truth, to- 
gether with the centrifugal force acting upon the weight 
of the center of the shaft, tends to distort it when rotated 
beyond a certain speed; a speed which must be deter- 
mined in each case, but which may roughly be stated 
at between 400 and 500 r.p.m. 

The introduction of an additional indicator and sup- 
port on the running balance machine is of little avail in 
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STRAIGHTENING 


FOR 


of crankshafts. They are balanced as one of the opera- 
tions in their manufacture. After their receipt by the 
factory they are inspected for finish, size, roundness, 
location of throws and amount out-of-truth; this is done 
by a receiving inspector. Those passing the inspection 
are then made the subject of two other operations in the 
shop, which are in reality inspection operations, and in 
the method developed for the successful treatment of 
these operations are a few kinks that will be of value 
to others who have this problem to cope with. 

The shaft held in an engine lathe in position for 
straightening is shown in Fig. 1. The shaft is thus 
held, while testing and straightening, under conditions 
as nearly as possible the same as those in which it is held 
in the balancing machine and the crank case. It is 
tested for truth with a Bath indicator held in the tool 
post, and if found out-of-truth, is sprung true with a bar. 
It will be noted that the head- and tail-stock centers are 
not in contact with the work and thus do not, by end 
pressure, tend to bend the shaft and give a false read- 
ing on the indicator. The importance of this feature 
must not be overlooked, as a surprisingly small end pres- 
sure on the centers will have this effect. 

The question of dynamic versus running balance has 
been discussed in these columns, but the notion still 
persists, and it is quite a natural first thought, that when 
the running balance method is used, the speed for bal- 
ancing should be as fast as possible. A little reflection 
will demonstrate the fallacy of this, it being axiomatic 
that “a part in running balance at one speed will be at 


TESTING IN A NorTON 
BALANCING MACHINE 


Fie. 4. Frxture ror HoLtpine THE 


SHAFT TO THE WHEEL 


endeavoring to increase the speed, as the shaft will not 
rest on more than two supports at any one time, but when 
running acts like a see-saw. Neither is the use of two 
driving belts of help since the tension of each will be dif- 
ferent and have a different pull on the load. 

Fig. 2 shows the shaft on the Norton machine, and 
supported on the second bearing from each end, thus in 
effect shortening the shaft. 

An improvement for the friction-reducing rolls is 
shown in Fig. 3; this consists of a threaded yoke and 
nut, which clamp the bearing to its holder. 

Fig. 4 illustrates a fixture for holding the shaft to 
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Fie. 3. Fricertron Repuctne Rowts 

the emery wheel while removing stock to balance. It 
consists of a bench of rigid construction, on the top of 
which is bolted an emery-wheel stand, connected with an 
exhaust system; it has a pair of ways, made of 114-in. 
round cold-rolled steel fastened to the frame, in a direc- 
tion parallel to the sides of the wheels. On top of these 
ways a work-holding table is located, free to move to and 
from the wheel. The crankshaft rests in two wood V 
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blocks which are adjustable to the full length of the 

table, the wheel. The use of this attach- 

ment has relieved the operator and increased his output. 
E. H. BrooxksIcKER. 


crosswise of 


Cleveland, 0. 
w 
A Large Job on a Bench Lathe 

The illustration shows a 9-in. bench lathe, handling a 
job which would ordinarily be thought somewhat beyond 
its capacity. 

The seats for roller bearings on both sides of the dif- 
ferential housing had slightly roughed, and it 
was thought best to smooth them up before putting in 
the new bearings. The 8-in. faceplate provided with 
tapped holes, and the gear was held lightly place by 
which is plainly seen extending 


become 


two clamps, one of 
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through the hole in the front, and set true with the in- 
dicator, tightened up and 0.004 in, stock removed, The 
other end being of the same form as the piece which is 
riveted to the gear, left plenty of room for clamping 
from the outside in the usual manner. 

The time for setting up and grinding both bearings 
was a little less than one hour. In this case the con- 
venience in setting up more than made up for any time 
lost in the actual grinding operation due to a small wheel. 

Northampton, Mass, W. HH. SAwTeLte. 


Two Lathe Tools 
illustrated in Fig. 1 
one of which fits over a 


tool consists of a 


two holes in it, 


The boring 
clamp having 
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shank turned on the end of a piece of regular lathe-tool 
stock, and the other holds the boring tool in the form of 
a bar. This tool is quickly adjusted for height by loosen- 
ing the bolts on top which lock both the tol and the clamp 
Bushings are made to hold different sizes of 
boring tools. 

An inexpensive thread tool is illustrated in Fig. 2. 
This tool is made from a piece of drill rod, bent as shown, 
and the end formed into a spring chuck to hold the cut- 
ting tool, an ordinary piece of rod. This tool works well 
on threads up to 16 threads to the inch, coarser than that 
it is liable to spring sideways and not cut what would be 
a perfect thread. 


in place. 


considered 
WARREN E. THOMPSON. 
Man. 


Southbridge, 


co} 


An Inside Threading Job on 
the Turret Lathe 


Having large quantities of machine-steel gears to 
thread 6-pitch left-hand, as shown in Fig. 1, which had 
always been done on the engine lathe by using the regular 
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THE THREADING EQUIPMENT 
inside threading tool and tap for finishing, I decided we 
could do this job to better advantage in a Gisholt turret 
lathe, which was equipped in the manner shown in 
Fig. 2. 

The work is held in the regular three-jaw 18-in. chuck, 
the jaws A being bored out to fit the periphery of the 














AM.MACHINIST al 








AM.MACHINIST 











Fie. 1. 


A Borne Toon 








Fic. 2. A THREADING Too 











April 16, 1914 AMERICAN 
gear blank. A bushing B with the ball C and a retaining 
collar D used as a guide for the chaser bar is fitted into 
the bore of chuck. The ball C is bored out and ground 
(after hardening) to fit the chaser bar, the bushing B 
and retaining collar D are bored large to allow the chaser 
bar to swivel when backing out the chaser. 

The bar £ is held in the turret on the cross-slide and 
squared to fit the turret as shown, the center screw @ is 
teat-pointed and seated in the bar at H. The screws / 
are flat-pointed and set up tight enough on top of the 
chaser bar to allow it to swivel. The chaser is of high- 
speed steel and set in the back side of the bar to allow 
starting the cut from the front with the machine running 
backward. 

A detail of bushing, ball and retaining collar is shown 
at the top of the sketch. The operation is simple, the 
work is chucked, the bar brought to place and the chaser 
run in and backed out twice the same as with the ordin- 
ary thread tool, the turret is then swung around one- 
quarter turn, the chaser bar being clear of the gear. 

The tap, which is held in a regular tap holder in the 
main turret of the machine, is now passed through, finish- 
ing the thread. We did this job at the rate of 12 per hour 
for five hours, making a saving of three to one over the 
old method of doing them. 

We ran the work at 50 ft. per min. when using the 
chaser and 30 ft. per min. when tapping. As these blanks 
were all turned and finished before the threading oper- 
ation it is necessary that the thread be cut true with the 
outside. On testing them on a thread arbor they were 
found to be inside the limits of the requirements of the 
inspection department. 

E. 1. PHrpps. 

Buffalo, N. Y. 
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Press Tools for Tin Staples 


The illustrations show a cheap set of press tools fur 
staples that have replaced more costly tools, make no 
scrap and have cut the cost of material in half. 

The stock used with the old tools was tinned strip steel 
43x0.013 in., which was brought from the continent. The 
strip tin was fed to the die by a roll feed on the front of 
the press, running at 140 r.p.m., one staple being blanked 
at each stroke. At the back of the press was a series of 
rolls that bent the staples at right angles as the strip 
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They were then cut to 
5 staples, 6 in. for 50 


fed through the blanking tools. 
the required length, 3 in. for 
staples, and the like. 

The new tools illustrated in this article are more sim- 
ple, and although there are two separate operations, 
blanking and bending, the output is greater, for 25 staples 
are blanked with each stroke of the press and 25 are 
bent at right angles at each stroke. ‘The new tools are 
made to fit either the power press or the screw press; 
they are shown here in the screw press. 


9) 


‘ 














Fic. 3. Screw Press with Benprne Toots 


Fig. 1 shows the blanking tools, where A is the steel 
die, B the stripper, C the guide for the stock which also 
keeps the blanking punch up to its work, D a stop which 
is pushed in for the first blank and when released is held 
back by the spring #. The teeth on the stop D are used 
as a guide and stop for the remainder of the blanking. 
After each stroke of the press the tin is pulled toward 
the operator about 14 in. and pushed along till the teeth 
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on the stop D locate the stock in the right position, the 
raised piece F keeping the tin in line with the stop D, 
while the blanked strip travels underneath the stop. 

In the front elevation and part section there can be 
seen the pressure pad and stripper, which require little 
explanation. 

A milling cutter was made to the required dimensions 
to cut the die, punch and stripper. This made the job 
of tool making comparatively easy. The bending die is 
shown in Fig. 2. This is set at an angle to the base to 
make it handy for the operator to feed the strip along. 
The guide pieces GG are screwed to the forming die and 
when the strip of tin is first fed up, only two or three 
staples are bent, as this helps keep them central. After 
this 25 staples are bent at each stroke of the press. The 
former H is made quite long, as this he!ps to support 
the staples and also acts as a guide. 

The punch is shown in section and end view to illus- 
trate how the staples are prevented from leaving the bend- 
ing die with the punch. 

The sheet of tin is turned upside down after each strip 
is cut off. This procedure keeps all the burr on one side, 
otherwise there would be a burr on the top of one side 
and a burr on the bottom of the other side of each strip 
of staples. 

The first strip of staples cut from the tin plate has to 
be fed through a second time, as there is only one side 
perforated on the first strip. From one sheet of tin, 24x 
25 in., we get 32 strips with 200 staples on each, making 
a total of 6400 staples (or paper fasteners). ‘This is 
double the quantity we got from the old method. 

American tool makers will, no doubt, smile when they 
see the illustration of the screw press, Fig. 3. There are 
50 of these to one power press in this part of the country. 
I thought they were a bit prehistoric when I first saw 
them, but a girl doesn’t mind blanking brass 14x2x3 in. 
on them. 

J. Hoae. 

Wolverhampton, Eng. 


oe 


Drawing-Room Lettering Pen 
There are many special pens on the market made with 

cavities or depressions and also brass reservoirs which 

slip over the pen and retain a quantity of ink, without 
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LETTERING PEN 


fear of making blots, but by the introduction of an ad- 
ditional pen (either old or new) under a regular let- 
tering pen, as shown in the illustration, it will be found 
that the pen will retain just as much ink as when a spe- 
cial pen is used, 

It will be observed that the under pen has made a 
which will retain the ink and feed the 


The point of the under pen should 


space shown at \, 
pen while lettering. 


he set back sufficiently so as not to touch the tracing. 


Newark, N. J. 


Georce R. GRANNIS. 
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The man who can get good work out of a poor ma- 

chine generally deserves a better machine. 
* * * 

In using the Brinell hardness test, if the ball makes an 
elliptical impression, irregular density of material or 
fluctuations in the heat treatment are the cause. 

aoa 

Better surroundings produced by systematic attention 
to interior painting promote as a natural sequence satis- 
fied workmen, and’more careful, as well as better work. 

* * * 

For grinding sapphire tools, a disk of soft steel or 
copper charged with diamond dust is most satisfactory. 
While grinding, water must be used plenteously. 

* * * 

In devising any plan for the paying of an efficiency 
reward on an accurate basis one of the greatest, if not the 
greatest, difficulty to be overcome, is the establishment 
of correct standards. 

* * * 

To oxidize brass work before japanning, use the fol- 
lowing mixture as an acid dip; mix in an earthenware or 
glass vessel 1 qt. nitric acid (36 deg. Bé.), 2 qt. water, 2 
qt. sulphuric acid (66 deg. Bé.). 

~s-< 

In the qualifications necessary for foremanship, it is 
sometimes argued that a man should learn to obey before 
he undertakes to command. What is really more to the 
point than this is, that he should learn to master him- 
self before aspiring to master others. 

oK * 

In repairing boilers by the oxyacetylene-welding pro- 
cess, additional rivets must always be removed for from 
12 to 20 in. on each side of the weld, so that the sheet 
may have perfect freedom for expansion and contraction 
during the process. 

* * ** 

A long list of records indicates that complicated for- 
mulas for pressed fits are unnecessary. A standard al- 
lowance of from 0.002 to 0.004 in. on steel shafts pressed 
into steel hubs, and an allowance of from 0.003 to 0.005 
in. on steel shafts pressed into cast-iron hubs of ordinary 
hardness, has given good results. 

ok * 3% 

About 4000 vanadium-steel reaction castings were used 
for the locks of the Panama Canal, at Gatun and Mira- 
flores. In planing these the cutting speed was 40 ft. per 
min.; the time required for the batch was a year and a 
half, working night and day except Sundays. The strain 
on the planer was so severe that all the gears and racks 
had to be replaced with steel ones. 

BS * a 

The really “big” man, the successful executive and ad- 
ministrator, parcels out the work to his assistants, gives 
them supremacy in their respective fields and backs them 
up. When they succeed he publicly gives them the credit 
for their work, literally advertising them and their ca- 
pabilities. When he praises the deserving assistant he 
shows, perhaps unconsciously, but none the less effectively 
his own sagacity and ability and also his caliber. 
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Discussion of Previous Question 





A Production System for a 
Variety of Work 


After reading the article “A Production System for a 
Variety of Work,” by Henry W. Johnson, on page 269, | 
have come to the conclusion that a system such as he 
describes is not only complicated and expensive but ac- 
complishes little more than furnishing a good record of 
what is going on in the shop. What the manufacturer of 
today wants to do and know is how he can manufacture at 
a low cost and what his product is costing him. But he 
must get this information without costly operations. 

Mr. Johnson states clearly that the scheduling clerk and 
his six assistants are the predominating figures in the 
shop and the poor foremen, who no doubt have had a 
technical training, are relieved of most, if not all of the 
responsibility of getting out the work, both as to time and 
cost. With all due respect to planning systems and 
scheduling boards, for they are useful in their way, I 
doubt if a system has or can be invented that will not 
only be practical but flexible enough to meet all the de- 
mands of the ordinary machine shop of today witKout 
seriously hurting either the output or cost of manufacture. 

When you force a foreman who has had the schooling 
and training and experience which qualify him for that 
position to submit to the direction of an “untrained office 
man,” in most cases you force him to become disintereat- 
ed in his work. This means that you are not obtaining the 
highest efficiency from the men under him, for unless the 
foreman is interested in his work you can’t possibly ex- 
pect his men to be. I visited a shop at one time where 
they had what they called an uptodate planning and 
scheduling system. I posted myself inside of the box-like 
office of the chief scheduling clerk who was surrounded 
with a number of boards with so many little tickets of all 
colors fastened to them that I was reminded of a Chinese 
laundry. The chief kept busy, to be sure, for he always 
had a line of mechanics waiting at the window for their 
next jobs. It was a cast-iron rule of this plant that no job 
could be started unless the scheduling department said 
go ahead, and to save the foreman the trouble of racing 
back and forth messengers were employed to carry the 
chief’s instructions from the main board in the office to 
the various department boards in the shop, where they 
were distributed to the men directly by the chief’s as- 
sistants. When a mechanic finished his job he stopped his 
machine, went to the department board, waited for his 
turn and then informed the assistant that he had com- 
pleted his job and was ready for the next one. He still 
waited while the assistant made notations of the finished 
job and handed him his card for his next job, then he 
leisurely strolled back to his waiting machine and started 
it going. 

Now, in favor of this system I can’t say that it took 
many minutes for all this work to transpire, but it did 
take time and I figured that if all the men consumed as 
much time as this one did in stopping and starting his 
jobs it must cost the company a good deal to maintain 
this uptodate planning system. 


record of just 
how long it took the men to do each and every operation, 
but they paid well for it and I rather think that they could 
have produced the various operations at a lower cost if 
some simpler system had been used. 


Nevertheless, this company had a gvod 


W. L. MYLes. 
Jersey City, ee 


Four Threads Per Inch Best 
for Lead Screws 


The article under the above heading on page 284 is 
evidently written to appeal to the American reader. Mr. 
Spence is undoubtedly right in asserting that a four-per- 
inch lead screw is superior to the smaller pitch screws 
applied to the majority of American lathes. 

Perhaps a note or two on current British practice would 
be informative to American readers. 

Except on very small lathes, as sold to amateurs, few 
of our lathes are furnished with leadscrews having their 
pitch less than four-per-inch. Lathes from, say 8- to 10- 
in. swing have four-per-inch screws; above this swing, 
two-per-inch. I am referring to lathes of comparativel 
small dimensions; large machines have much coarser 
screws. 

As a four-per-inch screw is superior to a two, six (one 
American lathe has or had a seven) or eight, so a two 
per-inch screw is even better, for it will enable screws to 
be cut having any even number of threads per inch, and 
furthermore, it renders more possible the adoption of the 
“thread-catching” device of the old turner—there is not 
nearly the same possibility of getting into the next thread 
to the right one. 

But—and this is a point I have long had in mind ready 
for adoption at any opportune moment—why not make 
a bold move (boldness often results in success) and adopt 
once and for all a one-per-inch screw, cutting out every 
source of trouble, except those arising from fractional 
pitches. What is there against a one-per-inch screw? 
Nothing that is not get-over-able! 

Some one might argue that to cut a 60-per-inch screw, 
one would have to gear down 60 to 1, which, even with a 
double compound train, would need some big gear ratios. 
My reply is, have a permanent reduction, say of three 
or four to one from the headstock to the first drive 
stud. Or, perhaps better, in that the change wheels could 
he retained at their present strength, put the permanent 
reduction at the screw end using big enough gears. If 
that permanent reduction were designed right (it would 
no longer be permanent), it might serve by arranging 
the two gears to interchange, as a means of getting extra 
big pitches. One might indeed have two distinct change- 
giving four different ratios, as, for instance, 1 to 4 and 
1 to 3, giving ratios of 1 to 4, 4 to 1, 1 to 3,3 to 1. In- 
deed, the possibilities are infinite. 

Francis W. SuHaw. 


Manchester, Eng. 
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Lubrication of Cutting Tools 


I note with some surprise that no mention, by any of 
your correspondents on page 545, is made of denatured 
olive oil as a cutting lubricant. 

Olive oil has all the desirable cutting qualities of the 
best grade of winter-strained lard oil, and though its first 
cost is 25 per cent. more than the lard oil, it is less ex- 
pensive in use, especially in the cooler climates, as it is 
more fluid and readily drains from the chips and the 
work. 

On work that generates some heat, it has a mild odor 
that is slightly offensive to some of the “Bettys,” but they 
cry for it just the same, when they have a delicate job or 
wish to cut an extra smooth thread, We have one job 
of milling in particular, that I think proves the superior 
cutting quality of the olive oil. 

With a gang of cutters we mill a series of semicircular 
grooves 0.052 in. radius, and 0.121 in. center to center, in 
tool steel, setting the cutters in 0.075 in.; this leaves a 
fin 0.017 in. thick, and until we used olive oil the grain 
of the steel would be so broken on many of the fins that 
they would drop off when plunged in the hardening 
bath. 

On some tests that we made after reading the article 
above referred to, we proved that it took from 5 to 17 
per cent. more power to drive the miller in wrought iron 
without the use of lubricant, the 17 per cent. being in 
the case of a deep keyway, but on cast iron it took slightly 
more power with a lubricant 

JoHN W. PARKER. 

Winchendon, Mass. 
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Development of Young Men for 
Railroad Shop Work 


It is refreshing to read the article by G. M. Basford 
on page 217. It is a severe indictment of the systems in 
vegue in a great many of our railroad shops, yet it is 
a true bill against them. I spent several years in railroad 
shops and can speak from experience. 

A thing common among railroads in their dealings with 
apprentices is to promise to teach the trade to them and 
yet at the end of the period of service refuse to pay 
them journeyman’s wages because they are not com- 
petent. If I were in charge of a department thus em- 
ploying apprentices and wanted to give the best reason I 
could for not being able to fill it, I would say I couldn’t 
teach what I had promised to teach. Perhaps some such 
feeling is back of the situation and accounts for the lack 
of apprentices. 

One of the brightest apprentices that came to my notice 
left the company’s service just before his time was com- 
pleted, because he was doing regular journeyman’s work 
at apprentice’s wages, and knew he could not get employ- 
ment in the same shop upon the completion of his ser- 
vices. He went to work as a journeyman machinist in a 
railroad shop a few miles away and has always made 
good, yet he cannot work in the shop where he was ap- 
prenticed, even if they needed a man ever so badly. 

Why cannot an apprentice be paid journeyman’s wages 
as soon as he can earn them? Some apprentices are 
worth as much at the end of two years as others at the 
end of four, and the same is true at the end of indenture. 
Yet in most cases both are paid the same. There is no 
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more disheartening thing than to work for a company 
that does not make distinction for meritorious service. 

I know of a case in the tool room of one of our im- 
portant railroad systems where the question of removing 
tubes from locomotive boilers was being considered. The 
methods then being used were expensive and lengthy. 
With tools developed in the shop the operation could 
be performed in one-twentieth of the time and with 
considerable less labor. The tools developed were adopted 
as standard in all the company’s shops, yet the man who 
did all the work of development did not get a cent more 
pay than the man who wou!d dodge the foreman all day. 
The company lost this man’s services because he could see 
no future ahead of him. 

[ know a man who is well qualified for a foremanship 
and has been foreman in the shop where he is working, 
but will not have the place because of the “rawhiding” 
and because he can make more money working as a ma- 
chinist. Railroad or other employers where such methods 
obtain are not doing their work as efficiently as is 
possible if they would give attention to this matter of 
rewarding merit. 

K. T. Srrone. 
Columbus, Ohio. 
- 
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Rebalancing Grinding Wheels 

I have read with interest the articles on pages 170 and 
298 om the balancing of worn emery wheels. Have any 
of your readers ever tried drilling two holes through the 
side plates holding the wheels, near the periphery of the 
plates? By turning the plates until the holes come 
opposite each other, the plates are in perfect balance, 
but if they remain as when drilled, that is, with the 
holes through both plates in line, the balance is out. 
When a wheel is out of balance, the adjustment of the 
plates varies the position of the holes as regards each 
other and brings all to a balance. When there are two 
wheels on one spindle, one only must be on when com- 
mencing the operation of balancing. 

Z. HEATON. 
Callao, Peru. 
& 
Making Small Bevel Gears 

Though the method described on page 102, by Earle 
Buckingham, appears well adapted for gears of rather 
rough character, there seems no good reason why it should 
rot be carried a little further and be used for really ac- 
curate gears. 

It seems a fact, judging from the experiments of work- 
ers in metals, that every metal, no matter how hard, can 
be made to flow under pressure, as long as the time al- 
lowed be sufficient to permit the particles to move and 
take up other positions. In the case of mild steel, no 
great difficulty should exist. 

Having this in mind, I should mill the teeth, or even 
blank them in a press to such a form that the material 
on the thus crudely formed teeth would suffice to form, 
under pressure, perfect “theoretical” teeth. Then I should 
press them in dies, of such shape that distortion could not 
readily take place, to that form. The speed of pressing 
should be so slow that the metal would flow without in 
any way affecting its physical structure. 

W. S. Francs. 

Manchester, Eng. 
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An Advantage of the Village 
Machine Shop 


Every once in a while someone comes along with the 
idea that the building of new shops ought to be prohibited 
in cities of a certain size, say of 100,000 inhabitants. The 
scheme is to spread out industries into smaller places 
and eliminate the congestion of the large cities. 

While this is nothing but a dream, there are sound 
reasons for building a new plant in a village or small 
city. This is recognized as shown by the sites selected 
for many shops each year. 

One advantage of this selection lies in the possibility 
of creating a situation that exists in a town of 15,000 
inhabitants in New England. In that town is a machine 
shop, employing about 450 men, engaged in building 
high-grade machinery. About 150 of the men own their 
own homes. As a rule, these are pretty cottage houses, 
averaging in value with their land from $4000 to $5000 ; 
many of the places are worth more than the higher figure. 
That is, one-third of the men in this shop own their 
own homes, and in the aggregate, property worth at a 
minimum valuation $600,000. Of course, mortgages are 
common. 

All of this has been done without any assistance what- 
ever from the owners of the shop. An efficiently managed 
building and loan association has been a big factor, but 
the men themselves have practised thrift, have encouraged 
each other, and the result is a happy one, both from the 
viewpoint of the men and of the shop. Sons and daugh- 
ters from many of these families have gone away to col- 
lege. 

The habit of thrift is shown in another way, for at the 
beginning of the year a local bank started a Christmas 
saving scheme. Within a short time some 75 of the men 
in the shop had started to lay by a part of their wages in 
that fashion. 

How impossible it is for machinists to own their own 
homes in a large city! The conditions described can only 
be found in a small village. Thus from the workman’s 
viewpoint there are possibilities in a small place which 
can never be realized in the larger. Let us have more 
village shops. 

& 
Correctly Ground Lenses for 
Goggles 


Ever since the inauguration of the movement to safe- 
cuard the eyes of workers, in such places as steel plants, 
foundries, machine shops and shipyards, by the use of 
a popular belief that while these 
appliances might be of great advantage by preventing 
chips and other flying objects from injuring or destroying 
the eyesight they at the same time were often harmful 
if worn for any length of time, on account of imperfec- 
tions in the glass, the form of the lenses, or their im- 
perfect adjustment in reference to the eyes themselves. 


goggles, there has existed 


One goggle maker at least has gone far toward remov- 
ing objections of this nature, and in connection with lec- 
tures and demonstrations before large bodies of workmen 
he has incidentally discovered a considerable percentage 
of men with defective vision, who must have been seri- 
ously handicapped in their work, without actually real- 
izing it aud without their employer discovering that their 
vision was far below normal. 

This manufacturer makes goggles with lenses which, 
though of heavy annealed glass to give the desired 
strength, are as clear as those used in regular spectacles 
and may be ground to prescription just as spectacle lenses 
are ground to compensate for errors in vision. 

Recently he was explaining the utility of goggles before 
a large factory force when one man raised the objection 
that he could not see properly with the goggles. As the 
pair he had was fitted with perfectly plain lenses, it was 
apparent at once to the demonstrator that the man’s cye- 
sight was at fault, and upon making a few simple tests 
with the naked eye the vision was found to be so far 
below normal as to cause wonder that the man had not 
experienced serious difficulty in pursuing his regular 
occupation. Without doubt he had been working under 
a serious handicap to himself and his employers, a con- 
«tion that would have continued for an indefinite period 
but for the accidental discovery referred to. As an imme- 
diate result, this man and a number of other workers in 
the plant had their eyes thoroughly examined, the oculist 
making the examination finding something like 100 cases 
where it was necessary to prescribe glasses. The firm em- 
ploying these men ordered hundreds of pairs of goggles 
for use throughout the plant and in the cases of the in- 
dividuals mentioned the lenses were ordered ground to the 
prescriptions of the oculist, so that the goggles will serve 
a two-fold purpose, that of safeguarding the eves from 
} hysical injury and of correcting defects in the eyesight 
itself. 

With the not unlikely extension of the use of goggles 
to a point where they are supplied to each individual in 
a plant for his own sole use, we anticipate a time when 
it will be accepted practice that the lenses shall be ground 
correctly to suit the eyes of the wearer. 


-s 


Precautions against Shop Acci- 
dents in Great Britain 


The question of the protection of workers in foundries, 
and in factories using mechanical power transmission 
machinery, is now being officially considered in Great 
Britain, and regulations to safeguard the employees are 
being submitted for discussion to those interested, 

Home-office inspectors and representatives both of the 
employers’ and the operatives’ foundry associations have 
met, but these conferences have not proved very satis- 
factory. The inspectors have had to add considerably 
to the few regulations mutually agreed upon. The chief 


points emphasized are as follows: The iron plates used 
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in molding shops, whether as gangways or under fur- 
nace spouts, must be kept dry; a passage at least 18 in. 
wide must be left where molten metal has to be carried 
by hand between rows of boxes; the minimum age of per- 
sons handling molten metal must be 16; periodical tests 
of lifting chains are required and special regulations are 
suggested with regard to the protection of the feet of 
persons engaged in pouring operations. The subject of 
lighting is not dealt with, as a special report on this is 
in course of compilation. 

The regulations for transmission machinery are ex- 
ceedingly comprehensive and if adopted will demand a 
very considerable increase of care from the employers and 
a number of appliances, not at present always provided, 
will be a legal necessity. Competent persons must be defin- 
itely appointed and registered to inspect machinery, and 
records of this must be kept and only an authorized regis- 
tered adult male person can “do any work of main- 
tenance on transmission machinery or manipulation of 
driving belts in motion.” 

Guards are required on all moving parts within reach 
of employed persons and all employees must wear close 
fitting clothes, similarly “every female worker must have 
her hair fastened up, confined or secured.” No clean- 
ing of moving shafts is permitted, save with automatic 
traveling cleaners. Lubrication of transmission machin- 
ery can only be done by duly authorized persons, like- 
wise no belt shifting must be done by hand, except in 
cases where the speed is less than 6 r.p.m. While these 
regulations do not exhaust the requirements proposed by 
the committee, they give a good idea of the care which 
is being taken to thoroughly safeguard workers in this 
field. 


¥ 


Efficiency Knows No Nationality 


Those who are watching with an open mind the trend 
of things mechanical must be impressed with the develop- 
ment due to the interchange of ideas. 

The visits of our engineers to England and Germany 
and their return visits here should show us that it is no 
longer possible to remain isolated, even if any of us de- 
sire to do so. Isolation leads to self-satisfaction, that 
deadly foe to progress. 

But we are realizing that real efficiency knows neither 
nationality nor locality. We are big enough and broad 
enough to look at a machine for what it can do instead 
of inquiring into details of the pedigree of its builders. 
True, a good reputation is one of the best recommenda- 
tions, but it should not be the deciding factor; newer and 
better men, as well as newer and better machines, are 
constantly coming to the fore. 

We all remember the sectional prejudices regarding 
machines which existed 25 years ago, but constant ef- 
fort to produce good machines finally broke them down 
and such prejudices are almost unknown today. It is but 
natural that we should buy of our neighbor whom we 
know, if his machine suits our purpose as well as any 
other: but it is decidedly poor business to buy such a 
machine unless it is equally good, and it is bad business 
to use one of our machines if anyone else, competitor or 
not, makes one better suited to our purpose. If an Eng- 
lish lathe bed with a head made in Germany and the 
rest of the machine built in Hoboken makes the most 
profit, that is the machine to buy. 
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The question should not be: Is this lathe made in 
Maine or California, in Great Britain, Germany or 
France? but, Is it a good lathe for my purpose at the 
price I must pay for it? 

Local pride is an excellent thing, but when it preju- 
dices us, it ceases to be a virtue and becomes a positive 
menace. It not only prevents our utilizing the best there 
is, but it lulls us into a dangerous state of self-satisfac- 
tion. 

There need be no fear of the home industries of any 
country being harmed by appreciation of the good in 
others. No section or nation has or can have, all the 
natural resources, all the ingenuity or all the skill needed 
in building machines. Some may excel in one line while 
others will lead the world in a different field. Let us all 
strive for the best in machines and in products, bearing in 
mind that real efficiency can only be obtained by taking 
the best from all sources. 


& 


Needless Deaths in Aviation 


As we have pointed out on previous occasions, the death 
toll in the aviation field is altogether too high. While 
there must always be sacrifices in the development of new 
lines of conquest, it is little less than criminal to allow 
these to be greater than necessary. Every death which is 
due to faulty mechanical work in construction, to the use 
of improper materials, to the overlooking of some defect 
before a flight, should be counted as due to criminal 
carelessness, or classed with manslaughter. 

While it is true in some cases the fault lies entirely 
with the aviator himself, who takes chances with a ma- 
chine not in proper condition, this is by no means always 
so. Exhibition flying and army maneuvers have too many 
deaths to their discredit where the aviator simply obeyed 
orders. 

Fortunately or unfortunately this does not seem to be 
confined to any country. Both here and abroad we read of 
army aviators being dashed- to death through the 
crumpling of wings and in a recent case in the British 
army, the rudder evidently came off entirely while the 
machine was in the air. Such accidents are well nigh 
inexcusable, and are on a par with ordering an officer to 
fire a gun with a faulty breech mechanism, or go out in 
a defective submarine. 

Now that we have advanced to the stage where flying 
is a reality, where the behavior of motors is fairly re- 
liable, and the strength cf the materials used quite well 
known, it is time to establish a system of inspection 
which will detect weak wings and framework while the 
machine is on the ground. No aviator, military or other- 
wise, should be asked to take up a machine which is not 
known to be in good order in every way. And every 
builder of aéroplanes must sooner or later be subject to 
regulations as to the strength and reliability of his prod- 
ucts which may perhaps be likened to the rules of the 
Board of Fire Underwriters or some similar body. 

This may be looking quite a way into the future, but 
unless greater care is taken in building and inspection, 
strict and perhaps hampering regulations are sure to 


result. There is no reason why our knowledge of me- 


chanics should not be applied here as elsewhere. 
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Shop Equipment News 


Abrasive Wheel Cutting-off 
Machine 


This machine carries a thin abrasive wheel, 5 in. 
thick, 12 in. diameter, in a swinging arm which is brought 
forward either by hand, or by foot pressure on a treadle. 
The work is held in a 
vise or shoe mounted on 
a vertical column form- 
ing the main casting of 
the machine. The abra- 
sive wheel is run at about 
3400 r.p.m. The materi- 
al to be cut is held on a 
stationary table or shoe. 

By bringing the wheel 
forward to the work by 
foot pressure, the opera- 
tor has both hands free, 


4 





and when it is neces- 
sary to steady the for- 
ward movement with 
one hand, the _ other 


hand is available to move 
the stock. After the cut 
is finished and the pres- 














sure removed from the MacninisT 
foot treadle, a spring 

forces the wheel back- ABrasivE WHEEL CUTTING- 
ward away from the OFF MACHINE 


work. The cast-iron hood 
shown guards the wheel. An adjustable stock gage is 
provided for duplicating cuts without measurement. 

The machine is adapted for solid pieces up to %4 in. 
and tubing up to 3 in., and represents the latest addition 
to the line made by the Nutter & Barnes Co., Hinsdale, 
N.H. 


# 


Semiautomatic Horizontal 
' Drilling Machine 


The semiautomatic horizontal drilling machine shown 
is the latest product of the Detroit Tool Co., Detroit, 
Mich., and incorporates several improved features over 
the similar type of machine previously described in these 
columns. 

The machine was designed especially for drilling small 
holes in small work in which operation precision and 
speed are essential. 

It is made in tWo sizes, and while the illustration shows 
a machine equipped with a single pulley, a three-step 
cone pulley is regularly furnished. 

The spindles being horizontal permit the work to be 
handled with simple fixtures, in which the piece can be 
located without moving the fixture or risking interference 
by the drill. Both work and drill are constantly visible 
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and the chips fall away automatically with the drilling 
compound. 

‘Lhe working parts are all inclosed and are self-oiling 
as the inclosed portion contains an oil reservoir in which 
the spiral gears run and which furnishes lubrication to 
the spindle and main shaft bearings. The drill feed is 
automatic. Any desired development may be obtained 
in the cam so it is possible to advance the drill at exactly 
the proper rate, increase or decrease the feed, or back 
the drill up to clear deep holes, without any attention 
from the operator. When the hole is finished, the drill 
withdraws itself and remains back long enough for the 
piece to be changed. In the meanwhile a steady flow of 
oil washes away the chips. 

The main shaft extends through the bed and at right 
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MULTIPLE-SPINDLE Horizontal 


MACHIN! 


SEMI-AUTOMATIC 
DRILLING 


angles to the spindles and is driven by 
pulley. 
main shaft through spiral gears. 
second and the fourth and fifth spindles and parallel 
to them are shafts, one driven by spiral gears direct from 
the main shaft and the other connected to the cam shaft 
through a worm gear. These two shafts are connected 
at the rear of the machine by a belt running over three- 
step cone pulleys, thus providing three different spindle 
The feed of the spindles is obtained 


a three-step cone 
The spindles are each driven directly from the 
Between the first and 


feeds for each speed. 
by cams on the cam shaft operating against a roller at- 
tached to a slide on the rear end of the spindles, The 
cams force the drills forward into the work and springs 
draw them back. | 
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Champion Turret Tool-post 

The Champion Tool Works Co., Cincinnati, Ohio, is 
equipping all its lathes, on special order, with the 
type of revolving-turret tool post shown. This tool post 
differs from others in common use in the fact that no 
extra lever is used to work the indexing latch. Turning 
the top locking-lever backward not only loosens the turret, 
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Turret TooLrost 


but also operates a cam which pushes the latch out of the 
notch in the index disk and allows the turret to be re- 
volved. A slight forward movement of the. lever then 
allows the latch to drop into the next notch, and further 
movement of the lever solidly locks the turret, ready for 
the cut. A rocker and two setscrews for each of the 
four tools carried, allows of considerable adjustment in 
bringing the cutting points to the proper height. 
% 
Milling Attachments for a 
Lathe 


The illustrations show a milling attachment made by 
the Cincinnati Pulley Machinery Co., Cincinnati, Ohio. 
This is made to attach to any lathe and is especially valu- 
able in a jobbing or repair shop, as it will do the various 
classes of work possible on a regular miller. 
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Fig. 1 shows it applied to work held in a lathe chuck ; 
Fig. 2 shows how it is used to mill a shaft held between 
centers, and Fig. 3 shows it used to notch a clutch disk. 
This last illustration also shows the splines, keyways, 
gears and other parts milled out with it. 

The universal range of the mechanism will at once be 
grasped from the views, without further explanation. It 
is regularly furnished with a 1%4-hp. motor, which, with 
a gear ratio of 72 to 1, gives ample power for all ordi- 
nary work. The motor is readily connected with any 
lamp socket, and can be furnished for any standard volt- 
age, alternating-current or direct-current. The spindle 
is made of high-carbon steel and runs in bronze bear- 
The wormwheel is of bronze and the worm of steel, 
hardened and greund. Both of these run in an oil bath, 
so arranged as to prevent all leakage. The worm and 
wormwheel are equipped with annular ball bearings. A 
tapered thimble is furnished to fit over the end of the 
spindle for Woodruff keyway cutters, and for cutting 
gears an indexing mechanism is furnished extra. The 
motor speed is 1700 r.p.m.; spindle speed, 24 r.p.m.; 
diameter of round column, 314 in.; diameter of spindle, 
1,4; in.; size of hole in cutters, 1 in.; shipping weight 
complete, about 120 Ib. 


ings. 


w 
Signaling System 

The illustration shows the controlling end of a device 
for summoning men, ringing fire alarms, blowing whis- 
tles, starting and stopping work. 

It is an automatic electric signaling device, that is in- 
dependent of any intercommunicating telephone system. 
The calling device is placed adjacent to the private branch 
exchange board or center of the local telephone system. 
It can control any number of electric bells, buzzers, whis- 
tles, flashing lamps, and provides a simple code for each 
official whose attention is desired. A special fire-alarm 
attachment is also provided by which instant alarm is 
given to all departments of the establishment. This is 
now used also for calling the fire drills that are now 
legally required in many parts of the country. 

The equipment can be supplied with battery current 
or with direct current or alternating current from any 
line circuits up to 110 volts. This current is not used 
for operating the calling instrument itself, but only for 
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operating the bells and buzzers; the current is governed, 
however, by a selector and mechanical relay in the in- 
strument. The mechanism of the central instrument is 
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SHop-SIGNAL SYSTEM 


operated by a powerful spring motor, always kept up to 
a certain tension. 

In calling a person, it is only necessary to move the 
indicating pointer opposite his number. 

This device is manufactured by the Multi-Signal Co., 
Boston, Mass. 


Square Hole Milling Attach- 
ment 
The illustration shows an attachment recently placed 
on the market by the American Angular Drill Corp., 160 











HoLgEs 


ATTACHMENT FOR ‘MILLING SQUARE 
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Broadway, New York, N. Y. The attachment is made 
with faceplates A to suit different types of standard mill- 
ers. A set of two chuck jaws B made with square open- 
ings fit into the attachment. 
the size of the square corresponds to the size of the 


The jaws are set up until 


milling cutter being used. 

The size of the square opening is controlled with a 
left- and right-hand screw operated by the hand wrench 
C. 

The milling cutter PD, which is of triangular shape, 
is held in a collet made so that it can oscillate freely in 
an axial direction. As the milling cutter is driven by 
the machine, the corners on its shank follow the size of 
the square in the chuck jaws and a square hole of the 
same contour is machined. The small slotted bracket 
is used to hold a pointer which is made with a right- 
angle bend to reach down to the center of the surface in 
which it is desired to mill the square, thus furnishing a 
means for setting the part in the correct position. 

The fixture faceplate is made with slots as shown, which 
allow the sliding around of the attachment. This permits 
the milling of the square in the piece being machined 
to any desired relative The piece F 
some samples of the cutting performed on the machine, 
the cutters will machine the bottom of the hole a flat sur- 
face as shown by the two outer holes. 

The cutters are made in standard sizes from 14 to 2 
in., advancing by increments of ;'y in. 

Special cutters can, of course, be made 


location. shows 


for any other 


intermediate size of square. 


eas 
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Sensitive Drilling Attachment 


The illustration shows a sensitive drilling attachment 
manufactured by the Lake Erie Machine Co., 
Ohio. 

The attachment is provided with a spindle driven by a 


Sandusky, 
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DRILLING 
ATTACHMENT 


SENSITIVE 


small grooved pulley and provided with lever feed; it 
clamps to the quill of the drilling machine, upon which 
it is to be used. 
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A large grooved pulley provided with a taper shank 
is mounted in the spindle. This pulley drives the sensi- 
tive spindle by means of a round belt. 


% 
A Sensitive Drilling Machine 


The Berghausen Machine Co., Cincinnati, Ohio, has 
recently developed the sensitive, single-spindle drilling 
machine shown. A fea- 
ture of this machine is 





the speed box, fitted 
with a series of steel 
sliding gears running 
in oil, giving nine 


changes of speed vary- 
ing from 225 to 1850 
r.p.m. <A_ belt-tighten- 
ing device just below 
the speed box gives any 
desirable tension to the 
belt, varying the sensi- 
to suit any 
drill from 14 to %4 in. 
diameter. All bearings 
and loose pulleys are 
fitted with 
bronze bushings, which 
may be replaced with- 


tiveness 





phosphor- 


out losing alignment. 
The machine can be 


furnished for either 
belt or motor drive, and 
also with a 
grooved table, tank and 
pump for the use of lu- 
The principal 
rT . p 
l'ra- 


special 


bricant. 














dimensions are: 


verse of spindle, 61% SENSITIVE DRILLING 
In. vertical adjust- MACHINE 
ment of head, 12 in.; 


vertical adjustment of lower table bracket, 21 in.; great- 
est distance from spindle to upper table, 13 in.; to lower 
table, 41 in.; spindle belt, 134 in.; drive belt, 1% in.; 
square table, 12x1314 in.; round table, 10 in.; spindle 
bored for No. 2 Morse taper, and net weight 375 Ib. 
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Improved Transveyor 

The illustration shows a truck recently developed by 
the Cowan Truck Co., Holvoke, Mass. 

This truck will lift any load, up to 5000 |b., a maxi- 
in., which provides ample clearance 
when used inclined of the 
load is performed automatically by means of an hydraulic 
On smooth floors 


mum height of 3 


on runways. ‘The lowering 
device, which is tripped by a foot lever. 
the lead need not be raised to the maximum. 


—————_—_——_—_ 
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Large Magnetic Chuck 

The magnetic chuck shown is,70 in. outside diameter 
and is claimed to be the largest of its type ever con- 
structed. It is made in annular shape with 11 in. width 
of face and is 5\% in. thick. It weighs complete about 
2500 lb. and is provided with 48 magnetizing coils. 

The magnetic face is finely divided and the chuck has 
a capacity for holding and grinding at one setting 144 
disks or washers 314 in, diameter or 576 disks or washers 
15g in. diameter. 
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LARGE MaGNetic CuuUcK 


This chuck was built recently by O. S. Walker & Co., 
Worcester, Mass., and was designed to be used on a spe- 
cial vertical grinding machine employing two grinding 
wheels, one on either edge of the chuck. The chuck is 
intended to be bolted to a plain T-slotted platen and the 
method of attaching makes it easily removable when the 
machine is required for other work. 


— 
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Graphic Meters 

The illustrations represent a line of graphic meters 
recently developed by the Esterline Co., Indianapolis, 
Ind. 

The meters are furnished in switchboard rear-connected 
ivpe, wall or front-connected type, and portable types. 
The switchboard and portable types are shown in Figs. 1 
and 2, respectively. 
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Fig. 1. 


SWITCHBOARD GRAPHIC METER 
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These instruments are of the direct writing type. The 
pen is in contact with the paper at all times when writ- 
ing. The pen is placed in the end of a tubular pointer, 
which is pivoted and provided with a counter-weight. The 
pressure of the pen on the paper is regulated by this 
counter-weight, which is adjusted so that there is just suf- 
ficient pressure to hold the pen on the paper without 
excessive friction. The ink supply is retained in a sta- 
tionary well provided with a cover to prevent the spilling 
of the ink when the instruments are moved about. The 
tubular pointer is provided with a crook at the back end, 
which dips down into the ink well. The ink, after be- 
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Fic. 2. Porrasie Type or GrRAPHiIc METER 

ing started through the pointer and pen, will continue 
flowing, due to capillary action, as long as the ink supply 
lasts. 

This line of instruments also includes graphic service 
recorders, which may be equipped with 10 pens or less. 
Each pen is controlled by a motor or machine. The con- 
struction is such that a recorder indicates when the ma- 
chine is started and when stopped. A graphic counter is 
also manufactured which indicates on the chart the total 
number of operations performed on the machine for the 
dav. This instrument takes care of 10 or less machines. 
The recorder indicates the rate of production as well 
as total number of parts produced. 


Flexible-Shaft Casing and Oil 
Hose 


The Breeze Carburetor Co., Newark, N. J., has recently 
developed a type of flexible-shaft casing and flexible oil 
hose or tubing. The former may be cut at any point and 
When released from a bend the casing 
ry . . 
The outside wire 


will not unravel. 
flies back to a normal straight form. 
coiling is made in brass, white metal or steel. 
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The flexible oil hose or tubing is adapted for carrying 
any kind of cooling compound, acids, air or gas. The fin- 
ish is in either galvanized steel, brass or bronze. 
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Vertical Semi-Automatic Multi- 
ple-Tapping Machine 


The illustration shows a vertical semi-automatic mul- 
tiple-spindle tapping machine, with stationary head and 
movable work table, built by the Langelier Mfg. Co.. 
Providence R, I, 

The operator sets the machine in operation by tripping 
the knee lever located 
conveniently at his left 
or by lowering the op- 
posite end of this lever 
by hand, this operating 
the belt-shipping mech- 
anism, and moving the 
round - leather driving 
belt, which runs up 
from the base counter- 


shaft over to the for- 
ward driving pulley. 
This sets in motion, 


gearing 


upright 


through bevel 
at the rear, an 
shaft, whose main func- 
drive the 
main spindle of the 
multiple-tapping head, 
bevel 


tion is to 


through suitable 
gearing near the top of 
the machine column, 
The tapping spindles 
in this head are alloy 
steel, hardened 
heat treated, and crank 
They are lo ated on fixed centers in a phos- 











VERTICAL SEMI-AUTOMATIC 
and MvuLrTivpLe TAPPER 
driven. 


phor-bronze bearing, designed to be quickly 


removable to permit the insertion of other heads hav- 


spindle 


ing the spindles arranged according to other layouts 
within a 5-in. circle. Each spindle is provided with ua 
compensating arrangement, which permits each tap to 
follow its own lead independently. 

The upright shaft which drives the multiple head also 
drives through spiral gearing a short horizontal shaft 
at the right of the machine, on the front end of which 
worm In thread, 
vertical 


is mounted a steel mesh with a worm 
eut around a finished hub the 
table. This hub has a cam path over which rides a cam 
roller, trunnioned to the stubpost of the working table, 
the horizontal 


under working 


when the hub is rotated by the worm on 
shaft. 

The work table is progressively raised by this cam and 
roller at the same ratio that the taps enter the work un- 
til the taps have reached the depth wanted, when an au 
tomatic trip operates, instantaneously reversing the taps 
and lowering the table almost twice as fast as during th 
tapping advance. 

When the table reaches its lowest or loading and w 
loading position, the trip again shifts the round driving 
belt to the loose pulley, when the machine stops. 
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Combination Drilling and 
Balancing Machine 


A combination machine shown was designed to elim- 
inate the time consumed in transferring work to be bal- 
anced from the balancing ways to the drilling machine. 

The design'and construction will be apparent from the 
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BALANCING AND DRILLING MACHINE 


illustration. The work to be balanced remains on the 
standards until in balance. The rotating disks are hard- 
ened and ground and the pivots run in ball bearings. This 
machine is a recent product of the Rockford Milling Ma- 
chine Co., Rockford, Il. 
Pneumatic-Type Recording 
Tachometer 
The recording tachometer shown is adapted for meas- 


uring and recording the revolutions of shafting, rotating 
parts of machinery, engines and other equipment. It 
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PnreumMatic-Type Recording TACHOMETER 
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represents the latest addition to the line made by the 
Bristol Co., Waterbury, Conn. 

A special feature of it is the flexible connecting tube, 
the use of which permits the application of such an in- 
strument in cases where it might not be convenient te 
have a self-contained tachometer located near the re- 
volving shaft. 

The pneumatic principle of operation depends on the 
centrifugal action of air in a revolving tube which is con- 
nected with the recorder through a special oil seal and 
flexible connection. 


- 


oO 
A Tapping Chuck 
The illustrations show a tapping clruck recently pro- 
duced by the Cincinnati-Bickford Tool Co., Cincinnati, 
Ohio. It was designed to be used in an upright, hori- 
zontal or radial drilling machine not provided with tap 


leading mechanism. With this device, the danger of 


stripping the threads or reaming out the hole while try- 
ing to start the tap is eliminated. 


= 
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Taprina CHyuck 


The chuck consists of a driving spindle and a floating 
outer sleeve, having interposed between them two rect- 
angular ball-bearings which drive the outer sleeve to 
which the tap holder and tap are attached. This ar- 
rangement allows the tap to freely feed into the work, 
thereby making a tap leading mechanism on the machine 
unnecessary. ‘The two lugs on the upper end of the 
chuck fit grooves in the end of the spindle for driving 
purposes, the taper shank not being used as a driver. 
This taper shank may be easily driven out and replaced 
with another of a different size when desired. 

The tap holder is bored to receive the tap shank 
which is driven by its squared end. By loosening two 
headless setscrews, the tap and tap holder may be re- 
moved and another size substituted. In operation in a 
vertical machine, the machine spindle is brought down 
until the tap enters the hole, when with a slight down- 
ward pressure, the tap begins to cut and feeds itself in- 
to the work. ‘The machine-spindle is used only for driv- 
ing the tap rotatively, as the use of the special ball bear- 
ings in the device eliminates friction to such an extent, 
that the tap feeds in freely. When the spindle is re- 
versed, the tap easily releases itself. A dog-point set- 
screw in the sleeve projects ‘into a slot in the driving 
spindle, limiting its travel. By removing this screw, the 
chuck is quickly taken apart, should occasion require. 
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NEW PUBLICATIONS 











QUESTIONS AND ANSWERS RELATING TO MODERN AU- 
TOMOBILE DESIGN, CONSTRUCTION, DRIVING AND 
REPAIR. By Victor W. Page. Six hundred and seven 
ages, 5x7% in. Price, $1.50. Norman W. Henley Pub- 
ishing Co., New York. 

This book has been prepared on the catechism plan, the 
information evidently being drawn from many sources, both 
line cuts and halftones are used profusely to illustrate the 
different points. It is divided into 36 lessons or sections, each 
dealing with different phases of automobile construction and 
use. Many illustrations of leading American automobiles 
show in more or less tetail, such subjects as carburetors, ig- 
nition systems, tires and other points. 

Any automobile user, especially those who are not me- 
chanics, will find information that is well worth the price 
asked. 





PERSONALS 











Elliott H. Whitlock, for a number of years factory man- 
ager of the National Carbon Co., Cleveland, Ohio, has estab- 
lished an office in that city to carry on a consulting practice 

Harold Smith, for several years secretary and purchasing 
agent of the Racine Manufacturing Co., Racine, Wis., has 
resigned to become associated with the B. G. & M. Manu- 
facturing Co., Chicago, IIL, in the capacity of vice-president. 


cy 


The Taylor System at Work 


In order to give better attention to such visitors as desire 
to observe and make inquiry concerning the operation of the 
Taylor system of management in vogue in its plant, the 
Link-Belt Co., Nicetown, Philadelphia, Penn., has arranged to 
make Tuesday afternoons of each week especially available 
for that purpose. 

Bi 
Technical League of America 

An arrangement has been recently effected whereby the 
Technical League of Engineers and the American Society of 
Engineer Draftsmen have been merged into one organization 
to be known as the Technical League of America. 

The official announcemert of the consolidation 


the two following opinions: 


(1) <An organization separate from those of a scientific 
character is essential to develop the standing of the engi- 
neer as a social unit. 

(2) There is no “adjectival” distinction between cngineers 
when their interests in society are to be protected or al- 
vanced. At such a time architectural, civil, electrical, me- 
chanical and mining men stand as a unit. 


The headquarters of the new leagve are located at 74 
Cortlandt St., New York, N. Y. 
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Worcester Conventions 


As already announced the semi-annual and annual con- 
ventions of the National Metal Trades Association and the 
National Machine Tool Builders’ Association are to be held in 
Worcester, Mass., on Apr. 21-22 and 23-24, respectively. 

In addition to the customary committee reports the pro- 
gram of the Machine Tool Builders’ meeting includes the 
following special papers: 

“What Features of Electric Motors Can Be Standardized 
for Machine Tools?’ by Charles Fair, of the General Elec- 
tric Co. 

“How Can We Induce Ourselves and Our Men to Earn 
pare Seema e by J. C. Spence, superintendent, Norton Grind- 
ne ..catety as Applied to the Use of Grinding Wheels,” by 
R. G. Williams, safety engineer, Norton Co. 

The principal committee reports to be made to the Metal 
Trades meeting include those on Industrial Training by 
Fred A. Geier, and Prevention of Industrial Accidents by 
W. H. Van Dervoort. A discussion of the latter report is to 
be led by W. H. Doolittle, the association's safety inspector, 
and M. W. Alexander of the General Electric Co. The general 
subject of efficiency is to be discussed by Geo. D. Babcock, 
of the H. H. Franklin Manufacturing Co. Prof. Dexter Kim- 
ball will also present a paper on “Basic Principles of In- 
dustrial Education.” 

It is expected that the consecutive meetings will bring 
out a large attendance. 


contains 


Current Prices of Shop Ma- 
terials and Supplies 











Not for some years has the steel market been so dull as 
during the past week or two. The business in structural 
shapes amounted to less than 3000 tons, while the pig iron 
situation is as dull as last week. The Great Northern Ry. 
has placed an order for 2000 freight cars and the Southern 
Pacific is in the market for over 5000 cars. Altogether orders 
for about 5000 cars have been placed during the week, as 
well as for 50 locomotives. 

Tin seems firmer than last week. Copper continues quiet, 
with fair prospects ahead, the statistics indicating a decrease 
of nearly 14,000,000 Ib. of the world’s stocss curing March. 

Pig iron was quoted at the following prices at the places 
and times indicated: 


April 11, March 14, April 12, 
1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.75 $11.00 $13.00 
No. 2X Northern Foundry, New York. 14.75 14.75 17.25 
No. 2 Northern Foundry, Chicago 14.25 14.25 7.25 
Bessemer, Pittsburgh... 14.90 15.15 18.15 
Basic, Pittsburgh. . ; 13.90 13.90 17.00 
STEEL SHEETS FROM JOBBERS' WAREHOUSE, NEW YORK 
- Cents per pound——_——_. 
No. 28 Black.. 2.70 2.70 | 3.10 
No. 26 Black. . 2.60 2.60 3.00 
Nos. 22 and 24 Black. 2.55 2.55 2 95 
Nos. 18 and 20 Black.. 2.50 2.50 | 2.90 
No. 16 Black.. 2.45 2.45 2.85 
No. 14 Black. . 2.35 2.35 2.75 
No. 12 Black. . . 2.30 2.30 2.70 
No. 28 Galvanized. 3.70 3.70 4.20 
No. 26 Galvanized. 3.40 3.40 3.00 
No. 24 Galvanized 3.25 3.25 | 3.75 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


~~ —————Cents per pound—HWH—. 
Steel angles base... . 1.90 1.95 | 2.25 
Steel T’s base....... : i 2.05 2.10 2 30 
Machinery steel (bessemer).. . 1.83 1.90 2.05 


MISCELLANEOUS METAI4; FROM JOBBERS' WAREHOUSE, 
NEW YORK 


———__———Cents per pound——_—————- 
Copper, electrolytic. .. : 14.75 14.37} 15.12) 
 anbenge Fabs .scs 37.00 | 37 80 47.25 
Lead petese oe ; 3.80 4.00 4.35 
GB ..s svc 0sses 5.35 5.35 6.20 
Copper sheets, base . 19.75 | 21.00 24.00 
Copper wire (carload lots) 15.50 15.50 19.00 
Brass rods, base... 14.00 | 14.25 18 25 
Brass pipe, base... .. 19.00 19.00 22.00 
Brass sheets. . . : 14.50 | 14.50 18.25 
Solder } and }.. Re 25.40 25.00 29.00 


COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats, sells at 55% off the price lists which gives the fol- 
lowing net prices: Rounds, % @%%-in., 4.5c.; # @jj-in., 3.83c.; 
% @%%-in., 3.15c.; % @ij-in., 2.70c. Squares, 4 @y-in., 5.4c.; 
vee * lin., 5.4c.; 3.60. Hexagons, 4% @jj-in., 4.5c.; %@¥%-in., 


3.6c. 

COLD-DRAWN STEEL SHAFTING—From store, in New 
York, sells at 52 to 55% discount off the list. At the 55% 
rate the net prices per foot are \%-in., 4.1c.; l-in., 6.6¢.; 1\%- 
in., 10.4c.; 1%-in., 13c.; 1%-in., 13.5c.; 1%-in., 15.8¢c.; 1%-in., 
18.4c.; 1%-in., 21c.; 2-in., 24c. 

ZINC SHEETS, in quantities less 
York, cost 8.25c. per Ib. 

COK E—Immediate shipments of furnace coke sell at $1.85 
@1.90. Deliveries later in the season bring $2.10 Standard 
72-hr. foundry coke is quoted at 2.75 


than cask lots, New 


2.50 @ 2.75. 

OLD METALS bring the following prices: Heavy copper, 
12.75c.; light copper, llc.; heavy machine composition, 10.25c.; 
light brass, 7c.; brass chips, 9c.; brass turnings, 7.50c. 

FUEL OTL remains unchanged, 4c., in bulk, f.o.b. at Bay- 
onne, N. J. or Philadelphia, Penn. 

LARD OIL sells at the following prices per gal. in bbl. 
lots: Prime, 9$4c.; Extra No. 1—59c., No. 1—55ic., No. 2—53c. 

STANDARD PIPE remains the same as last week. The 
following discounts are allowed from store, New York: 


Black Galvanized 
to 2-in. eee 78 % 69 % 
} to 6-in. vee 77% 68% 
7 to 12-in aut 74% 63 % 


At these discounts the net prices in cents per foot are: 


Black Galvanized Black Galvanized 
- - 2.55 3.58 7 eae 13.40 18.80 
VS 3.57 5.27 3-in. 17.80 24.50 
| ae 5.06 7.13 rr 25.10 35.00 
1}-in.... 6.05 8.52 5-in.. 34.10 47.50 
iaienens 8.14 11.47 ae 44.00 61.80 
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New and Enlarged Shops 





METAL WORKING 


NEW ENGLAND STATES 


On April 2, fire destroyed the garage of Kenneth A. 
Skinner, Stanhope St., Boston, Mass. Loss, $50,000. 

Allen & Anderson, Friendship St., Providence, R. I., re- 
cently organized, will establish a shop for the manufacture 
of machinery and tools for jewelers. io 

H. S. Potter, Providence, R. 1, is building a garage, 55x65 
ft., on Broad and Spring Sts. 

A. Shanior, Shippan Point, Stamford, Conn., is building a 
two-story addition 26x50 ft. to his garage. Henry Marain is 
arch. 


MIDDLE ATLANTIC STATES 


The Du Bois Machine Shop, 118 Hudson Ave., Albany, N. Y., 
specialist in the manufacture of automobile launch and sta- 
tionary engines, announces that it is spending $3000 in en- 
larging its facilities. 

The Uncas Mfg. Co., 1805 First Ave., New York (Borough 
of Manhattan), . Y., manufacturer of machinery, has pur- 
chased a site, 60x200 ft., in Long Island City, N. Y., on which 
it will build a two-story shop. 

The Otis Elevator Co., Harrison, N. J., has begun build- 
ing a two-story factory, 40x125 ft., on Somerset St. 

The Communipaw Steel Co., foot of Jersey Ave., Jersey 
City, N. J., will build a two-story addition to its plant on 
Varick St. 

The O'Rourke Engineering & Construction Co., Jersey City, 
N. J., will build a blacksmith shop on Sohley St. & Princeton 
Ave. 

The Erie Railroad Co., Jersey City, N. J., will build a 
one-story car shop auxiliary at its plant on the County 
Road near Pen Horn Creek. 

The John A. Roebling Son’s Co., Trenton, N. J., wire rope 
manufacturer, will build a two-story addition to its plant on 
South Clinton Ave. 

The American Car & Foundry Co., Berwick, Penn., has an- 
nounced that it will build an addition to its plant, 90x110 
ft., costing $60,000. 

The American Bronze Co., Berwyn, Penn., will build an 
addition to its plant which will increase the capacity of the 
foundry 40% and of the finishing department 75%. 

Fire recently damaged the foundry of E. N. Cooper, 
Harrisburg, Penn. Loss, $2000. 

The Fidelity Electric Co., Lancaster, Penn., will build a 
repair shop between Arch and Water Sts. 

The Iron City Foundry Co., Lebanon, Penn., whose shop 
was destroyed by fire, Feb. 13, ata loss of $15,000, has awarded 
a contract for rebuilding. Noted Feb. 26. 

On April 1, fire damaged the shop of the Thomas P. Skelly 
Bolt Co., Carlton and 24th Sts., Philadelphia, Penn. Loss, 
$5000. 

White Bros., Hedley & Carbon Sts., Philadelphia, Penn., 
will build a one-story foundry, 80x132 ft., to cost $3500. 

The Philadelphia & Reading R.R., Philadelphia, Penn., will 
build a roundhouse, 131x199 ft., at 20th ant Hamilton Sts., 
Philadelphia. The cost will be $10,000. 

The American Road Machine Co., Kennett Sq., Philadel- 
phia, Penn., will build a one-story shop, 100x153 ft. 


The Pennsylvania Steel Co., as noted last week, will make 
extensive additions to its plant in Steelton, Penn. Further 
details officially announced indicate that there will be a 
total expenditure of between $2,000,000 and $3,000,000. Three 
new mills are included in the plans—a 40-in. blooming mill, 
a 32-in. rolling mill and a new rail mill. These three mills 
will be in a building more than 1000 feet long, which will be 
the largest of the plant. All will be completed before the 
end of the year. 





SOUTHERN STATES 


O. A. Heffner, Grafton, W. Va., is interested in the erec- 
tion of a $100,000 foundry in Grafton. A site has already 
been purchased. 

The Diamond King Plow Co. will construct a factory at 
Cordele, Ga., for the manufacture of plows and other farm 
implements. E. B. James is interested. 

The Tampa Foundry & Machine Co., Tampa, Fla., will 
pare om addition to its plant on Water St., to cost about 

On Apr. 4 fire destroyed the plant of the Stockhar 

) or. 4 | estro} F § am Pipe & 
Fitting Co., East Birmingham, Ala. at a loss of $125,000. ‘ 

The Morrison Frogless Switch Co.. Birmingham, Ala., will 
construct a factory at Tuscaloosa, for the manufacture of 


frogs, switches, etc. Bids will soon be asked for the con- 
struction and for equipment. 


MIDDLE WEST 


W. C. Keenan Akron, Ohio, has purchased s lot groad- 
way, on which he will build a earage oe a ae 
The Cleveland Cycle Car Co., Luther Ave. and East 59th 


St., Cleveland, Ohio, recently incor orated f 200,000 
to build a shop. , . @ for $200,008, plans 


The Willard Storage Battery Co., Hamilton and Marquette 
Sts., Cleveland, Ohio, has leased property at 3863 Hamilton 
Ave., where it will establish a branch factory. 

M. Ablisky, 2754 East 55th St., Cleveland, Ohio, will build 
a machine shop costing about $5000. 

The Bailey Realty Co., 1850 East 113th St., Cleveland, Ohio, 
has taken out a permit to build a garage, to cost $48,000. 

H. J. Latimer, 5700 Euclid Ave., Cleveland, Ohio, is prepar- 
ing plans for a garage, 75x360 to cost over $100,000. 

The Perfection Spring Co., Central Ave. and East 65th St., 
Cleveland, Ohio, is in the market for spring making ma- 
chinery. , 

The Boss Washing Machine Co., Norwood, Cincinnati, Ohio, 
is rebuilding its factory. Frank Hill Smith is arch. 

Press reports state that the Hartman Coliseum, Third and 
Rich Sts., Columbus, Ohio, will be converted into a municipal 
garage. 

The Murnan Taxicab Co., Columbus, Ohio, has recently pur- 
chased a building at Broad and Mitchell Sts., which it will 
remodel into a garage. M. P. Murnan is mgr. 

The Doty Mfg. Co., Callahan Power Bldg., Dayton, Ohio, 
manufacturer of vacuum sweepers, is reported to be planning 
a new shop, to cost $100,000. 

The Ohio Road Machinery Co., Oberlin, Ohio, will build an 
addition to its plant, costing $5000. 

The Oglesby Stove & Furnace Co., Frankfort, Ind., re- 
cently incorporated, will build a new foundry. 

It is reported that the Cleveland, Cincinnati, Chicago & St. 
Louis Ry. (Big Four) will build a roundhouse and repair 
shops at Jeffersonville, Ind. 

The Great Western Mfg. Co., La Porte, Ind., will build a 
drop forge plant. E. J. Lonn is pres. 

James Shaull, Charlotte, Mich., who has qpat secured a pat- 
ent on a self-starting device for automobiles, will establish 
a shop for its manufacture. 

Dodge Bros., Detroit, Mich., are building a four-story, 
reinforced concrete pattern shop. 

The Ford Motor Co., Detroit. Mich., is building a gas en- 
gine power plant, adjoining its Detroit plant. 

G. T. Pushman, 20 South Wabash Ave., Chicago, IIL, will 
build a garage at a cost of $15,000. C. A. Eckstrom is arch. 

The Excelsior Tool & Machine Co., Jefferson Ave., East St. 
Louis, Ill, writes “we are now receiving bids for an addi- 
tion to our plant, which will double our present capacity. 
Additional machinery will be installed, involving an expense 
of $10,000." T. F. Philipps is pres. and mer. 

The Willis Mfg. Co., Galesburg, IIL, engaged in the man- 
ufacture of metal windows, skylights and architectural metal 
work, will build a two-story addition to its factory, 50x200 ft 
The cost will be about $25,000. 

The Bates Machine Co., Joliet, Ill, engaged in the man- 
ufacture of oil tractor engines, plans an addition to its shop. 

J. M. Fleming, Peoria, IIL, will build an addition to his 
machine shop at Main and Water Sts. 

Spengler Bros., Rockford, IIL, machinists and manufactur- 
ers of specialties, will build a new shop on Kishwankee St., 
and Harrison Ave. Charles Springer is head of the firm. 

The Auto Accessories Mfg. Co., Streator, Ill, is building 
an addition to its plant. 

William Koebler, ‘Athens, Wis., has purchased a site at 
Marshfield, Wis., where he will build a garage and machine 
shop, 40x100 ft. 

The Phoenix Mfg. Co., Eau Claire, Wis., will build a shop 
for the manufacture of tractors and gas-electric engines. 

The Koehring Machine Co., Milwaukee, Wis., will build a 
new shop at 3lst St. and Concordia Ave., to cost $10,000. 

Peter Paulsen, Neillsville, Wis., will build a two-story gar- 
age and machine shop, 42x80 ft. 

The Argo Motor Co., Inc., Racine, Wis., will establish a 
new plant in which to build the Argocar. There will be 125,000 
on et. of floor space and about $35,000 will be spent in ma- 
chinery. 

T. H. Field, Rice Lake, Wis., agent for the Ford and 
Overland cars, has leased the roller skating rink on Eau 
Claire St., and will remodel it into a garage. It is expected 
to be ready for occupancy about May 1 

Fremont Fletcher, Stevens Point, Wis., will build a ma- 
chine shop. 

The Two Rivers Plating Wks., Two Rivers, Wis., will 
build an addition to its plant. 


WEST OF THE MISSISSIPPI 

John Eckert, Waverly, Towa, has purchased a site on West 
Water St. and will build a garage and renair shop. 

The Crown Tron Works, Minneapolis, Minn., has taken outa 
permit for a two-story brick office and nattern shop at 1229 
Tyler St. to cost about $14,000. Noted Mar. 12. 

The Keinzle & Merick Mfg. Co., 1214 Third St., Minneapolis, 
Minn., manufacturers of iron and brass goods, will build a 
factory. 

The Edwards Auto Co., Plainview, Minn., is building an 
addition to its garage. 

Frank Pope, Windom, Minn., will receive bids for the con- 
struction of a garage and repair shop. 
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Special Valves for CatsKill Aqueduct 


By Frep 


SY NOPSIS—The control of the large volume of water 


which must be handled in supplying a large city, involves 
many problems. This article describes the new type of 
riser valve designed for automatically shutting off the 
water supply without shock, in case of accident in the 
distribution system resulting in a flow of water much 
above the maximum service quantity. The valve 
permits of being closed at will. These valves are con- 
structed almost entirely of manganese bronze, some of the 
castings weighing several tons each. 
volved many interesting problems, standard machines 
were used in all cases and but few fixtures were built. 


also 


The machining in- 


8 


One of the problems to be solved by the engineers of 
the new Catskill Aqueduct was the control of the water 
from the tunnel under the city to the subsurface mains. 
This led to the designing of what are known as the 








PEDESTAL 


Fie. 1. A 48-IN. VALVE WITH STEEL 
riser valves, from their location in the uptakes from the 
in., 


Ne 
i2 


tunnel to the mains: these are of two sizes, 48 and 
respectively. There are twenty-five 48-in. valves and six 
of the larger size. 
below the riser valve which provides a seat and base. The 


On five valves steel linings are carried 


others are fitted with a concrete base. 

Before going into the details of the operation of the 
valve, which has many unique features, it is interesting 
to note the"@re used in the selection of the material, al- 
ways bearing in mind that repairs are bound to be diffi- 
cult and costly, although ample provision has been made 
for them. Every working part of the valve is of mangan- 
ese bronze. 


H., CoLvIn 


The minimum physical properties of the bronze are 
specified as follows: 

Castings: Ultimate tensile strength, 65,000 Ib. 
sq.in.; yield point, 32,000 Ib. 


per 
per sq.in.; elongation, 25 
per cent. 

Rolled or forged material one inch or less in thick- 
ness: Ultimate strength, 72,000 lb. per sq.in.; yield 
point, 36,000 lb. per sq.in.; elongation, 28 per cent. 

Rolled or forged material above one inch thick: U1- 
timate strength, 70,000 lb. per sq.in.; yield point, 35,000 
lb. per sq.in.; elongation, 28 per cent. 

While the specifications were rigidly drawn, the qual- 
ity is working out satisfactorily. A standard unit weight 
of material specified is shown in the accompanying table: 


Tue OPERATION OF THE VALVES 


The valves are designed to close automatically should 





Operating 
Lever... 






Y 
Section af , 
YV } 
Y ave/ 
mo 
_) 
NS 
“Cylinder 
i” I Casing 
5% : 
@>= 
I 
Section 
Z-Z Ci linder 
Head 
Concrete ..... 
Lining 
Fig. 2. SECTION OF THE VALVE 
any | n the mains at any point beyond the 
valve. It can scaGuly be seen that the ordinary type of 


to the damage to 


equipment which might result from sudden closure 


valve is out of the question, owing 


The water passages in the valves have been carefully 


Material Weight in Lb. per Sq.In 


Manganese bronze . : . ; 0.302 
Bronze tubing and rivets......... 0.307 
Pe Bell. ae ethene od ee ee - 0.283 
nh: Seuss cadence reeks er cesnsake 0.26 


laid out to minimize hydraulic losses. The method by 
which the valves close is automatic, but can be controlled 
from the surface when desired. 

One of the 48-in. riser valves with steel pedestal is 


shown in Fig. 1. This valve was placed in the city tun- 
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nel, shaft No. 18, which is situated at Broadway and 
25th St., New York City. The illustration shows the 
valve in the headframe at the top of the shaft prepara- 
tory to lowering down into position. 

A sectional view of the valve is shown in Fig. 2, with 
the principal parts named so that it will be easy to fol- 
low the description and note the way in which the con- 
trol pipes are secured. 

With the valve in its normal position, which is vertical, 
as shown, the water passes up around the central portion, 
which consists of the tail-rod cover, cylinder head, cyl- 
inder casing and piston cover, these being supported by 
the tripod below and the spider above, which allow prac- 
tically free passage of water past them. The pedestal is 


lined with concrete to the shape shown with the exception 
of the five valves previously noted. 
There are three 1-in. holes through the cylinder casing 
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slowly during the latter portion, thus avoiding any shock 
to the valve and tunnel. 

It will be noted that the piston and piston rod remain 
stationary, being held in position by the spider, while the 
whole cylinder moves upward around it. The upper part 
of the piston cover has three slots, which slide over the 
three arms of the spider, as can be seen in the section 
XX, the shape of the section being shown at YY. The 
fluting of the tail rod as shown in the section ZZ al- 
lows the water to pass easily in and out-of the tail-rod 
cover and will permit the rod to enter its guide should 
the latter be partially filled with sediment. 

When it is desired to close the valve by hand for any 
reason, it is only necessary to allow water to escape 
through the outlet pipe and reduce the pressure in the 
cylinder. The method in which this is accomplished is 
by pulling a rod which works the operating mechanism. 











Fic. 3. Borina Piston Cover 

as at A, which admit water around the cylinder. The 
piston cover is hollow and has three 1-in. breather holes 
as JD), admitting water piston as the valve 


closes. 


above the 


AUTOMATIC CLOSING 


In its normal condition, we have the water pressures 
approximately balanced and the valve remaining 
by its own weight. If, however, an abnormally high flow 
occurs in the main above, the operating mechanism opens 
a pipe with the interior of the cylinder to 
the atmosphere. The diiierence in pressure on the two 
sides will then cause the valve to close. 

The water in the cylinder is slowly :orcea out through 
the hole C into the center of the piston rod, and up 
through the passage / to an outlet overhead. The time 
of closing depends on the rapidity with which the water 
in the cylinder can flow through the release outlet, so 
that the comes gently to its seat at G, avoiding 
the destructive shocks which might otherwise be occa- 
sioned. As the valve nears its seated the 
in the cylinder rises much above that of the out- 
it is necessary to then throttle the discharge to 
the atmosphere. This is arranged so that it is automatic. 

During the first part of the stroke the 
rapidly but is so throttled down that it will 


open 


connected 


valve 


position 
pressure 
side water: 
valve closes 


close very 





Fic. 4. TURNING THE Piston COVER 
This will result in it going through the same cycle of 


operations as the automatic mechanism. 


DirFICULT MACHINE WorK 


The valves were built by the Exeter Machine Co., 
Pittston, Penn., the castings being made in their own 


foundry and the machining work performed there was 
handled with their regular equipment. 

These valves contain a number of pieces which are 
peculiarly difficult to handle, as can be seen from the 
view of the piston cover for a 72-in. valve, shown in 
Fig. 3. This is being bored to receive the piston rod 
which works through the hole in the center. This is done 
on a floor boring machine, while the work is supported 
by stay-rods in the manner shown. Not enough pieces 
were to be made to warrant a special fixture, so that each 
had to be lined up, the adjustable struts made this com- 
paratively easy. 

After the piston cover has been bored, a centering piece 
is fitted in the end, as can be seen in Fig. 4, for the 
support at the tailstock end. A similar#eénter is fitted 
in the other end and the piece driven by a lathe dog of 
the two-part type as can be seen. The large diameter 
is 591% in. for the 72-in. valve, the piece weighing 3300 
lb.; this gives some idea of the machining problems in- 
volved; its weight for the 48-in. valve ig 989 lb. 
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Fig. 5. PLANING THE JAWS FOR OPERATING LEVER 


The spider is a large casting which goes at the top of 
the valve, as can be seen from the sectional illustration, 
the upper end carrying jaws which support the operat- 
ing lever. Fig. 5 shows how these jaws were planed out 
to receive this lever while the spider itself was supported 
in the fixture. When we realize that the largest diameter 
of the spider is 71 in. and the weight of the casting 9300 
lb. for the 72-in. valves and 2685 lb. for the 48-in. valves, 
the job becomes more interesting than before. 

A view of the spider-piston cover and operating lever 
partially assembled is shown in Fig. 6, the lever not be- 
ing coupled in position. It will be noted that the lower 
portion has an interrupted ring, or a ring with a portion 
cut out, to form a bayonet joint when in position, these 
sections taking the thrust and yet allowing the piece to 
be taken apart when necessary. Several methods of cut- 
ting out these sections were tried, the most satisfactory 
being by using a planer. 

In Fig. 7 is shown the boring of the cylinder head, 
the method being similar to that used for the piston 


cover. 








Fic. 7. Boring THE CYLINDER Heap 


Fia. 6. 





ASSEMBLING Sprper, Lever AND Piston Cover 


An idea of the size of riser, which it was found advis- 
able to leave on these castings, can be obtained from Fig. 
8, where the cylinder casting is having the riser cut off 
before machining it to size. The risers and gates 
amounted to about 25 per cent. of the metal poured. 

MACHINING THE LARGE CYLTNDER 

The method of boring and facing the large cylinder 
casting is shown in Fig. 9. This is 45 in. in internal di- 
ameter, and the casting weighs 4400 lb. for the 72- and 
1938 lb. for the 48-in. valves. After turning and boring, 
these are ground, putting a grinding head on one of the 
boring bars shown. 


Another interesting boring job is shown in Fig. 10, 
where the cylinder casing is being machined. The dif- 


ficult part of this comes from the comparatively thin 
shell, which varies in thickness from 34 to 7% in., while 
the outside diameter is 68 in. This fits around the out- 
side of the cylinder to afford an easy passageway for the 
water, as can be seen in the sectional view. 

Some idea of the appearance of the cylinder and tail- , 


Fig. 8. Curtine THE Riser orr THE CYLINDER 
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Fic. 9. Bortna Aa 48-IN. CYLINDER 


rod case can be obtained from Fig. 11; to the left is the 
cylinder casing ready to be placed over the top and to be 
fastened at the bottom of the cone, as can be seen in the 
general details. This is the piece which was being bored 
in Fig. 10. 

A cylinder for a 72-in. valve is seen in Fig. 12, after 

. 5 
being ground and prepared for assembly except as to 
5 8 . 

drilling of the bolt holes in the flange. The radial lugs 
are fitted to bear against the cylinder casing and sup- 
port it against the water pressure. The joint between the 





Fig. 11. A FINISHED CYLINDER 
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Fig. 10. Bortine THE CYLINDER CASE 


cylinder and cylinder head is metal to metal, no gas- 
kets being used. 

A lever pocket which must have a water-tight joint 
against the steel shell at the top of the valve, presents 
several problems in machining. The circular flange at 
the upper end is bored on a boring mill, the side flanges 
being afterward planed on a slotter. In Fig. 13, two of 
these pockets are mounted on a revolving table on the 
bed of the floor boring machine, for boring and milling 
on the inside of the pockets. These pieces are also of 








Fie. 12. CYLINDER READY FoR ASSEMBLING 
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Fie. 13. Borne THE Lever Pocket CasTING 
bronze and weigh 3100 lb. each for the 72-in., and 1780 
Ib. for the 48-in. valves. 

Some idea of the size of the operating lever can be ob- 
tained in Fig. 14, where one of them is being drilled 
on a horizontal boring machine of the knee type. These 
levers are also of bronze and weigh 460 lb. for the 72-in. 
valves and 260 lb. for the 48-in. valves. 

The construction of the piston rings is shown in detail 
in Fig. 15; this shows their construction clearly. As will 
be noted there are four rings, each of No, 12 B. & 8. gage, 
manganese bronze formed into the shape shown and 
ground to fit the cylinder. In three of these, the lip 
is turned down so as to expand under the pressure from 
beneath. The upper ring, however, has the lip turned the 
other way to take care of any pressure which might come 
from above, as the pressure in the cylinder may be be- 
low that of the outside water during the first part of the 
closing stroke. 

The contract required that each piston should be in- 
stalled in its cylinder with the cover removed, the two 
being held in position by a yoke. The table shows a re- 
sult and manner of making tests on a 48- and 72-in. 


Fie, 14. Boring Operatine Lever 

valve. During this time the leakage of water past the 
piston rings was not to exceed one gallon per minute. 
The actual test made in the shop, however, showed that 
this allowance for leakage was much larger than encoun- 
tered, as in no case was the leakage over one-tenth this 
amount, which speaks remarkably well for the character 
of the work done. Fig. 16 shows one of the finished valves 
being tested. 

Leakage 


Pressure, lb Actual Calculated 
Duration per Sq.In. Ounces Gal, per Hr. 
10 min. 100 0.75 0.03 
10 min. 200 5.25 0.24 
10 min. 300 9.25 0.42 
10 min. 400 3.50 0.38 
10 min, 500 7.50 0.34 
30 min. 600 26.25 0.39 
PISTON-LEAKAGE TEST FOR 72-IN. VALVE 
Leakage 
Pressure, lb Actual Calculated 
Duration per Sq.In. Ounces Gal. per Hr. 
10 min. 100 57.25 2.58 
10 min. 200 65.75 2.96 
10 min. 300 50.50 2.27 
10 min. 400 43.50 1.96 
10 min. 500 36.25 1.63 
15 min. 600 44.50 1.33 
PISTON-LEAKAGE TEST FOR 48-IN. VALVE 


TABLE GIVING DATA OF PISTON LEAKAGE TESTS FOR 


BOTH SIZES OF VALVE 





Fie. 16. Trestine ‘Piston AND CYLINDER FOR LEAKAGE 


Fie. 17. Frxrure ror Borrne Foot Preces ror Trreop 
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Fig. 17 shows a fixture which was made for a large 
boring mill to hold the footing pieces for the tripod. By 
making the fixture of the proper diameter to represent 










7ze 








Manganese Bro 





- 














No.l2 B&S 
Gage 





AR MACHINIST 


Fig. 15. Section oF Piston 

the pedestal of the valve and bolting the footing pieces 
on the inside as shown, it was easy to bore them to the 
correct radius, and by handling a number of them at 
once, to secure economical production. 


% 


Finishing and Lining up Cycle 
Frames 
By EruHan VIALL 


Few machining operations on cycle frames are of spe- 
cial interest; the one here described may be taken as a 
typical example of the methods used by the Miami Cycle 
& Manufacturing Co., Middletown, Ohio. The splitting 
of the seat-post mast of a bicycle frame, is shown in Fig. 
1. Here the top tube is clamped in formed false jaws, 
and the frame fed to the cutter as shown. This slit 
makes it possible to clamp the seat post by means of a 
small bolt. 

Frames are filed while held in universal vises made for 
the purpose. These are held, each on its own iron stand, 
which may be adjusted so as to bring the frame into any 
position the filer wants. 

















Masts 


Fic. 1. Sprirrine Seat-Post 
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The lining up is done, using the hanger bracket as a 
central point for a bicycle frame and the hinge joint for 
a motorcycle. The type of fixture used is shown in Fig. 
2. The bed is of heavy box construction with legs similar 
to alathe bed. A heavy overarm reaches out over the bed, 
and through the end of this the pin A is thrust down 
through the hanger bracket and into the bed, as shown. 

















FRAME TRUING FIXTURE 


Fig. 2. 


In order to prevent spring of the overarm during the 
prying and twisting process of lining up the frame, a 
brace B is placed between a heavy overhead beam and the 
arm. One end of the bed is finished so as to form the sur- 
face plate C. On this plate are placed the gages by means 
of which the workman can tell how to spring the frame 
in order to line it up properly. One of the gages is shown 
at D and another at #. Much of the bending or spring- 
ing is done by means of wooden blocks and a lever ap- 
plied as shown at F. Sometimes it is necessary to brace 
the frame, as shown at G, to get the right result. Again, 
when there is a bad twist in the head, a bar is thrust 
through it and leverage applied so as to bring it parallel 
to the seat-post mast. As a rule, the frames are not 
badly out of line and only a few minutes are required 
to true them up. 


A contribution to the “Moniteur Industriel” deals with the 
state of trade in 1913 in the various industries in the north 
of France connected with the iron and steel business. It 
cannot be denied that in comparison with 1912, business was 
distinctly poor. The war in the Balkans both reduced the 
demand for the product of the industry and also caused a 
general tightening in the money situation and the metal trade 
only lives on those new projects which constantly surge 
through the brains of men. Bridge building and structural- 
steel work showed little falling off, as work to be done was 
the result of orders previously received, but in the general 
mechanical field a good deal of difficulty was experienced in 
obtaining satisfactory orders. One should here notice the 
fact that Germany, Belgium and the United States are able 
to compete successfully with French products not only in 
England but even in spite of customs duties in France itself. 
Foundry work of all kinds was obtaired In fair quantities 
due chiefily to the fact that the navy and various of the 
railway companies had given some extensive orders. In re- 
gard to this subject suggestions have been made that com- 
panies having concessions in France should not be allowed 
to deal with foreign concerns unless French foundries are 
obviously unable to fulfill the orders. This question is still 
further complicated by the fact that many of the foreign 
concerns are actually supported by French capital. In the 
automobile industry French exports have again increased in 
this year and this steady rise shows that it is vigorous. 


@ 

The Fourth International Congress of Societies of In- 
ventors and of Industrial Artists will be held in Lyons, 
France, in August of this year when the following matters 
will be discussed: (1) International patents, (2) the exploita- 
tion of patents, (3) the proper means to encourage inven- 
tors, (4) cost and duration of patents, (5) international de- 
posit of designs and models, (6) legal assimilation of designs 
and models to artistic works. 
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Mercury Vapor Lamps as Related 


to Shop 


Lighting 


By CLARENCE E. CLEWELL* 


SYNOPSIS—The mercury-vapor lamp in the lighting 
of machine-shop operations. The physical characteristics 
of the lamp; the quality of the light produced and its 
effect on the clearness with which machine work may be 
seen, the kinds of work for which this type of lamp seemg 
best adapted. The general rules which govern the selec- 
tion and use of these lamps and features of the illumina- 
tion which they afford are given. 


"8 


FS 


OPERATION OF THE Mrercury-Vapor LAMP 


Somewhat over 50 years ago the question of producing 
light by an electric current passed through a gaseous 
vapor was first investigated. Dr. Peter Cooper Hewitt 
conducted extensive researches into this form of electric 
lighting and later, some 20 years ago, the lamp known 
from his name as the Cooper Hewitt mercury-vapor lamp 
vas placed on the market as a commercial means for arti- 


ficial lighting. The Cooper Hewitt mercury-vapor lamp 
consists of a lead-glass tube mounted as shown in Fig. 1. 
The air is exhausted from this tube and terminals are 
sealed into each end. 


What advantages does the mercury-vapor lamp possess 
as compared with other electric lamps? Are the color and 
quality of light produced suitable for machine-shop use? 
Can more work be performed in a given time? Are ac- 
cidents more easily avoided, and are mistakes in work- 
manship reduced by the application of this system of 
illumination? These and similar questions are apt to 
arise when the proposition of improved shop lighting is 
under consideration. 


A small amount of mercury in the 
lower or bulb end of the tube vaporizes as the current 
flows, and the flow of current is maintained through this 
gaseous vapor. 

The light produced by the flow of current through mer- 
cury vapor possesses an interesting and rather peculiar 





























color. The spectrum of the light shows distinct green 
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formed a basis of discussion. In the present article it is 


LAMP SHOWN IN Fic. 1. THe DISTANCE FROM THE 
TcBE TO THE CURVE IS A MEASURE OF THE 
LIGHT IN THAT DIRECTION 


tke purpose to outline in a simple way the various points 
involved in the illumination of shop areas by mercury- 
vapor lamps. As in the previous article, attention 
should again be directed at the outset to the fact that 
nearly every type of electric lamp has a field of its own, 
and that no single lamp should be looked upon as ideal 
for all purposes. 


and yellow, but only a little red, in fact so small is the 
red component that the effect produced is essentially that 
of a light with no red rays. This feature does two things: 


In the present discussion, therefore, it 4). . ~ 
. First, it affords the eye unusually clear vision in the 


will be the object to point out the particular field of “seein 2 agigen . 
distinguishing of details, as in fine machine, inspection or 
mercury-vapor lamps and to show where and how they aa ae 
he 14 Spe ~ drafting work; and second, the color of objects under the 
may be used to special advantage. " 
> ane? _— light is apt to be somewhat distorted when compared with 





*Sheffield Scientific School, Yale University: formerly the effect under daylight. The first of these items, 
lighting expert, Westinghouse Electric & Manufacturing 
Company. 


namely, the enhancing of clearness in seeing details is, 
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of course, a factor of the greatest advantage in machine- 
shop work. The second item, that is, the distortion of 
color, while in some cases it may be a slight disadvantage, 
is often exaggerated by casual observers and should not 
in general be looked upon as a disadvantage in consider- 
ing the merits of this form of illuminant. 

The light emanates from the mercury-vapor lamp in 
A large part 
and the re- 


an excellent manner for shop lighting. 
leaves the lamp in a downward direction 
flector placed directly above the glass tube adds materially 
to the useful downward light. Fig. 3 illustrates the 
manner in which the light is distributed about such a 
lamp. The lamp tube is located in the upper central por- 
tion of the illustration, and the distance from the lamp 
to any point in the curve is a measure of the candlepower 
in that direction. A feature of great importance is the 
fact that the light is produced by a long column of vapor 
so that the total candlepower of the lamp area is dis- 
tributed over, or rather emanates from a relatively large 
area. This reduces the glare usually objectionable in 
lamps of other types and furthermore greatly lessens 
shadows. Mercury-vapor lamps mounted among belts 
furnish, therefore, an illumination practically free from 
shadows, which is a result not obtainable with a majority 
of the other kinds of lamps now in common use. 


COLOR OF THE Mercury-VArpor LIGHT 


Nearly everyone inexperienced in the relative values of 
different forms of artificial lighting is apt to judge the 
mercury-vapor lamp largely on a basis of its color. A 
common statement runs somewhat as follows: “We like 
the illumination from these lamps, but objects viewed 
under the light appear unnatural.” Several actual ex- 
periences will serve to show how small a part this pos- 
sible objection plays in the total effect of such lighting. 

An engineer who had been employed for eight years 
in a shop office where no daylight was available, and 
where the work consisted of curve plotting and the obser- 
vation of detailed drawing work, had used no artificial 
light other than that of mercury-vapor lamps. After 
these eight years, he was transferred to an office also 
lighted throughout the day entirely by artificial means, 
but here by tungsten lamps. After several months’ time, 
this man stated from an impartial viewpoipt that he 
found far less eye strain and greater ability to see details 
under the mereury-vapor light than under the whiter 
light, and furthermore, that the matter of color in the 
case of the vapor lamps had never occurred to him as an 
objection. The foregoing statement, while it may seem 
to prejudice the use of white light, is not intended to do 
so, but merely to show that the excellence of the mercury- 
vapor light for certain kinds of work may be so great as 
to make its color a negligible item. 

Again, in a machine-shop section, mercury-vapor lamps 
were installed in place of are lamps. The workmen on 
night turn were asked individually after a time how well 
the illumination served their purposes, and they, as well 
as the foremen, were unhesitating in their approval of 
this form of illumination, both as an aid in bringing 
out the details of the machine work and in the low shadow 
effect produced. Here, as should be the case in all 
similar instances, time was allowed for the eves to be- 
come accustomed to the new form of lighting before an 
opinion was requested. 

Numerous additional cases might be cited to emphasize 
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the advantages of these lamps for machine work. ‘lhe 
foregoing will, however, serve a typical experiences, and 
are given here merely to correct a common error in the 
judgment of the lamps on the basis of a relatively insig- 
nificant feature, that is, its color, whereas the advantages 
of the illumination produced usually far exceed so small 


an objection. 


LAMPs SHOovuLD Not Be MIXED IN A SysTeEM 


Criticism is apt to be raised by employees against one 
form of illumination in those cases where lamps of an- 
other type and which produce a different quality of light, 
are used in an adjacent shop section. Comparison be- 
tween various kinds of illumination often plays a large 
part in the favor or criticism shown in regard to a given 
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Fic. 3. HieguH CANDLE- 
Power QuaARTzZ MER- 
curY Vapor LAMP 


kind of lighting, especially by those not accustomed to 
judge the actual merits of illumination effects. Thus, 
if one section of a shop is provided with mercury-vapor 
lamps, the light may be considered in itself, entirely 
satisfactory by those who use it. If, however, an adja- 
cent section be later equipped with are or tungsten lamps 
dissatisfaction may arise in one or the other section, since 
the man working under the tungsten lamps may imagine 
from a distance that the mercury vapor light is better, or 
again, the men in the mercury-vapor lightel section may, 
while constantly viewing the tungsten lighting from a 
distance, come to think their own light is not.as bright 
nor as good. 

This feature has led designers of artificial lighting 
systems to endeavor, where practicable, to light entire 
shop sections with one form of lamp so that the given 
section may be a complete unit as regards the quality of 
illumination furnished. While it may not be a serious 
disadvantage to provide one section with mercury-vapor 
lamps because they are specially useful for the class of 
work there performed, and to use another kind of lamp 
in an adjacent section on account of its particular adapta- 
bility to a different form of work, this general scheme of 
keeping a single type on a complete floor or section will, 
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in general, be found to be a wise procedure, and al! the 
more so if no other items are sacrificed by such a course. 


Types or Mercury-VAror LAMPs AVAILABLE 


The ordinary single-tube lamp is illustrated in Fig. 1, 
ard is termed the self-tilting type. It is necessary when 
starting these lamps to overcome the high resistance to 
the flow of electric current through the long tube. In 
the older forms, the lamp was tilted slightly by hand, thus 
allowing the mercury to flow from the bulb end of the 
tube to the other end in a fine stream. As soon as the 
stream of mercury extends throughout the length of the 
tube, the electric current begins to flow through the mer- 
cury itself. The tube is then allowed to return to a slant- 
ing position with the bulb end down, when an arc is pro- 
duced at that point where the mercury separates and the 
vapor begins to form, after which the current flows 
through the vapor readily, and the production of light 
results. This operation takes but a moment. 

In the modern lamps this tilting is done automatically 
by magnets. That is, the switch controlling the lamp is 
turned on and the tube is at once tilted by a magnet in 
the body of the lamp, the light coming on almost instantly. 
In the alternating-current type, it is not necessary to 
tilt the tube since a high voltage is momentarily produced 
between the ends of the tube when the lamp is turned on. 
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Fig. 4. Plan and elevation showing arrangement of mer- 
cury-vapor lamps for a medium mounting height. Fig. 5. 


Plan and elevation showing arrangement of mercury-vapor 
lamps in a machine shop with high mounting. Fig. 6. Plan 
and elevation showing mercury-vapor lamps in an assembly 
department with very high mounting. 


This high voltage breaks down the resistance and the 
vapor is formed at once. 

A more recent type is shown in Fig. 3 and is known as 
the Quartz mercury-vapor lamp. The tube of this lamp 
is made from quartz rock at a high temperature. Due 
to its high melting point, the tube may be operated at a 
higher temperature than the glass tubes of the ordinary 
types, and hence for a given power expended, much 
higher candlepowers are obtained. This lamp, with its 
large volume of light, is well adapted to shop areas where 
the mounting height is, say 30 ft. and over, also to vard 
lighting where the lamp may be mounted on a 50- or 
60-ft. pole and thereby furnish illumination over a rela- 
tively Jarge area. 
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Items INVOLVED IN THE MAINTENANCE 

One of the main advantages is the low upkeep ex- 
pense of the mercury-vapor lamp. There is nothing to 
renew except the glass tube which possesses a long life. 
The fact, therefore, that little or no attendance is re- 
quired for the continual replacing of parts, makes the 
lamp a favorite with maintenance departments. A smal] 
amount of mechanism in the lamp body may require 
occasional repair throughout a year’s time, but this is a 
small item. Where much dirt and dust are present in the 
air, a deposit may form on the glass tube and reflector, 
but the removal of this deposit is a simple and cheap 
process when it becomes necessary. 

Taken as a whole, therefore, the mercury-vapor lamp 
may be looked upon as an efficient form of illuminant 
and one in which the cost of upkeep is exceedingly small. 
It is not intended, however, to imply by these statements 
that a system of mercury-vapor lamps requires no at- 
tention whatever. Lamps of every type should be in- 
spected at frequent intervals, and in no case should a 
burned-out tube be allowed to go without renewal for any 
length of time. This principle of inspection has been 
discussed so completely in previous articles, that no fur- 
ther emphasis need be placed on the matter at this point, 
except to call attention to its vital importance not only 
to the lighting system, but to those who work under it. 


THE PRACTICE WITH VARIOUS MountTING HEIGHTS 


Approximate rules for the type of lamps suitable for 
various mounting heights, also the corresponding spac- 
ing distances have been shown in a previous article, Vol. 
39, page 595. The diagram should be looked upon merely 
as suggestive of the average conditions. A reference to 
several typical installations will serve to show the wide 
range over which the mercury-vapor lamps may be and 
are used. It should be noted that the ordinary type in its 
various commercial sizes ranging approximately from 300 
to 800 ep., comes within the limits of what may be termed 
medium-sized units. The Quartz lamp possesses much 
greater candlepower values and should be classed as a 
large unit. 

A good example of the use of these lamps is illustrated 
in Fig. 4. Here the ceiling height is low and the smah- 
sized lamp, namely that of 300 ep., is employed. With 
a power consumption of about 0.7 watt per sq.ft. of floor 
area, the illumination is excellent, despite the many belts 
in this shop section. The operations performed come 
under the head of machine work, and the opinion of the 
workmen favored this form of light for bringing out de- 
tails in the machine tools and in the work itself. A 
ceiling height of 16 ft. as here shown, would seem to be 
a safe minimum to set for the use of these lamps. In- 
stallations are to be found where lamps of this type are 
mounted lower than in this case, but the size of the lamp 
and the rather large attendant spacing which thus be- 
comes necessary, are apt to result in a poor distribution 
of the illumination where lower mounting heights are 
used. 

An example of a mounting height of larger value is 
shown in Fig. 5 in plan and elevation. Here the larger 
size of lamp of 700 ep. is used, commensurate with the 
height. The distribution of the light is satisfactorv and 
the general effect good. Heavy machine work forms the 
makeup of this shop. Again, a very high mounting is 
illustrated in Fig. 6. In this case 700 cp. lamps are em- 
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ployed and it is surprising to find what a good result is 
obtained with this unusual mounting height. Assembly 
work on heavy apparatus is performed in this section. 

Figs. 7 and 8 illustrate typical shop sections. Fig. 7 
is an example, shown intentionally, of an error in judg- 
ment in placing the units. The lamps are here located 
over each window and no reflectors are used. The idea 
was to provide over the floor area, artificial illumination 
in the same direction as that of the natural light supplied 
through the windows. As a matter of fact, the normal 
place for the lamps is overhead, and distributed sym- 
metrically over the ceiling area. A close examination of 
Fig. 7 will show that a great deal of the light reaches the 
white ceiling and is thence reflected to the floor, so that 
a large part of the total illumination on the work comes 
in reality from the ceiling. This result could have been 
obtained more efficiently by mounting the lamps overhead 
at the outset. 

This leads naturally to the question of the best way 
in which to locate the benches. In the earlier days when 
artificial light was inadequate, the workman was almost 
wholly dependent on natural light. Hence, we find in 
many shops a tendency to place benches along the walls 
so that the employee faces the window in the normal 
working position. This scheme is open to an objection 
since it is obviously a disadvantage to face the light which 
is used to make the work visible, on account of the glare 
in the eyes. At the present time by the use of efficient 
lamps and improved methods of installing them, the 
artificial light may be of sufficient quantity to make the 
arrangement of benches practically independent of the 
location of the windows. One prominent shop man has 
made the statement that the whole problem of shop ar- 
rangement has been simplified in a remarkable way be- 
cause now the work can be planned as best fits the scheme 
of production without regard to windows, and the arti- 
ficial light can be employed economically to supplement 
the natural light. In the consideration of improved 
lighting, therefore, it may often happen that a first step, 
and one which may decidedly improve production, is that 
of a rearrangement of the work and of the benches. The 
legical way to light a shop section is to locate the lamps 
uniformly over the ceiling area and overhead, so that all 
points of the floor or working area are equally well illum- 
inated, thus affording the opportunity to lay out the work 
as best meets the needs of production. 

In a study of Fig. 8, attention should be directed 
mainly to the comparative freedom from shadows and the 
uniform distribution of the light over the floor space. This 
view was taken at night under the artificial light only, and 
by its use here an endeavor is made to furnish some idea of 
the illumination produced. Due allowance, however, must 
be made for the fact that the so called actynic value of 
this light permits excellent photographic results from 
what might be considered perhaps hardly a sufficiency of 
illumination for shop work. It is suggested, therefore. 
that judgment be exercised in drawing conclusions from 
this illustration. Uniformity of distribution and low 
shadow effect of the light, as before stated, are the items 
of major importance to look for in the views. 

Work ror Wuicn Mercury-Vapor Ligut 
SEEMS Best ADAPTED 


KINDS OF 


Some difficulty is experienced in setting down a com- 
prehensive list of the adaptations which may be made 
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with the lamps. From one viewpoint, the lamp is useful 
in almost any case of shop work which may arise. From. 
another viewpoint, certain classes of work seem peculiarly 
well served by light from this type of lamp. Some in- 
stances of the latter class will be given in preference to 
an attempt to mention a complete list of locations. 
Foremost, perhaps, are those shops where machine 
work is carried on and where there are many belts, and 
much line shafting is employed. For reasons already 
stated the comparatively long tube of these lamps reduces 
shadows and the quality of the light intensifies details of 


the machinery. A second instance is typified by those 





WHERE THE LAMPS ARE PLACED OVER THE 
NoTe THE REFLECTION FROM THE 
CEILING 


Fic. 7. SHop 
WINDOWS. 


parts of most shops where inspection work is conducted 
Of all cases where clearness is desired in the observa- 
tion of details, the requirements of inspection work areé 
of the utmost importance. 

Clearness of detail leads naturally to the drafting 
room. While not as many mercury-vapor installations 
are in use in drafting rooms as are probably in service 
for machine shops, they are employed to good advantage 
in many such rooms. Other locations served successfully 
include carpenter and pattern shops, foundries, power 
houses, assembly departments, and the like. 

Instances sometimes occur where the assortment of fil- 
ings and other scrap metal in shop sections requires the 
detection of copper or brass among iron chips. If the 
use of mercury-vapor light in the complete section ren- 
ders it difficult or impossible to conduct this special oper- 
ation, the illumination over this particular small floor 
area may be furnished from are or tungsten lamps, thus 
introducing a light in which the color is more normal, or 
reflectors of the fluorescent type may be used with the 
mercury-vapor lamps. 
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THE FLUORESCENT REFLECTOR 

As stated previously, the greenish hue of these lamps, 
while not a disadvantage in a great many cases, is some- 
times objected to by those who are uninformed as to the 
merits of the light, and sometimes it is an actual objec- 
tion in the handling of the work. To temper this green- 
ish hue, a reflector has been devised which produces a 
most interesting effect on the resulting illumination. The 
under surface of this reflector, which is shaped somewhat 
like that shown in Fig. 1, is coated with chemicals of such 


a nature as to change the wave length of some of the 
light rays which strike it. The change in wave length 


effects the introduction of a certain percentage of red 
rays into the reflected light. This scheme gives to the 
resulting illumination a quality such that objects appear 





Fie. 8. View rn A MILLER Toon SHop. 
in their natural color. Where the chief objection raised 
against the mercury-vapor lamp is its color, the so called 
fluorescent reflector affords a means of modifying this 
effect and at the same time enables the advantages of this 
form of illumination to be obtained. 
REVERSAL OF POLARITY 

Those lamps of this type for use on direct-current cir- 
cuits must be arranged when installed so that each ter- 
n.inal is connected to the supply main of the proper polar- 
ity. A wrong connection at the time of installing, or a 
reversal of polarity due to the reversal of the polarity in 
the power house, is apt to mean burned-out lamp tubes, 
and an accidental reversal of polarity in the power house 
which supplies such lighting installations may cause quite 
a loss in burned-out lamps. The occurrence of this loss 
in several cases has led to the design of an automatic cir- 
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NOTE THE COMPARATIVE ABSENCE OF 


cuit breaker, which may be installed in the power plant, 
insuring that the circuit is broken at once in case the 
polarity of the generators be reversed accidentally. 
There is no difficulty in making proper connections when 
installing the lamps, since each terminal on the lamp can 
readily be determined as to polarity. The danger, al- 
though remote, lies chiefly in accidental reversal in the 
power house and the circuit breaker just mentioned serves 
as a ready safeguard. 

EconoMy ResvuLTING rroM Usre or THEse Lamps 

The question of increased production as a result of 
improved artificial lighting thoroughly 
treated in previous articles, that only a word need be 


has been so 


added here in connection with the particular type of lamp 


under discussion. ‘That the quality of light promotes 
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SHADOWS 


clearness of vision and reduces eve fatigue, is in itself an 
indication of a certain economy, especially in case the 
mercury-vapor lamps have replaced an inferior ligating 
system. 

It is further obvious that any benefit in the power of 
vision and in the reduction of eye fatigue, is apt to reduce 
errors and mistakes as well as defective workmanship. 
Much might be said of the reduction of accidents made 
It is believed, in brief, that 
this form of illumination, especially due to the compara- 


possible by adequate light. 


tive freedom from shadows, is an aid in the general effort 
to eliminate accidents. 

In a general way the mercury-vapor lamp may be 
classed as a lamp fitted in a peculiar manner for much 
Its tendency to provide light with but little 
afforded 


exist : 


shop work. 
the 
belting and 


distribution 
shafts 


excellent even where 


the simplicity of 


glare: 


much line 
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and the clearness with which details are 
are all factors which commend it to the 
those who are responsible for shop 


maintenance, 
brought out, 
consideration of 
lighting. 


—. 
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Buying Oil Blindfolded 
By Joun R. Goprrey 


Long years ago, away back about 1887—the AMERICAN 
MACHINIST exposed the machinations of an oil company 
which, as I recall, operated under various names and sold 
a formula for lubricating oil which, alas, was not all it 
was cracked up to be; a sort of liquid gold brick, in fact, 
which took in many otherwise sane and reliable machine- 
building firms. 

While I have serious doubts as to this being the first 
deception in the oil-selling game, I’m practically positive 
it isn’t the last—and the worst of it is that it isn’t the 
men who are trying to get a dollar oil for 25c. who are 
the victims. 

I ran across an oil dealer a while ago who unburdened 
his soul in a highly illuminating manner. Just whether 
this was due to an attack of indigestion or religious 
fervor I’m not sure, but the result was equally luminous 
whatever the cause. 

He was manager of an independent oil concern, that is, 
it was a different name from the “great and only one,” 
but incidentally he said that their oil supply came from 
headquarters just the same. 

Among his trials and tribulations was the selling of 
his oil to users and smal] dealers in his territory, to 
garages and the like, these being the especial victims of 
the oil shark with highly advertised brands of oil at fancy 
prices. 

SELLING THE SaME VictTIM TWICE 

From his accounts, the art of selling oil today is about 
on a par with selling green goods or second-hand cloth- 
ing; the difference and the difficulty being that the oil 
man has to do business with the same men a second time, 
while the other artists make a get-away after the first 
deal. 

It takes a wonderful memory to remember just the 
reason you gave Smith a 50c. oil for 32c. last time, while 
his next-door neighbor paid you 47, and you have to have 
a fairly nimble tongue to say nothing of a vivid imagina- 
tion to keep peace in the family when Jones calmly tells 
‘em all he paid you was 27c. the week before for the same 
stuff. But that is only part of the job. 

When a man asks for 70 gal. of “Gargaline,’ 
you don’t carry because you are independent and it’s a 
trustified, advertised oil, you must know that your “Never 
Gum” is the same stuff, out of the same tank at head- 
quarters. Furthermore you must remember that “Garga- 
line” sells for 80c. a gallon—at garages, to the unsus- 
pecting motorist, and that you are to get this same price 
if you can. But if there seems to be a storm brewing 
and you see a chance to sell a car of gasoline at a fair 
price, you can shade the 80c. oil down to 23c. and still 


> which 


make a living profit. 

Talk about trade discounts on iron pipe and such stuff, 
of 90 and 10 and 5, the oil business seems to have them 
al! beat if half of his confessions were true—and I’m in- 
clined to believe they were, with probably as many more 


untold. I only spent four hours with him you know. 
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Get Any Price You Can 

He assured me there was practically not a fixed price 
on any oil, even the advertised brands. That all brands 
had their equivalents under other names or numbers that 
were identical oils and could be bought at a quarter the 
advertised price. 

A lathe salesman started out with a minimum price 
on each lathe and orders to get as much more as he could! 
*T would seem like the “good old times,” which are for- 
tunately left behind us. And yet I am assured that is 
still the oil-selling game. 

I happened to be in his store when an innocent house- 
holder came in for a gallon of floor oil to help make home 
a thing of beauty and a joy forever. After carefully 
sounding him to find out that he wanted the best—how 
many of us poor, deluded mortals pay dearly for wanting 
the best—he sold him a gallon for 40c., the price he had 
paid before. 

Then he calmly told me that when I wanted floor oil to 
ask for miners’ lamp oil and pay 9c. a gallon. 


IMAGINATION Ptays Its Part 


Another case and I’m done. 

An engineer in one of the large instrument works was. 
appalled at the oil bill for fine oil for the working parts 
of the machines. He found it was a special oil and that it 
cost $8 a gallon. So he had it analyzed—and a friend 
in the oil business offered to duplicate it for 32c. a gallon. 

This was done, but the oil was carefully poured into the 
old bottles at night so no one in the shop should know it 
at first. After this had gone on for a year or so, the 
truth was gradually allowed to leak out. Had it been 
told at first, all kinds of trouble would have ensued as 
most of us have imaginations vivid enough to make us 
see things which are not there in cases of this kind. 

If there be any lesson to be learned from all this and 
if there were not I should not have written it, it is that 
lubricating oil is one of the many things we know very 
little about and are buying very blindly. 

It means that some standard must be established by 
reputable engineering chemists and that we must buy oil 
by these standards instead of by fancy names and trade- 
marks which cost us three or four times what they are 
worth. 

Is there any reason why this should not be done, just 
as we are learning to buy coal by its heating value rather 
than by brand or bulk alone? 

& 


Three hundred watts is a representative power consump- 
tion for medium light units, and in the table taken from an 
article on the efficiency of illuminants in the “General Elec- 
tric Review,” are given the efficiencies of available 300-watt 





illuminants in order, from the lowest to the highest. 
Available Available 
Mean Sph. Mean Sph. 
Cp. per Watt Cp. 
Tungsten filament lamp (1 watt per hr. ep.) 0.64 190 


Standard 4-amp. d.c. magnetite arc 1.0 300 


White flame, carbon arc, best. 1.2 360 
Gas-filled tungsten filament lamp (0.5 watt per br. cp.) 1.28 384 
Special 4-amp. d.c. magnetite arc......... 1.4 420 
Yellow flame, carbon arc, best 1.95 585 
A.c. titanium arc.......... 2.4 720 


Under the title of the “Seal of Safety” the Max Ams Co., 
Mt. Vernon, N. Y., has published an attractive book reviewing 
the canning industry. In addition to an historical review of 
the acnning development, technical and other information 
calculated to be useful to those engaged in the industry is 
included in the book. 
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The Making and Testing of Steel 
Balls 


By H. Hermanns 


SY NOPSIS—Detailed description of German ball man- 
ufacturing from the inspection of the raw material to 
the testing of the finished balls. The testing machines 
and laboratories for the raw stock. Various presses are 
shown for balls from the smallest size to the largest. 
The grinders for the balls are described, also methods 
and apparatus for testing the balls of different sizes. 
} 

The processes in the manufacture of steel balls and 
the inspection of the rough material, as these are prac- 
ticed by the Deutsche Waffen Munitionensfabriken of 
Berlin are here described. This company took up the 
manufacture of these balls in 1897. 

Chrome-steel of the best quality is the usual material 
employed and this is made specially for ball purposes 
but occasionally other alloy steels are used. 

The steel up to 0.374in. thick is delivered in the form 
of wire and above that thickness in the form of bars. 
Extra large balls are drop forged. Owing to the im- 
portance of the material in making a faultless ball, a 
close watch is kept on the alloy steels and they are 
mechanically and chemically tested in the laboratories. 
From each lot several test pieces about a foot long are 
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Fie. 1. Mecuanicat Testing LABORATORY 


taken ; thesq are cut up into small parts and hardened in 
the usual shop manner. 

The mechanical testing room, Fig. 1, contains, beside 
the requisite measuring instruments several pressure-tes| 
presses ranging up to 400,000 Ib. capacity, a Brinnell 
ball-pressure press, an arrangement for fine grinding and 
a small electrical-resistance heating furnace which is 
shown in Fig. 2. 

If the tests for the properties necessary in ball manu- 
facture are successfully passed, the lot is accepted. If 
the samples do not meet the conditions, further test 
pieces are taken from it. Those destined for hardness 
tests are ground and etched for microscopical examina- 
tion of their structure as a basis for conclusions regard- 
ing the properties of the material. Further, the com- 
position of the steel is analyzed in the chemical labora- 
tory. 

SEQUENCE OF OPERATIONS 

The manufacture of the balls is subdivided as follows: 
1. Cutting from the rod. 2. Pressing into a rough bail 
shape (for heavy balls of more than 1% in. diameter 
these two operations are replaced by drop forging). 3. 
Rough grinding of the balls. 4. Hardening the ground 


balls. 5. Finish grinding. 6. Polishing. 
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Fie. 2. Exnecrricat-Resistance FURNACE 




















Fie. 3. Wrire-Cutrinc MACHINE 











. 4. Presses ror LARGE AND SMALL Batrs Fic. 5. 
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Fig. 3 shows a wire-cutting machine on which wire 
up to 0.37 in. thickness is cut; this is used for balls 


of 1% in. diameter. Before cutting, the wire is straight- 
ened by means of the fixture A. 

The balls are pressed hot or cold according to size. 
Balls up to 1% in. diameter are pressed cold, and those 
14 to %4 in. diameter hot. The machine shown in 
Fig. 5 delivers 7200 14-in. balls per hour, the press 
operation on each lasting only half a second. The ma- 
chine is an eccentric press, and its automatic action is 
obtained with an oscillating gripper form of lever A 
which places between the dies the little pieces of wire 
that have been placed in a hopper B. 

For pressing large balls, these automatic methods can- 
not be used; a press of the type shown in Fig. 4 is em- 
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in which they remain six or seven hours at a temperature 
of 1292 deg. F. 

The temperature of the furnace, which is heated with 
gas or crude oil, is constantly verified by means of a 
pyrometer and is maintained constant. After removal 
from the heating furnace the boxes must be cooled off 
slowly, after which the balls are removed for further 
work upon them. 

The scale on the balls up to % in. diameter is re- 
moved by means of a de-scaling machine, Fig. 6. It con- 
sists of a revolving disk A which can be raised or lowered 
hy a lever, and of a fixed lower disk. The balls are 
filled in the concentrically turned grooves of the lower 
disk and are carried along by the upper one. The layer 
of scale is removed by the balls striking together. 








AM. MACHINIST 





——— Oe ee ee 


Fic. 6. De-Scatinc MAcHINE 
ployed instead. This machine is built as a double- 
column eccentric press. The blanks are placed between 
dies hand with the tongs A and there held fast by 
automat cally acting tongs. After the end of the press 
operation the balls are placed in an arrangement which is 


operated by the same press punch for removing the burr. 


ANNEALING THE BALLS 


After pressing, the balls are first well annealed in order 


done in 


move inner strains. he 


annealing is 


DOxvYes 


the opening of which is closed with clay 
: the admis- 


t revent the formation of scale caused by 


sion of alr. These boxes are placed in heating furnaces 
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Fic. 7. MACHINE For RoUGH-GRINDING THE BALLS 

Before the balls go to the hardening department they 
are ground on a rough-grinding machine shown in Fig. 
7. The balls are placed between two disks which together 
form a V-groove, and lie between these disks in such 
manner that they project a little beyond the lower rims of 
the disks and are held by the upper disk. The grind- 
ing is performed by a grindstone (or abrasive wheel) 
placed below and arranged eccentrically so that the balls 
can be ground regularly over their entire surface. The 
inner disk is carried by a driving belt while the grinding 
wheel rotates in the opposite direction. The details of 
the machine will be understood from Fig. 8, which shows 
the grinding of balls 8 in. diameter. Since the inner 
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Fic. 9. REGRINDING THE 
Guipe Disks 


Fie. 8. Rougu Grinp- 
ING LARGE BALLS 


guide disk can be raised or lowered by hand lever, ground 
balls can be made accurate to + or — 0.001 in. The 
inner disk is lowered to place the balls in the machine. 

The guide disks between which the balls lie must, to 
grind well, run with accurate concentricity, and they 
must also present uniform sharply ground rim surfaces. 
The disks must, therefore, be ground frequently. For 
this purpose the special grinding machine shown in Fig. 
9 is used; this is simple in construction, and requires 
no explanation. The grinding dust is removed by suc 
tion; proper attention to this matter \eing paid in all 
the machines. 


HARDENING THE BALLS 


Great attention is paid to the hardening of the balls. 
Upon this essentially depends their durability, their 
small wear in service and their carrying capacity. To 
hardening, the work 
operating workmen. 
in. a hardening ma- 
These machines are 


avoid, as far as possible, errors in 
is executed independently of the 
For balls with diameters up to 
chine like that in Fig. 10 is used. 








Fie. 10. Gas-Ilearep HARDENING 
FURNACE 
heated by gas. The gas burners are arranged at such 


a height that the balls to be hardened do not come di 
rectly in contact with the flame. The machine consists 
of a refractorily covered hood, two concentric conveying 
worms and the feeding device A. Out of the inner worm 
the balls fall into the cylinder of the outer worm, which 
Through an outlet on 
leave the machine 
For a 
is employed. 


turns in an opposite direction. 
the underside of the hood, the balls 
and fall into the hardening bath. 
liquid, water, at a temperature of 68 deg. F. 
Small balls with a diameter up to 1% in. are hardened 
The turning speed of 

Since the tempera- 


hardening 


in water covered with an oil layer. 
the worms is accurately adjustable. 
ture is constantly measured with a pyrometer, it can 
be kept uniform, a circumstance of considerable import- 
ance with respect to the attainment of a regular hard- 
ening. 

Larger balls, with a diameter of more than ,% in., are 
heated in the hardening furnace in shallow conicai 
shells to a temperature of 1472 to 1508 deg. F., 
then hardened by throwing into water. 


and 
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OIL GRINDING MACHINE 


Fig. 12. 
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GRINDING THE BALLS 

After hardening the balls are returned to the grinding 
department. The finish-grinding of 
several operations, during which the balls receive a con- 
tinually finer surface until they can leave the factory in a 
brilliantly polished condition. The grinding is first per- 
formed on machines like that in Fig. 11 which corres- 
pond in their construction to the grinder for unhardened 
balls (see Figs. 7 and 8). However, in this grinding a 
finer stone is used than in the rough grinding. 

The further work upon the balls is done with oil- 
grinding machines of various construction. The simplest 
machine of this type is shown in Fig. 12. This machine 
has a fixed lower disk with grooves turned in it, and a 
revolving upper disk shaped like the lower one. The 
balls are placed between the disks, which are made of 
gray cast iron, the abrasive used being fine emery and 
Since the greater speed of the balls in the outer 


process consists 


oul. 
grooves causes a more rapid wear of these balls than of 
those in the grooves nearer the middle, a frequent mix- 

g This work is not only 
tedious but also depends greatly upon the care of the 


ing up of the balls is necessary. 
workman who can attend only to three machines. 

The Deutsche Waffen and Munitionsfabriken have ef- 
fected an important simplification of this part of the 
using machines with a horizontal 
The machine is so constructed that 


grinding process by 


grinding wheel axis. 
the mixing of the balls is entirely automatic. 


erinders with 


There are 


also used as finish-grinders, oil vertical 














Fig. 16. 
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cast-iron disks. In these machines there is an automatic 
mixing of the balls which are led between two disks with 
concentric grooves. 

The workman operating the finish grinder must from 
time to time take from them a few balls for the purpose 
of testing the diameters. These are then cleaned in 
henzine and accurately calipered with a micrometer. 
The tolerance allowed for the finish-ground ball is 0.001 
inch. 


POLISHING THE BALLS 


For the polishing of the balls, it has been found best 
to use drums like that in Fig. 13, which revolve around 
axes oblique to the direction of the drum. These drums 
are used for balls up to 1 in. diameter. First the ba!|s 
are put into a drum containing flour, emery and oil. 
Here they grind themselves in the slowly revolving drum 
and thus remove the finest, hardly measurable, irregular- 
ities. They remain in this drum two days, and are then 
transferred to a drum of the same design and operation, 
which contains Vienna lime and oil as a polishing ma- 
terial. This part of the polishing work takes also two 
days; now these oblique drums are being replaced with 
those having horizontal bearings. Their main purpose 


is to attain a still more uniform movement of the balls 
inside of the drum. 

The high polish is given to the balls in cylindrical 
wooden drums, Fig. 14, three of which are built into a 
frame. 


UWTo 


common The drums are surrounded by metal 
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SORTING THE SMALLER 
BALLS 
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tires which rest on motor-driven rolls by which they are 
revolved concentrically about their axes. From time to 
time a charge of balls is put in among the little pieces of 
leather which the drum holds as a polishing material, 
and there they remain for a day. These polishing ap- 
pliances are used for balls up to 1 in. diameter, while for 
larger balls, up to 144 in. diameter polishing machines 
built like the oil grinders previously described are em- 
ployed, but having instead of the grinding disks, wooden 
rings between which the balls run and using as polishing 
material Vienna lime and oil. The balls larger than 114 
in. diameter, are polished singly between felt pads as 
shown in Fig. 15. To rotate the ball in all directions 
and give it a uniform polish, the polishing heads have 
different speeds. The head pieces themselves are inter- 
changeable according to the ball diameter. 


INSPECTING THE BALLS 


The investigation for flaws on the outside, which is 
the next operation, is made by a method which appears 
primitive but insures good results. 


This testing method 
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Under the guide groove are brass tubes into which the 
balls drop according to their size. The several tubes dis- 
charge below into boxes. The straight-edges must always 


be ground true and require frequent regrinding; this 
must be done at least every week. For adjusting 


the rules standard balls of precise size are used ; these are 
kept in a wooden box shown at A. Each tested ball goes 
several times through the machine in order to discover 
and remove those of irregular shape, which, because of 
their uniform diameter would always drop between the 
straight-edges at different places. 

For balls of more than 1% in. diameter the system de- 
scribed is not to be recommended, because the balls are 
so heavy that they would rapidly wear the straight-edges. 
For such balls sorting machines like those shown in Fig. 
18 are employed. These may be characterized as like the 
previous type turned sideways. In this design, the balls 
to be tested on a lower straight-edge whose slightly 
The 
balls are moved along between the straight-edges by spe- 
cial grippers with 5 to 10 teeth each, till they arrive at 


beveled edges are thus loaded, but to a less degree. 








\ 











Fre. 18. 


Fig. 18. Sorting Machine for Larger Balls. Fig. 19. 


Fie. 19. 


Measuring 





Fra. 20. 


Instrument for Larger Balls. Fig. 20 Gaging Room 


and Gages 


is shown in Fig. 16 and consists in screening off with 
a piece of parchment paper the light which falls on the 
balls laid on a glass plate. In this way the smallest ir- 
regularities on the ball surface are perceived. In order 
to scrutinize the entire surface of the balls, they are 
moved back and forth by means of a piece of thin card- 
board thrust under them. The balls found faulty are 
removed by the inspector with a small hand magnet. If 
the only defects are those of brilliancy, the balls are re- 
turned to the polishing drum. Defects that would preju- 
dice the durability of the bells naturally require that 
they be thrown into the steel scrap. The eye test is 
made by two inspectors successively. 

The balls which successfully pass this inspection are 
put into the sorting machine whose construction is 
adapted to the size of the balls. These machines serve 
to determine the size and roundness of the balls. Tho 
machines work automatically, and require attention only 
as supplies of balls must be put into the holder. For 
sorting balls up to % in. diameter, machines of the type 
shown in Fig. 17 are used. The balls to be tested are 
placed in the holder and by a special distributing mech- 
anism are led singly into the testing groove. This is 
formed of two steel rules whose sharply ground edges act 
as a guide for the balls. The space between the two 
straight-edges is accurately adjustable. 


the place where they exactly fit and drop into the tube 
system already mentioned. 


Testinc Larce BALLs 


For balls of more than 114 in. diameter this measuring 
system is inadequate, since such balls are too heavy for 
testing on the machine. balls must be gaged 
singly by the most accurate measuring instruments. For 
this purpose the Hirth Minimeter shown in Fig. 19 is 
used. The instrument permits a measurement of balls to 
an accuracy of 0.001 mm. (that is 0.0025 in.). 

Where in special cases even this accuracy is insuffi- 
cient, the measuring machine shown under the glass 
case in Fig. 20 is used. This permits the balls to be meas- 
ured with a precision of 0.002 mm., or 0.0005 in. and 
This measuring machine is shown with a number 
of other fine measuring instruments. 

After the balls have been found perfectly free from 
defects, they are taken to the storage department in 
which they are handled according to their classification. 
According to requirements, they are packed in a cer- 
tain number of paper boxes and prepared for shipment 
after being slightly rubbed with grease to prevent rust. 

If we remember that, for example, nine different sorts 
of %-in. balls have to be considered, which differ from 
each other only by an almost negligible quantity and 


These 


less. 
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yet which must be kept strictly separate in packing, 
the care which must be given even to this work is evi- 


dent. 


A Novel Drawing Table 


By Warren E. THOMPSON 


The drawing board and stand shown in Figs. 1 and 2 
was designed and built after considering the require- 
ments necessary for general machine designing, especial- 
ly along the line of small automatic machinery. 

A rigid frame construction was desired to prevent un- 
due vibration, and yet at the same time the stand must 
be easily taken apart for shipping purposes, As the board 
is heavy, means for its being changed from a horizontal 
to a vertical position and locked at any point, were 
needed and provided. A stationary table was thought 
necessary in conjunction with the board, to receive ref- 
erence prints, books and other material used in designing 
new features. A drawer was included and has been found 
indispensable. 

The board is made of pine lumber, size 36x48x7% in. 
thick, with oak ledges 114x4 in. cross-section. On this 
board is mounted a parallel ruler, having zylonite edges 
and a center brace, which also serves to prevent pencils 
and tools falling when the board is in a vertical position. 
This parallel ruler was chosen because of its simplicity, 
cheapness and reliability; also horizontal lines can be 
drawn the full width of the board with one stroke if de- 
sired. 

The top of the stand is made of 2x4-in. pine joints, fin- 
ished smooth and measures, outside, 36x72 in. The legs 
are made of 4x4-in. pine and are 20 in. long. The top 
and legs are assembled and held by #%-in. bolts, as shown. 
Pieces, 7¢x4x34 in, are screwed to the legs, as shown to 
strengthen them. ‘Two pieces, having a slot in them, 
act as braces for the frame and supports for a tray un- 
der the board. When working, this tray is pulled out 
to receive the tools in use. The drawer, which is 6x24x35 
in., outside measurements, is held in place by oak pieces 
that also serve as braces to the frame. The drawer is 
made of %-in. pine with the exception of the bottom, 
which is ¥% in. Half-inch boards are laid across the 
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braces, covering the drawer, and acting as a shelf for sup- 
plies, such as ink and paper. 

The stationary table is made of %-in. pine, 36x23 in. 
on the top, and supported on ledges 11x2 in. cross-sec- 
tion. These ledges serve to further reinforce the frame 
to which they are held by screws. 

The novel feature of the board is the balancing ar- 
rangement, which is shown in detail in Fig. 3. This 
arrangement consists of a part A, which is bolted to the 
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Fic. 3. ARRANGEMENT OF BALANCING Parts 
frame, and which carries two of the parts B, geared to- 
gether. Set in the parts B are two oak bars C, which are 
held in place by bolts and the sides of B. On one of these 
bars is a weight, and on the other, two rolls, which rest 
on a plate attached to the ledges of the board. The bars 
are locked in a set position by the piece D, which is op- 
erated by a screw 2. This screw carries a radiator ‘valve 
wheel at its outer end for a handwheel. The board may 
be raised or lowered and locked in position by the opera- 
tor, when in a sitting position, little effort being re- 
quired. 
# 

The Society of Automobile Engineers has now in its pos- 
session a set of master gages of the S. A. E. screw standard. 
These are the official master gages of the industry and may 
be appealed to to settle all questions as to the accuracy of 
work. They cannot be removed from the headquarters of 
the Society except by orders of the Council, but are always 
available for reference. 
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Fig. 1. Front View or TABLE 


Fie. 2. Rear or TABLE 
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Castings in Sand 


or Dies 


By I. Wm. CuHusBB 


SY NOPSIS—The growth of the use of these castings ts 
largely due to the automobile industry. They are pro- 
duced chiefly in the Birmingham district in England of 
a material called birmalium. For their production this 
firm uses both crude oil and high-pressure gas furnaces. 
Tilustrations of a Daimler crank case are given. 

Birmingham, with Coventry near-by, is the heart of the 
automobile industry of Great Britain and the growth of 
the use of aluminum-alloy castings is largely due to this 
industry. The Birmingham Aluminum Casting Co., 
Ltd., is one of the largest producers of this type of casting 
and has five works and foundries in this district. One 
of these works is at Villa Cross in the north of Birming- 
ham, while the rest are in the city itself. 

The material usually employed in these castings, 
birmalium, has a tensile strength of 14 tons to the 
square inch, with an elongation in 2 in. of from 5 to 6 
per cent. In composition, the metal contains 90 per cent. 
of pure aluminum, together with electro-deposited copper 
and spelter (zinc) guaranteed 99.5 per cent. pure. In 
addition to ordinary casting the firm undertakes the pro- 
duction of die-castings in aluminum alloys, working the 
Cothias process in conjunction with the Aluminum Cast- 
ings Co., Cleveland, Ohio. 


SAND AND Dre-CAstTine COMPARISONS 


Compared with casting from the sand the cost is in- 
creased but little, and in some instances tooling may 
be completely eliminated, while in most cases at least 
three-quarters of the machining operations are saved. 
The cost of the die is an item, but this is usually justified 
on a run of 500 pieces. The result is a better finished 
casting, in many cases practically ready for assembling. 
The usual limits are 0.0015 in. in all clearance holes, 
both as to size and position. External threads from 
0.5 in. diameter are cast commercially and seldom need 





more than a light chasing. The die-castings are usually 
more homogeneous than the ordinary castings, the con- 
centricity of all parts can be assured, and the increase 
of die-cast articles must necessarily tend to standardiza- 
tion of parts. 
THe FurNACcE SysTeMs 

For the production of their ordinary castings the firm 
uses both crude-oil and high-pressure gas furnaces. For 
the latter, in which they are pioneers, they have the ad- 
vantage of public supply from the municipal mains at a 
pressure of about 7 |b. per sq.in.. Both the crude oil, with 
furnaces of the firm’s own design, and the high-pressure 
gas system are found cheaper than coal or coke; in fact, 
the crude oil is probably the cheapest in first cost. The 
workmen, however, prefer the high-presure gas furnaces, 
some of which have now been in operation about three 
years. These furnaces are found to save about half the 





Fig. 2. PATTERN ror CRANK CASE IN POSITION 
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Fig. 3. Tur Cranx-Casz Motp Partrty Corep 
skimmings and can be set to a required maximum tem- 
perature, usually about 1400 deg. F. This can be ad- 
justed by pyrometer, and though it may fall slightly, it 
cannot be exceeded > consequently comparatively unskilled 
labor can be employed. 

The gas system is cleaner and, with the supply from 
the mains, there is little fear of breakdown. The fur- 
naces were designed by the firm and are now adopted in 
practically standard form to use high-pressure gas as a 
reducing agency. As compared with oil no compressor 
is necessary, the air being drawn into Smith-Walter 
burners by the passage of the gas itself. The oil instal- 
lation is in a more experimental condition and requires 
both a holder for the oil and a compressor for the air, 
which is supplied at 15 lb. above atmosphere. The Crun- 
dall burner used does not clog; neither does appreciable 


carbonizing occur. 





Tue FINISHED CASTING 


Fig. 5. 
Part of the Villa Cross shop, employing a battery of 
high-pressure gas furnaces is shown in Fig. 1, the waste 
gases subsequently pass by flues to ovens for drying cores. 
The system is found so satisfactory that for 18 months or 
more the furnaces have not required relining. Three pots 
are employed to each oil furnace, the total charge being 
about 500 lb. These furnaces are kept running contin- 
ually, pouring all day. 


PropuctnG A Srx-CYLInDeR CRANK CASE 


Figs. 2 to 5 illustrate various stages in the production 
of a Daimler six-cylinder crank case. In Fig. 2 the pat- 
tern is in position with the necessary cores on a bench at 
the back, there being six body cores and three arm cores. 
Fig. 3 shows the mold partly cored up, and Fig. 4 illus- 
trates the pouring process, 10 men being employed. The 
finished casting is shown in Fig. 5. In this it will be 
noticed all oil ways are prepared. It is about 4 ft. 6 in. 
long and weighs about 138 lb. 

At these works nearly 700 molders and dressers are 


Fie. 4. Pourtne tHe Moip 


employed. The output in castings, weighing from 1% oz. 
to 3 ewt., is about 120 tons a month. 


A Versatile Mechanic 
By Joun W. PARKER 


We had at one time an old fellow, who must have 
served time in one of Brother Osborne’s oil country shops, 
for he seemed equal to any emergency. When we had 
some thin cast-iron plates that were too hard to drill, 
he heated them in the forge to a dark red, and kept 
them covered for 10 min. with cooking soda and sugar, 
after which he actually punched holes through them with 
the prick punch. 

One day we broke a long-shanked 3¢x24-in. left-hand 
tap, just at the end of the thread, when we had a rush 
order nearly complete, and great was the commotion, 
but our old-timer saved the day with hard solder, making 
a wipe joint, and the tap is occasionally used to this 
day. 

A little later we had a valve rod broken on the blower 
engine, and Mascot—this was the nickname the cub 
gave him—successfully wipe-jointed again and saved the 
bottom of the stack. 

We started up an outside job in a light station, we were 
changing over, and one of the bearings on a 6-in. jack 
shaft was well toward the melting point and we were 
considering plunging the stores and streets of a good- 
sized city in darkness, when again Mascot came to the 
rescue with salt and ammonia, and in two hours’ time 
had the box the coolest on the line. As spring ap- 
proached we could see that our friend was coming down 
with the “fever,” and the last straw was after a trying 
job out-of-doors turning an eccentric that would squeak 
in spite of everything. When Mascot at last discovered 
that the squeak came from one of the boys stationed in a 
cupboard back of his lathe, who would whistle at every 
revolution of the eccentric, he knocked the handle out of 
his hammer, pocketed the head and we bid good-by to 
one of the few old-timers left in the game. 

% 

It is pointed out in a bulletin of the International Railway 
Congress that watering tires and greasing the flanges of 
locomotive wheels are two operations which are carried out 
by similar means, but which have totally different effects. 
The first is intended to increase the adhesion between wheels 
and rails; the second is intended to reduce the friction be- 
tween wheel flanges and rails on curves. Unless great care is 


taken in the use of such watering or greasing devices, there 
is a considerable risk of obtaining an effect contrary to that 


desired. 
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Results of Efficiency Test of Turbine 
Reduction Gear 


By W. C 


SYNOPSIS—lIllustration and description of the appa- 
ratus and instruments used in testing a 90-hp. reduction 
gear fitted with herringbone gears. The overall efficiency 
at full rated load ranged from 98% to 97%4 per cent. for 
the range of speeds used. 
# 
It was the purpose of this series of experiments to de- 
termine with the greatest possible accuracy the overall 
mechanical efficiency of a turbine reduction gear. The re- 
sults were to be obtained under various conditions of load 
and speed. 
The reduction gears were made by the Faweus Ma- 
chine Co., Pittsburgh, Penn.; one is shown in Fig. 1 
with the cover removed, exposing the pinion, gear and 


. BATES* 


gear shaft of the speed-increasing gear. The ratio of 


speed increase was 6 to 1. By means of a drum-type con- 
troller, various pinion speeds of 3000 to 6000 r.p.m. were 
obtainable. 
duction of 6 to 1, brought down the high speed to that 
of the final driven shaft, on which a prony-type absorp- 
This shaft speed was the same 


The reduction gear, having also a speed re- 
g g | 


tion brake was placed. 
as that of the motor. 
identical, to obtain accurate results, will be shown later. 

The method adopted, which eliminated many possible 
For 


That these two speeds should be 


sources of error in the final results, was as follows: 
a certain predetermined armature current, field current 
and armature voltage, the motor, including gears (Fig. 
4), was run under these constant conditions by adjusting 
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bearings. The teeth in the gears are of the cut double- the prony-brake load. Under these conditions the speed 


helical type, generated by means of two hobbing cutters 
acting simultaneously on a solid gear blank, the pinion 
teeth being cut integral with the pinion shaft. Fig. 2 
shows the circulating-oil pump and the oil-supply pipes 
for gears and bearings. ‘The gears are sprayed continu- 
ously with oil by means of a perforated brass pipe, shown 
at A, Fig. 1, which is located above the line of contact 


of gear and pinion on the “entering” side. 


ARRANGEMENT OF TEesTING APPARATUS 


The first problem to present itself was to obtain the re- 
quired high-speed driver, as the speeds of revolution for 
the tests were to vary from 3000 to 5000 r.p.m. 
tain this speed, a second reduction gear, identical with 
the one to be tested, was used as a speed-increasing gear. 
A 50-hp. variable-speed motor, 500 to 1000 r.p.m., was 
direct-connected by means of a flexible coupling to the 


To ob- 


*Mechanical engineer, Fawcus Machine Co. 


of the motor (the same as the brake wheel), and the load 
on the platform scale for the prony brake, were accurate- 
ly determined. From these readings the horsepower ab- 
sorbed by the brake wheel was calculated. 
then removed, and the brake wheel mounted on the motor- 
shaft extension (Fig. 5) under exactly the same condi- 
tions as in the previous test, regarding armature current, 
field current and armature voltage; the motor was run 
under these same constant conditions by adjusting the 


The gears were 


prony-brake load, and the speed of the motor and the load 
on the platform scale again determined. From these 
readings the horsepower absorbed by the brake wheel was 
again calculated. 
The first test 
the second test 
under exactly the same conditions. 
was the overall efficiency of the two gear transmissions. 
It is evident that the difference of these two horsepowers 
was the horsepower lost in friction in the two gear cases. 


gave the horsepower output of the gears, 
gave the horsepower input to the gears 
The ratio of the two 
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This friction horsepower must be divided between the 
two gear cases in the exact ratio in which it was given 
up to each gear case in the form of heat. 

Since the two gear cases were identical in all dimen- 
sions, this amount could be determined in the following 
way: The two thermometers 7'1 and T2 (Fig. 3) were 
inserted in the oil chamber of the bearings of each case, 
and due to the rapid circulation of the oil, each thermom- 
eter registered the temperature of the oil in each case 
at all times. Careful readings of these thermometers were 
made during the tests. The amount of power lost by fric- 
tion in the gear case causes this oil to heat up an amount 
proportional to the number of heat units developed by 
friction. This heat is radiated to the surrounding air, the 
amount of heat radiated being proportional to the degree 
of temperature of the gear case above room temperature. 
Since the gear cases are the same size, and consequently 
their coefficient of radiation is the same, the amount of 
heat given off by each case would be equal if the tempera- 
ture of the oil in the cases were equal. The amount of heat 
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Morors AND INSTRUMENTS 


The apparatus used was as follows: General Electric 
50-hp. variable-speed (500 to 1000 r.p.m.) direct-current 
motor with drum-type controller. Veeder revolution 
counter on the motor shaft. Voltmeter, ammeter, 500- 
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DIAGRAM FOR APPARATUS FOR “SERIES B” 
‘TESTS 








Fig. 3. 

INSTRUMENTS FOR 
given off by each case is proportional to the temperature 
(above room temperature ) of the oil in each case, and 
the exact amount of friction work lost in each case is pro- 
portional to the temperature (above room temperature) 
of the oil in each case. 

Knowing these temperatures and the total amount of 
the friction losses, it is a comparatively simple matter to 
figure the horsepower input to, and output of, each gear 
case under the different conditions, and to accurately de- 
termine the efficiency of the reduction gear under test. 

The above method was carried out in making all of 
the 16 tests, of series “A,” for determining the input for 
each of the different loads and speeds (Table 1), and of 
series “B,” for determining the output under the same 
loads and speeds (Table 2). 


ARRANGEMENT OF Moror-GEAR CASES, BRAKE WHEEL 
EFFICIENCY TESTS 





MEASURING 


AND 


ampere shunt for armature current, tachometer, ther- 
mometers, speed-reduction and speed-increasing gears, 
flexible couplings, water-cooled prony-brake wheel and 
500-lb. capacity platform scale. 

The exact revolutions per minute of the motor were 
obtained by the use of a Veeder revolution counter and a 
stop watch. Field-current was kept constant by regulat- 
ing the resistance. The tachometer was used to obtain 
approximate values of speed while changing the position 
of the controller handle. The dead load on the prony- 
brake arm was determined by the balancing wheel and 
brake band on the small-diameter shaft through the cen- 
ter of the brake wheel, and weighing the unbalanced mo- 
ment on the platform scale. Before and after the tests, 
the scales were tested and found to be correct. 

As all electrical instruments were used in such a man- 
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ner that the corresponding readings were the same for 
tests of the same number in series “A” and “B,” it was 
not essential that any of these instruments be calibrated 
and the readings corrected, as the final result of the tests 
would not be affected. 


Data, CALCULATIONS AND RESULTS 
Table 1 gives a summary of results obtained from series 


Pinion Speed 


Amps. Volts Net (Ratio Brake 
Test on on Brake R.p.m.of 6to1) Hp. 
No. Motor Motor Load Lb. Motor  R.p.m. (Input) 
1 50 239 35% 557 3342 11.24 
2 50 240 30 638 3828 10.95 
3 50 240 27 717 4302 Bee 
4 50 239 22% 838 5028 10.85 
5 100 236 67% 604 3624 23.4 
6 100 238 64 643 3858 23.55 
7 100 238 57% 710 4260 23.25 
Ss 100 238 49% 818 4908 23.1 
9 150 235 112% 554 3324 35.65 
10 150 236 96 le 657 3942 36.3 
11 150 234%, 88% 700 4200 35.3 
12 150 235 78 % 804 4824 36.0 
13 200 234% 150 552 3312 47.4 
14 200 234 131 638 3828 47.75 
15 200 235 119 695 4170 47.35 
16 200 234 102% 825 4950 48.35 


Hp. output of motor equals hp. input to gear cases. 
TABLE I—SERIES “A” OBSERVATIONS—MOTOR ONLY 
Corrected 


Brake Hp. 
Multiplied 


Amps. Volts Net R.p.m. Actual by Volt- 
Test on on Brake Gear Brake age Ratio 
No. Motor Motor Load Lb. Shaft Hp. (Output) 
1 50 240 24% 571 8.00 7.97 
2 50 240 19% 630 6.93 6.93 
3 50 239% 14% 726 5.97 5.98 
4 50 239% 10% 839 5.04 5.02 
5 100 237% 57% 616 20.2 20.1 
6 100 238 52 638 19.0 19.0 
7 100 238 45% 720 18.65 18.65 
8 100 236% 38 830 18.25 18.33 
9 150 236% 101% 566 32.85 32.6 
10 150 236 87 666 33.2 33.25 
11 150 235% 75% 735 31.6 31.42 
12 150 235% 65% $22 30.8 30.7 
13 200 233% 137% 561 44.15 44.3 
14 200 232 121% 640 44.5 44.9 
15 200 234 101 759 43.9 44.1 
16 200 235 88% 833 42.2 42.0 


Hp. output of gear cases. 
TABLE Il. SERIES “B” OBSERVATIONS—MOTOR AND 
GEAR CASES 


Speed Speed Ratio 
Read- Incr. Reduc. T-1 T-2 T! 
ing Gear T-1 year T-2 Less 22 Less 22 - 
No. Deg. C. Deg. C. Deg. C. Deg. C. T2 
i 52 43 30 2 1.43 
2 53 431, 31 21% 1.44 
3 53% 44 31% 22 1.43 
4 55 45% 33 23% 1.40 
) 57 46 35 24 1.46 
6 58 461% 36 24% 1.48 
i 5S 47 36 25 1.44 
8 58% 48 36 3%, 26 1.41 
9 60 48 38 26 1.46 
10 61 48% 39 26% 1.47 
11 62 48% 40 26%, 1.49 
12 63 50 41 28 1.47 
13 64 50 2 28 1.50 
14 64 50 42 28 1.50 
15 64 50% 42 28% 1.47 
16 65 51% 43 29% 1.46 
Tl 
i a et en 1.46 


Room temp. = 22 deg. C. 
TABLE III. TEMPERATURES OF SPEED INCREASING AND 
REDUCING GEAR CASES 


Hp. Hp. Hp. Hp. Hp. 

' Input Losses Input Output Losses 

Pinion tospeed Speed to Speed Speed Speed 

Test Speed, Incr. Incr. Reduc. Reduc. Reduc. 
No. R.p.m. Gears Gears Gears Gears Gears 
1 3342 11.24 1.95 9.29 .97 32 
2 3828 10.95 2.39 8.56 6:98 183 
3 4302 cian 3.04 8.06 5.98 2.08 
4 5000 10.85 3.46 7.39 5.02 2.37 
5 3624 23.4 1.96 21.44 20.1 1.34 
6 3858 23.55 2.70 20.85 19.0 1.85 
7 4260 23.25 2.7 20.46 18.65 1.91 
8 4918 23.1 2.83 20.27 18.33 1.94 
9 3324 35.65 1.81 3.84 32.6 1.24 
10 3942 36.3 1.81 34.49 33.25 1.24 
11 4200 35.3 2.31 32.99 31.42 1.57 
12 4824 36.0 3.15 32.85 30.7 2.15 
13 3312 47.4 1.84 45.56 44.35 1.26 
14 3828 47.75 1.69 46.06 44.9 1.16 
15 4170 47.35 1.93 45.42 44.1 1.32 
16 4950 48.35 3.77 44.58 42.0 2.58 

TABLE 1V. HORSEPOWER LOSSES IN REDUCTION GEARS 
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“A” tests, motor only. Col. 1 gives the test number, Col. 
2 the ammeter readings. These readings were kept con- 
stant by tightening or loosening the thumb-screw on the 
prony-brake band. Col. 3 gives the voltmeter readings. The 
net brake load, Col. 4 was obtained by subtracting the 
dead-load brake reading from each of the gross brake 
readings for the several tests. Col. 5 gives the r.p.m. of 
the motor shaft. The actual time was determined for 
300 revolutions of the motor shaft by watching the revo- 
lution counters and noting the elapsed time on a split- 
second stop watch. From these elapsed-time readings 
the r.p.m. may be readily calculated. Col. 6 gives the 
comparative pinion speed in r.p.m.; these are, of course, 
six times the gear speed noted in previous columns. Col. 
7 gives the horsepower output of the motor under the 
several conditions of amperage and voltage. The distance 
from the center of the brake wheel to the knife edge on 
which brake arm rested, was carefully calipered and found 
to be 36,4 in. The horsepower output under any con- 
dition being calculated from the formula: 
6.28 PRN 


: i= 
hp outpu 33.000 


where P is net load on scale, R is the radius of the brake 
arm in feet, and \V is r.p.m. 

Table 2 gives the summary of series of tests “B,” using 
the motor and gears. Data were obtained as in Table 1 


for Cols. 1-6, inclusive, the actual gear speeds being used 
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Fie. 5. Dracram or APPARATUS 
ror “Serres A” Tests 





to caleulate the horsepower output shown in Col. 6. In 
Col. 7 a correction in the horsepower has been made for 
variation in voltage. As the voltage on the line supply- 
ing power to the motor was not constant, it is evident, for 
comparative tests in series “A” and “B,” that, the amperes 
being held constant, if the voltage in series “B” is higher 
than it was during series “A,” there is more power being 
supplied during test “B,” and a higher output will be 
shown on the prony brake. To make the two tests strictly 
comparable, the horsepower output obtained in test “B” 
must be reduced in the ratio of the two voltages. The re- 
verse is true when the voltage is lower during series “B” 
under certain conditions, than it was under the same con- 
dition for series “A.” 

In Table 3 are shown the readings of the temperature 
of the gear cases, taken during the progress of series “B” 
tests. As previously explained, the ratio of the tempera- 
tures (above room temperature of 22 deg. C.) was ob- 
tained for each set of readings, and an arithmetical aver- 
age calculated for use in distributing the friction losses 
between the speed-increasing gear and the speed-reduction 
gear. The average ratio of 1.46 means simply that 46 
per cent. more heat was developed in The speed-increasing 
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gear case than in the speed-reducing gear case. This 
figure was used in computing the horsepower losses shown 
in Table 4. 

In Col. % of Table 4 are shown the horsepower losses 
in the reduction gear. The variation of horsepower lost 
with increase of pinion speed is quite marked, and tends 
to remain constant independently of the variation of the 
horsepower load the gears are transmitting. In fact, as 
the load is increased, the speed remaining approximately 
constant, the actual horsepower lost shows a decrease. 
This may be accounted for by one, or both, of two things. 
As both transmission cases were entirely new, this test 
being the first time that they had been run under normal 
conditions of load and speed since being assembled in the 
shop, it was natural to expect that the friction load would 
decrease somewhat, due to the bearings and parts becom- 
ing better worn in. Also, as the series of tests progressed 
from lower to higher loads, the lubricating oil became 
warmer and somewhat thinner and less viscous, account- 
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The Fawcus standard turbine reduction gear, rated at 
90 hp. at a pinion speed of 3600 r.p.m., has 17 teeth in 
the pinion, seven diametral pitch, 61% in. total face. In 
a 6 to 1 speed reduction the gear would have 102 teeth. 
Teeth are cut 20 deg. involute, short addendum. The 
helical angle of the tooth is 23 deg. 

The tests were made at the Carnegie Institute of Tech- 
nology, Pittsburgh, Penn., in their Mechanical Engineer- 
ing Department Testing Laboratory, and were performed 
under the personal supervision of Prof. J. C. Sproull, of 
the School of Applied Science, Department of Mechanical 
Engineering, and myself. 

ss 


Relieving a Tap 
By W. ALTON 


The illustration shows a method used for relieving the 
threads of a tap. The tap was placed between centers 
on the shaper and supported by the block A. Then with 
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ing for less frictional resistance in the bearings of the 
gear case. 

On account of the tendency, shown above, of the horse- 
power losses to be entirely independent of the horsepower 
joad transmitted (the speed remaining approximately 
constant), as previous experiments with other classes of 
high-speed well designed machinery have clearly shown, 
the friction load was considered constant for a given 
speed, and was considered as varying only with the speed. 

To obtain an accurate value of this variation in fric- 
tion loss with the speed, the curve, Fig. 6, was plotted. 
The various points show the actual horsepower losses at 
different speeds, the data being taken from Table 4, Cols. 
2 and 7. By drawing an average curve between the points 
thus found, and making the reasonable assumption that 
the variations above and below the curve are errors of 
observation, the friction losses at various pinion speeds 
are extremely closely approximated. That these approxi- 
mations and assumptions are on the safe side is proved 
by the fact that as the series of tests progressed the losses 
tended to become smaller for any particular speed. The 
average loss thus obtained must, therefore, be somewhat 
in excess of that which might confidently be expected at 
still higher loads. 

The curve, Fig. 7, shows the horsepower ratings under 
normal conditions which are given by the manufacturer 
for the reduction gear when running at the various speeds 
under consideration. 

The curve, Fig. 8, gives the corresponding calculated 
values of the efficiency of the turbine reduction gear when 
transmitting the full rated horsepower, for the range of 
pinion speeds covered by the series of tests. 


or RepucTiIon CASES WITH 
PINION SPEED 


EFFICIENCY AT Futut RAtTep 
LOAD WITH PINION SPEED 


a tool shank carrying a hardened-steei roller B, the face 
of the flute was rolled near the root of the thread so as 
to slightly expand it. 
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Metuop or RELIEVING 
THE Taps 


This was done on each flute and made a good job as 
the tap was made slightly under size and the expanding 
on the cutting edge brought it up to size. 

[This looks pretty much like a makeshift way of bring- 
ing a tap up to size after it had been cut too small. It 
practically throws up a burr on the cutting edge.—Ed. ] 











April 23, 1914 


AMERICAN MACHINIST 


729 


Jigs and Tools Used for the “Ware” 
Carburetor 


By F. W. WHITEHEAD 


SYNOPSIS—The machining of the body of an engine 
carburetor in an automatic and the tools and jigs used 
tc produce accuracy are discussed and illustrated. The 
machining operations on the float chamber are performed 
in an automatic. In the last operation the casting is 
located by means of a taper plug, which fits into a hole 
bored in the previous operation. This insures the ma- 
chined surfaces in both operations being true with each 
other. 
4 

The Ware carburetor, a sectional view of which is shown 
in Fig. 1, is used largely in an English automobile fac- 
tory. This carburetor is one of the simplest in construc- 
tion and action on the British market, and presents when 
finished a neat, compact and reliable article. 

In this case, only a few hundred carburetors were being 
put through, so that it was advisable to design the tools 
as cheaply as possible while still retaining efficiency. The 
main points to be noticed in these tools are their simpli- 
city, cheapness and efficiency. The carburetor body A has 
to be bored, screwed and turned on the front and outside 
for the nameplate and patent number, holes drilled and 
tapped for throttle spindle, together with the other small 
holes shown. 


MACHINING THE Bopy 


The tools used in these operations are shown in Fig. 2. 


These are used on a small Warner & Swasey turret lathe, 
with back chaser attachment for screw cutting. The 
standard two-jaw chuck is fitted with jaws bored out to 
take the circular casting of the carburetor body, and the 
chuck is bushed to take a pilot bar. 

The bar A is psed for boring the hole B, and the head 
C carries the tools for boring the threaded hole D and 
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Fig. 2. 





turning the outside of the flange. The bar is guided in 
the bushing /, which is carried in the chuck on the lathe. 
The floating reamer F is used for finishing out to size the 
bored hole B. The tool @ is used for taking away the last 
thread of the threaded hole. This is used by feeding a 
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smal! circular capstan across to a dead stop. The back 
face of the carburetor body is faced up on an expanding 
plug. 

The lathe drill jig is shown in Fig. 3. This is for 
drilling the throttle-spindle cross-holes and the large tap 
holes of the body. This jig consists of an angle bracket, 
which is bolted and doweled to the faceplate on the tur- 
ret machine. This angle bracket has a plug with four 
holes containing four different positions for the drilling, 
the holes being drilled from both sides and reamed from 
one side only. 

The tapping and facing of the bosses round the tap 
hole is also done, standard tools being held in the cap- 
The difference in height between the centers of the 
This lathe 


stan. 
holes is made up by a split distance washer. 
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Dritt Jig roR SMALL HoLes rs CAarsureror 
Bopy 


Fig. I. 


jig has a great advantage over the drilling-machine jig, 
no time being lost in changing drills, reamers and taps, 
as they are all carried on the machine at the same time. 

Fig. 4 shows the jig used for all the small holes in the 
carburetor body. It is a round, light shell, turned on the 
outside and used in the angle block A for drilling the 
holes in the circumference. The jig stands on the ear- 
buretor body itself. When drilling the holes on the 
angle in the top of the body, the jig stands on the false 
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bottom, the varying angles being obtained by turning the 
jig around and dropping it over a small pin in the false 
bottom. After drilling one of the holes through the cast- 
ing, the pin B is placed through the jig and the holes, 
holding the jig in position during the drilling of the other 











FirsT-OPERATION TURNING TooLs FoR FLOAT 
CHAMBER 








SECOND-OPERATION TuRNING Toots ror FLoar 
CILAMBER 


holes. ‘This finishes the machining of the body, the whoie 


set of tools being easy to use and practically foolproof. 


Toots For FLOAT CHAMBER 
Next in order are the tools for the float chamber /}, 
Fig. 1. This is held in the same two jaws as the body, 
t=] ed . 


and the tools shown in Fig. 5 are used. The tool A is 
used for boring the inside of the casting and facing the 
bottom. The tool # is for turning the part to be threaded 
with the tool (, and the tool D is also for facing the bot- 
tom of the float chamber. These tools finish the job at 
one operation, excepting screw cutting, the hole down the 
center of the chamber being made by standard drills from 
the turret. 

The second-operation tools for the float chamber are 
shown in Fig. 6. These consist of a taper plug A with 
a split expanding bushing on it, which fits the body of the 
chamber. It is operated by a knurled screw, which is quite 
sufficient to hold it while the end is turned and drilled by 
the tools. The outside is turned to the thread size with 
the tool B, and the taper hole bored with the tool C, both 
tools being operated and carried in one holder. 

Fig. 7 shows the first-operation tools for turning the 
carburetor funnel (, Fig. 1. The casting is carried in 
chuck jaws, and the taper hole is first bored with the tool 
{. The outside and outer face are then turned with the 
touls carried in the head B. The second-operation tools 
are shorn in Fig. 8. In this operation the outside flange 
of the carburetor funnel is turned with the tool A and 
the radius of the bore is formed with the tool B. 

The drill jigs for the side levers for operating the 
throttle D, Fig. 1, are shown in Figs. 9 and 10. In both 

these jigs the component parts are dropped into a fixed 
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V and clamped with a loose V, the bushings being car- 
ried in the top plate, which locates on two dowel pins. 
These jigs are very small and easy to handle. Slip bush- 
ings enable the holes to be drilled and reamed before re- 
_ moving the piece from the jig. 


DRILLING THE SPINDLE 


Fig. 11 shows the drill jig used for the spindle, which 
carries the float balance weights #, Fig. 1. The job is 
first milled and then located in the jig from the milled 
notch A and the small drilled hole at the end. This jig 
is made of machinery steel, drilled and case-hardened. 

The jig for drilling the small balance weights for the 
float F Fig. 1, is shown in Fig. 12. These are very awk- 
ward things to hold under ordinary circumstances, but the 
small spring A, Fig. 12, provides a convenient method of 
doing things. This jig consists of a small block milled 
out to receive jaw B operated by the spring A. The 


= 








FIG.7 FIRST OPERATION 
(TOOLS FOR CARBURETOR FUNNEL ) 
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jaw keeps its alignment by sliding on two pins C. Thx 
piece is put into the jig, the jig is turned over and the job 
drilled from the back. 

Fig. 13 shows the jig for drilling the throttle spindle 
(, Fig. 1. This spindle is a piece of brass bar with an 
clongated slot to take the throttle, 
Two holes are first drilled at a distance which 
The metal is then 


which is screwed in 
position. 
corresponds to the ends of the slot. 
taken out by a thin milling cutter, which is lowered first 
from one side and then the other, and makes a well fin- 
ished piece. 


x 


An Assembling Stand 
A stand for holding shaper vises while assembling, is 
This is in use in the shop of the Smith & Mills 
A long 


shown. 


Co., Cincinnati, O. T-slotted rail is used to 
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ARBURETOR FUNNEL 


which to bolt the and this is trunnioned, so as to 
swing in stands at each end. One of the trunnions has 


a worm keyed to it as shown at A. A worm B# 


\ IseCs, 


gear 














An ASSEMBLING STAND 
meshes with this gear and is turned by means of the han- 
dle C. By using this arrangement, the rail and vises may 
be placed at any angle desired by the workman for his 
convenience while fitting the parts. 
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Oil Grooving Shafts 
By E. A. THANTON 


A lathe attachment for cutting oil grooves in shafts 
is shown in Fig. 1. A bevel gear A is screwed onto the 
lathe nose, this gear meshes with the bevel gear B on 
the same shaft with the slotted crank disk C. The bev- 
el gear and crank disk are carried on a bracket D clamped 
to the lathe bed. A connecting-rod F connects the crank 
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Fie. 2. Some or THE Work DONE 
disk and the bracket F, which is bolted to the carriage 
saddle. The collar G is hinged to the bracket to allow 
for the crank motion. The connecting-rod is clamped 
into the collar by two setscrews H, which allow the car- 
riage to be set where wanted. The slot in the crank disk 
also makes it possible to set the stroke to suit thé work. 
The cutting is done as the shaft 7 revolves, by a small 
pointed mill at J which is run by the electric motor K. 
The motor, cutter-spindle and chip-box L are all car- 
ried on the cross-slide so as to be run in or out by turn- 
ing the ballerank M. 

Some of the grooving done with this attachment is 
shown in Fig. 2. 


28 


United States Geological Survey the 
(spelter) in 1913 was the largest 
was 1,103,359 tons, of which 


According to the 
world’s production of zine 
recorded. The total production 
346.676 tons were produced in the United States, 311,914 in 
Germany, and 217,941 in Belgium. Other countries which 
produced smaller amounts were Great Britain, France, Spain 
The imports of zinc into the United States in 
1913 were valued at $722,962 as against an import value in 
1912 of $1,363,884. The exports were valued in 1913 at 
$1.7235,199. Some interesting data are given in regard to the 
zine industry of Australia, which is confined to the Broken 
Hills district of New South Wales where the production has 
49,000 tons in 1899 to 516,000 tons in 1911; the 
is obtained from tailings. 


and Austria. 


jumped from 
bulk of the production 
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Through the Inspector’s 
Gage 











Refinement does not necessarily mean perfection ; there 
are degrees of refinement, but no degrees of accuracy or 
perfection. 

* * * 

In making patterns for rough cast sprockets, it is im- 
portant that sufficient backlash or chain clearance be 
given. 

* * * 

An estimate of the earning powers of locomotives shows 
that the average gross revenue from each is between $3000 
and $4000 a month, or, roughly, $100 a day. 

oS: w 

Some of us become so interested in solving mechanical 
problems that we neglect the business problems of life, 
which are just as essential to commercial success as the 
mechanical ones. 

* *« * 

As long as flywheels are attached to engines there can 
be no such thing as a “safe” flywheel ; flywheels can only 
stand a certain speed and if the engine runs away the 
flywheel is bound to suffer. 

* o * 

The basis of interchangeable manufacture is a thorough 
system of gaging, and no firm can successfully enter that 
field without carefully considering the question of gages 
in general and limit gages in particular. 

* * * 

In cutting spur gears it is advisable to cut the first 
teeth from 0.002 to 0.004 in. large. They can then be 
corrected and the cutters accurately set. By this means 
no gears are spoiled, as the first cut gears can be recut to 
size. 

* * * 

The minimum temperature at which uniform pene- 
tration of carbon can be obtained with case-carbonizing 
seems to be 1500 deg. F. With lower temperatures the 
carbon maximum is not uniform in its distribution and 


the penetration is too slow. 
* * * 


In the locomotive repair shops repairs must be made at 
a minimum total cost and especially in the lowest possi- 
ble time because of the extent of the earning power of 
the locomotive temporarily out of action. Experience 
has shown that electric power enables repairs to be quick- 
ly done. 

* * * 

In hydraulic machinery the density of the material 
used, aside from its tensile strength, is of the utmost im- 
portance. Water under 3000 to 4000 Ib. pressure will 
ooze through cylinder walls made of ordinary gray iron 3 
or 4 in. thick; for high pressures, it is usual to use air- 
furnace iron, which is exceedingly dense. 

* * * 

When a firm opens negotiations to hire a man he should 
be kept informed as fully as possible of the way in which 
matters are progressing. Above all he should not be kept 
on the anxious seat a moment longer than is necessary, 
not only on account of mental wear and tear, but also that 
he may not ignore. other opportunities. 
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A Universal Indicator and 
Angle Iron 


In Fig. 1 is illustrated an indicator, with its attach- 
ments, that is applicable to all forms of testing as re- 
quired in the machine shop. The contact ends at the left, 
which fit on the tapered shank of the indicator, have a 
wide range and may be used in any position at will. The 
end shown on the tool is used when indicating work to be 
bored in a miller or drilling machine in cases where but- 
tons are used to locate the exact position of the 
holes. 

The indicator is clamped to the spindle of the machine 
and revolved around the button, readings being taken at 
different positions, and the table of the machine adjusted 
until the indicator reading is the same at all points of the 
revolution. The center of the desired hole should then be 
in the axis of the spindle; this is not the case, however, 
with many indicators that I have used. As a matter of 
fact, steel levers were first made for the tool illustrated, 
but, although they were made as light as possible, a varia- 
tion of over 0.001 in. from the figures at which the but- 
ton was set was found in all holes bored. This was due 
to the difference in pressure set up against the contact 
rod when the weight of the levers was alternately reversed 
by rotation. When the weight of the levers was against 
the rod, a tension was set up tending to spring the work 


away from the work; when the indicator was turned 
through 180 deg., releasing this weight, this spring was 


relieved. Aluminum levers were made, as small] 
sible, and this variation disappeared. Single-lever indi- 
cators, having a long arm to get the desired ratio, cause 
trouble unless rigid supports are made and this is not al- 
ways convenient. 

At the front of Fig. 1 is a spring centering tool used 
when aligning a punch mark or small hole with the 
spindle of a machine, and at the left a point to spring 
on to it when working under a shoulder or small space. 


as pos- 


At the right is a holder for a tool post consisting of a 
piece of lathe-tool stock, machined as shown to hold a 


bar, and spring tempered. Also at the right are two ex- 
tensions for the tool, one for testing the back of a piece 
that cannot be reached by the other points, and the other 
for testing holes down to 14 in. diameter. 

The indicator and clamp have their construction more 
clearly shown in Fig. 2, and in Fig. 3 is a detailed draw- 
ing of the clamp. 

Figs. 4 and 5 illustrate a convenient tool for the tool 
maker’s collection ; with it work may be laid out, punches 
held to square the ends, and pieces held te grind any an- 
gle. It is made of cast iron, having its outside faces 
about 21% in. square and every face square with the ad- 
joining faces. The small brackets have their working 
faces square with each other and are used for a variety 
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CLAMP FOR ATTACHING INDICATOR TO SURFACE 
GAGE 
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Userut ANGLE Iron AND ATTACHMENTS 

of purposes. A plate is set on one face as a guide when 
grinding the edges of a piece square with each other; V- 
ways are cut, true with the face of the iron, and are used 
for holding round rods; all pieces are held in place by 
ordinary parallel clamps. 

KE. T. WARREN. 
Southbridge, Mass. 
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Punch and Die with Automatic 
Spacing Device 


In the accompanying line drawings are shown a semi- 
automatic punch and die designed for accuracy on work 
of a somewhat peculiar nature. 

Referring to Fig. 1, it will be seen that the work pro- 
duced consists of evenly spaced holes in a narrow strip 
of metal, this was 18 gage, or 0.05-in. cold-rolled sheet, 
and the purpose of the holes was to form the adjusting 
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Puncn AND Die witn AvuToMATIc-Spacina DEvIcE 
supports for shelving which could be spaced to suit con- 
venience. 

As a considerable quantity of these strips was required 
from time to time and it was necessary that the spacing 
on all different lots should be exact, not only from one 
hole to the next, but between any two holes, the ordinary 


type of stop or gage pin was unsatisfactory. 
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For one reason it would wear slightly and a couple 
of thousandths on the pin meant nearly ¥% in. on the 
full length of the strip, and then also it was practically 
impossible to fit two pins exactly alike, in case one was 
broken off or a new die made. ‘These difficulties were en- 
tirely overcome in the manner shown. 

Referring to the punch and die, Fig. 2, it will be found 
that there is no gage pin but instead, a spacing bar, with 
the required spacings permanently established and by the 
nature of the plunger A, Fig. 1, each stroke of the press 
indexes the work forward the required amount. 

The action and operation are as follows: to start, the in- 
dex bar B is drawn to the right until the stock support 
C strikes the die block D when the work is pushed 
against it as a stop and the first hole punched, the dog 
being prevented from operating on this first stroke by 
a wire hook held in the hand, which pulls back the dog 
by means of the knob 2. The work is now fed forward 
by hand and hooked over the pin F and the latch G 
swung around to prevent its springing off when the sec- 
ond hole is punched with the rod held out of engagement 
as on the first stroke. For the third and remaining 
strokes, the dog is allowed to operate and the foot kept 
on the treadle until the piece is finished, each stroke 
spacing and punching its own hole complete. 

As a difference of a few thousandths between any two 
holes was of no moment no more accurate locating de- 
vice than the forward movement of the dog was necessary, 
it being only required to avoid the cumulative error in- 
troduced by a long or short gage pin, and this the de- 
vice shown accomplished besides making a considerable 
saving on the punching time, as evidenced by the piece- 
work rates; it also reduced spoiled work to almost noth- 
ing. 

P. A. FREDERICKS. 

(ineinnati, Ohio. 


Turning on a Lincoln Miller 


There are many shops where a heavy turret lathe with 
a rigid cross-slide, with power feed, would at times be a 
good machine to have, but, owing to the quantity of work 
available for it, the machine would be a luxury that we 
can well dispense with; so we do the best we can with 
what we have and the following idea is the result of 
such conditions. 

The casting to be machined was formerly bored on a 
drilling machine, then turned and faced on a lathe. As 
this was too slow, it was up to us to devise a quicker 
way. It was here the Lincoln miller came in as we had 
one of a rigid type. 

We put a 12-in., four-jaw universal chuck on the live 
spindle. We had an old 8-in., three-jaw scroll chuck which 
we bored out to allow the fork on the casting to enter 
far enough to grip the casting on the cylindrical end. 
This chuck was mounted on a sleeve to go over the tail 
spindle with a ball-thrust bearing inside between the 
end of the spindle and sleeve. The 12-in. chuck was 
used to grip the sprocket and act as a driver. With 
this method of chucking we were assured of the turning 
being practically concentric with the sprocket. 

The fixture for holding cutters was planed with a 
tongue to fit the slot in the table and was held with a 
holt at each end. The two cutters A rough face the 
casting at B. These cutters are round with a screw act- 
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ing against a flat surface to hold them. ‘There is a screw 
under each to adjust them to center height. ‘Two cut- 
ters C, % in. thick and notched to break the chip, do 
the roughing and the cutter D does the finishing which 
includes finishing the face B to length. 

As will be readily seen, the method of operation is to 
draw back the table until the cutters A remove stock from 
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TURNING ON A VERTICAL MILLER 
the other cutters to 


the face B, then reverse and allow 


pass under. 


The fixture was planed to give the cutters a top 
clearance of 5 deg., and an angle of % in. in 5 in. This 


would allow the first roughing cutter to be leaving the 
cut as the second cutter was starting. Between the sec- 
ond roughing cutter and the finishing cutter, a %-in. 
plate was placed. This allowed the roughing cutters to 
be out before the finishing cutter started to face. All 
three cutters are clamped together with two screws from 
the back. To adjust the cutters for height, two screws 
with large flat heads and locked with a jamb nut act on 
a plate that adjusts all three cutters at the same time. 
A slot planed across the cutters and plate with a piece of 
flat steel inserted saves time in aligning them. 

A grinding fixture was made to hold all three cutters 
at the proper angle and they were all ground at the 
same time to the same height. The spring of the cast- 
ing was enough to allow the finishing cutter to take a 
light sizing cut. The piece was then clamped in a spe- 
cial boring jig holding it by the turned surface and was 
bored. 

Altogether, the method was satisfactory as it enabled 
us to increase our output over 300 per cent. 

A. A. BERTRAND. 
Auburn, N. Y. 
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Turning Fixture for Gas-Engine 
Pistons 
The following method of machining gas-engine pis- 
tons has proved a success both as to the quality and quan- 
tity of the product. 
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The rough castings are first annealed and then sent to 
the automatic department where they are rough-turned, 
the ring grooves roughed out, the top and bottom rough- 
faced and the relief at the center of the piston finished at 
the rate of 20 pistons, 44 in. diameter by 5 in. 
per hour. 

In this machining operation the pistons are chucked 


long 








TURNING FIxturE FoR GaAs-ENGINE Pistons 
from the inside by means of the expanding chuck shown 
in the illustration. This chuck has two sets of three pins 
A, one set at the front and the other at the rear, which 
true the casting up so that an even thickness of wall is 
obtained in the finishing piston. The screw B 
the double purpose of holding the cover in place and lo- 
cating the piston endwise so that an equal thickness of 
head is obtained on all pistons. The construction of the 
chuck, which is operated through the rod C by means of 
a handwheel at the back end of the spindle, is clearly 
shown and needs no further description. 


L. G. 


serves 


Hunt. 
Ind. 


Marion, 
Spider for Use When Turning 
Pistons 


When machining gas- 
beyond the capacity of automatic chucking machines the 


and oil-engine pistons which are 


so called spider is used to center the open end, while the 
solid end is held in the chuck jaws. 

The spider usually consists of a rough cast-iron collar 
with radiating screws. The are 
tightened against the rough bars of the piston, and it is 
awkward to make adjustments when truing up the work. 


leads of these screws 
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To get rid of these troubles we designed the spider illus- 
trated; making the spider integral with the tailstock 
gives great rigidity. A double-cone bearing is provided 
to take any end thrust and play in the bearing. This 
bearing can be well lubricated while running, by keeping 
the hole A in the shank filled with oil. Another advan- 
tage of this design is the accessible position in which the 
screws are placed. 

The points of the screws are turned 45 deg. Square 
pieces of hardened steel B have machined faces at 
45 deg. on the bottom ends and these ride up and 
down the screw points when the latter are turned to make 
adjustments. To prevent the square pieces falling out, 
slots are milled at C and the screw D is tightened to hold 
the pieces B. To turn the piston, the combustion end 
is held in ordinary chuck jaws, the tailstock with the 
spider is then brought up to position and the piston ma- 
chined in the usual manner. 

T. SHARP. 
Portsmouth, Eng. 
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A Novel Folding Seat 


The illustration shows a folding seat fitted in the offi- 
cers’ shower baths on battleships. The hinge and case 
are so designed that the legs fold over when the seat is 
lifted. The rubber tips at the bottom of the legs prevents 
the chipping of the tiles. The interesting feature was 
the method of setting the legs in the bearings. It will 
be noted that it would be impossible, with a bend at 





A Novet Foupine Seat 


each end, to pass the legs through the bearings. The 
legs are first bent, then painted at the bearings, placed 
in the mold and the bearings cast in position; with a lit- 
tle working the charred paint comes out and the bearings 
and legs are fitted. 

A. H. Nowrse. 


Brooklyn, N. Y. 
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Molding a Large Cooler Trough 


To turn out a large cooler-trough casting -is not so 
simple an operation as one might imagine, for its great 
length and the exceeding thinness of the metal necessi- 
tate care to insure a casting of even density. The usual 
floor pit and cinder bed is prepared and the pattern is 
bedded and rammed to its cope parting. 

Wooden spreaders or distance pieces are placed on the 
inside of the pattern to prevent any distortion during 
ramming. ‘The making of the green-sand core to insure 
a perfect “lift” is ‘a more difficult job. 

On account of the great length and bulk of sand and 
gaggers in this core, all tendency to sag must be over- 
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Altered AirHoist Cylinder Pattern 
(Shaded Portions Show Lengthening strips) 


braces to prevent distortion in ramming core 
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come. Rigidity is obtained by the use of a special heavy 
‘ast-iron arbor. This arbor is cast in open sand and 
has three heavy tie bolts, one at each end and one in the 
center. 

The pattern is now lined with green-sand facing and 
the arbor placed in position. The cope is lowered and 
the arbor firmly bolted into ppsition by means of the T- 
bolts, which pass through heavy yokes resting on the 
cope cross-bars. The necessary gaggers are placed and 
the core and cope rammed. Large square-sided guide 
stakes, longer than the depth of core to be lifted are 
driven at the cope corners—two at each corner—and the 
core is easily and safely lifted and placed on tripods to 
be finished. 

The pattern is drawn and the mold and core finished 
in the usual manner, except in the largest sizes, when the 
core is skin dried. The mold is gated from each end 
and risers taken off at intervals along the finishing strip, 
or dirt flange. Only by use of the heavy cast-iron arbor 
can a casting of this class be turned out satisfactorily. 

Frank R. CALKINs. 

Yonkers, N. Y. 


The International Irrigation Convention is scheduled to 
meet at Calgary this summer. Close to this town is to be 


found one of the largest private irrigation projects on the 
American continent—the Bassano Dam. This is 720 ft. long 
contains 40,000 cu.ft. of concrete and 2,500,000 lb. of rein- 
forcing steel. It irrigates 910,000 acres of land and supplies 
5098 miles of ditches and canals with water. 
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Reinforcements for Tapped 
Holes 


C. F. Scribner’s article on the above subject on page 
514 reminds me of a punch and die we made a few years 
ago to bend and draw this reinforcement so as to give 
more thread room. 

The part is shown in Fig. 1 with the drawn portion and 
the increased thread space in comparison with its thick- 
ness of stock. In the perspective view one side leg is re- 
moved to show the drawn boss. 

The sequence of operations necessary to manufacture 
this part is: First operation, blank and pierce all holes; 
second operation, bend and draw the boss for the tapped 
hole; third operation, tap the drawn hole. 

Fig. 2 shows the stock layout for the blanking 
and piercing die; the size of the hole Y determines the 
length of the drawn boss. If this hole is made large 




















IE Pars 
Spring. Prieta F16.2 
wa! Die Holder 
Se=-! 


! 
tt 











FIG.3 
REINFORCEMENT FOR Taprep Howes in Brass 


the drawn boss will not be long and again, if the hole is 
small you can obtain a longer boss, because it is the 
amount of metal left after you pierce the hole which 
determines the length of boss. 

Fig. 3 shows the punch and die with the part in 
position completely formed and with the correct size of 
hole corresponding to the proper tap-drill size for the 
tapping operation. 

One of the blanks is shown at A; at B are two pins 
with springs to operate the pressure pad. These have 
two projections C, one on each side, which stop against 
D in the cutout portion F£ in the plate F. There are 
two of these plates secured to the side of the die, which 


Discussion of Previous Question 





retain the pressure pad. The pin G draws the boss and 

is provided with a point to enter the pierced hole. The 

pin H in the punch removes the completed part. 
Newark, N. J. Grorce R. Grannis. 


* 


Routing System for An En- 
gineering Shop 


I have read Mr. Searle’s remarks on page 253 referring 
to inspectors controlling the sequence of operations as 
stated in my article on “Routing in Engineering Work- 
shops.” 

The question of a separate routing department has not 
been overlooked, but has had serious consideration, and 
I am safe in saying that this addition to the nonproduc- 
ing staff has found no favor in this country. 

It matters little whether a firm has a specialized prod- 
uct, or is purely a general engineering concern—the sys- 
tem laid down in my article will equally apply. The 
concern manufacturing articles in large quantities will 
get to rock-bottom methods by the system of inspection, 
just as quickly as if a special department was formed 
to do the work. On general engineering the routing 
department is no use whatever. As the work goes through 
its various operations, milling, drilling and the like, the 
charge hand or foreman of these machines puts through 
the parts on the machine most convenient for the work 
at the time. 

Dealing with changes in design calling for alterations 
to the number of holes and the like, I may say that the 
person responsible for the rate-fixing would naturally be 
informed of all alterations, and modify his prices accord- 
ingly. 

A routing department costs money, and that money has 
to be saved by reducing the costs, such reduction to be 
due to the routing department’s efforts, which, in a fairly 
well managed concern will be utterly impossible. 

Inspectors are necessary, where piecework is in vogue, 
to insure that only work is paid for that is correct and 
passable, also to weed out workmen quickly who system- 
atically do bad work. The inspector, handling all the 
drawings, and knowing the construction of the machines 
being manufactured and being in nine cases out of ten 
our future foreman, has the knowledge necessary to con- 
trol the sequence of operations. 

Where a large variety of work is done in the same shop, 
certain work is allotted to certain inspectors, the same 
inspector always inspecting the same class of work. If 
any doubt should exist in his mind, as to the sequence of 
operations, he can appeal to his chief, who can give a 
decision, or if the chief thinks it necessary or advisable 
he can discuss with the general foreman or works man- 
ager, and then give his inspector his decision for future 
guidance. I think I have answered the point raised in 
Mr. Searle’s letter. 

Grorce Hay. 

Stapleford, Notts, Eng. 
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Editorials 





The pictorial page preceding this presents a compari- 
son of the machinery and foundry industries with other 
typical manufacturing industries in various American 
cities. The basis of comparison is the “value ;"“fled by 
manufacture” in the different industries, as givegf in the 
thirteenth Census. 

It would be of interest to show a comparison upon a 
basis of “value of products,” but this is impossible, owing 
to the fact that the products of one plant become the ma- 
terials of manufacture of another and therefore in the 
value of products as reported by different factories there 
is to a great extent duplication of the value of materials 
as produced by other industries and by other plants in 
the same industry. 

This duplication is practically avoided in statistics of 
“value added by manufacture,” as these figures repre- 
sent the difference between value of products and costs 
of materials. Hence the relative economic importance of 
different manufacturing industries is best measured by 
the value added in these industries by the process of 
manufacture. 

w 


Power Tapping 


Reliable information is needed on speeds for power 
tapping. Only a few tables and scraps of information 
have been published on this subject, and these have little 
effect on practice. The efforts which have improved drill- 
ing practice, particularly as to the increase in speeds, 
have apparently passed tapping harmlessly by. Yet pow- 
er tapping is an important operation and one that cer- 
tainly needs investigation. 

We recently wrote a series of letters to tap manufac- 
turers of the United States, asking for information on 
this matter of speeds. The replies are almost unanimous 
in failing to give information. Most of them point out 
a number of influencing conditions, saying that these 
vary so much in different shops, that it is impossible to 
make general rules. These influences can be summed 
up under five general heads. 

Variations in materials tapped. 

Variations in the effect of different tapping lubricants. 

Differences in the sizes of the tap hole, whether in- 
tended to give 34, % or a full thread. 

Differences in the number of chamfered threads, that 
is, in the distribution of the cut over the teeth of the tap. 

Variations in condition and kinds of taps—whether 
made of high quality material or a cheaper grade, and 
whether dull or sharp. 

But in spite of these many factors, it stands to reason 
that some practical rules can be given for tap speeds. 
The fact that there is such a large amount of power 
tapping done is proof of the possibility. It seems reason- 
able to believe that a uniform surface speed could be se- 
lected for taps from 1% to 11% in. diameter, for each one 
of the common materials tapped and with uniform lubri- 


cation. ‘The metals might well be tool steel, mild steel 
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and cold rolled, Norway iron, cast iron, bronze, and 
brass. On the matter of lubrication, we already have 
some information. A few years ago, F. O. Wells pre- 
sented a paper to the American Society of Mechanical 
Engineers, detailing the results of a series of experiments 
to determine the breaking strengths of taps. Seven dif- 
ferent lubricants figured in these tests, arranged as fol- 
lows, beginning with the one which produced the smooth- 
est thread with the least expenditure of power, and end- 
ing with the one that took the greatest amount of power 
and produced torn threads: Animal lard oil; sperm 
oil; graphite 10 per cent., tallow 90 per cent.; soap 
compound; mineral lard oil; machine oil. 

It is interesting to note that the tests made with ma- 
chine oil gave worse results than those where tapping 
was done dry. 

In the case of taps smaller than % in., the conditions 
are somewhat different, because of the great increase of 
revolutions per minute if it is attemped to fix a stand- 
ard peripheral cutting speed per minute. For the num- 
ber sizes the increase would be so great, that it is possi- 
ble that a point would soon be reached beyond which it 
would not be practicable to go. 

For these sizes, one correspondent sent data of his 
own practice. He divided machine screw taps in the num- 
bered sizes from 2 to 30 into three groups. The first 
group includes Nos. 2 to 5, the second, 6 to 14, and the 
third, 16 to 30, inclusive. He fixes a speed for the 
first of 1150, the second 850, and the third 375 r.p.m. 
These are for nut tapping, in nuts that are somewhat 
thinner than the United States Standard, cold punched 
with holes of a size to give about three-quarters full 
thread. 

We will be grateful if readers will send information 
on tapping to the AMerIcAN MACHIwIST, to aid in clear- 
iug up this important matter. 

* 


Graphic Statistics 


The AMERICAN Macuinist has often advocated the 
use of diagrams and charts to present engineering infor- 
mation in the most usable form. The April local meeting 
of the American Society of Mechanical Engineers, held 
in New York City, was devoted to this subject, the ad- 
dress being given by Willard C. Brinton. By lantern 
slides he showed specimens of a great variety of diagrams 
and charts, and explained some of their important uses 
and limitations. The greater part of his talk was devoted 
to methods for keeping corporation operating records, in 
which time is one of the variables. He did not touch 
upon the plotting of engineering formulas, or the results 
of experimental physical research. 

One difficulty that the engineer constantly faces is 
the corporation president or board of directors 
see the force of the conclusion that he arrives at. The 
trouble of explaining drawings has often been commented 
upon, and the tedious repetition and endless talking 


making 
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necessary to make a nontechnical person understand even 
a simple mechanical device from projected drawings or 
sketches, is something we all have faced. But when mat- 
ters of dollars and cents are concerned, and where deci- 
sion must be made by corporation heads, it becomes es- 
sential that the engineer’s information should be thor- 
oughly comprehended and understood by those who are 
to act. 

Thus Mr. Brinton properly ‘makes a plea that some- 
thing should be done to standardize methods of present- 
ing statistics in graphical form, so that the public can 
learn to read and interpret these with facility; he even 
suggests that some form of education along this line be 
introduced into the public schools. With all this we are 
in most hearty accord. 

The large number of charts and diagrams that have 
been put into our pages shows our attitude conclusively. 
Data on machine design, or statistics of machine-shop 
operation, are best presented by some form of graphical 
plotting. Considerable judgment must be exercised to 
know which form of plotting is best adapted for the par- 
ticular matter in hand. But experience is an excellent 
guide in making a wise selection. We like to refer to the 
use of graphs as putting the final keen edge on a valu- 
able cutting tool. The formula and table are valuable 
tools, and when the information they convey is put into a 
well planned, carefuly drawn chart, the final keen cut- 
ting edge has been added. 


Study versus Thought 


One of the principal deficiencies in our educational 
system—trade, academic or technical—is that the stu- 
dents are not taught to think. We are not sure but that 
this is, after all, the basic deficiency. 

The student’s mental activity is practically constantly 
confined to the absorption of knowledge, from books and 
from lectures. In the lower-grade schools, as a rule, study 
periods alternate with recitation periods, in which the 
student “re-cites” to the best of his ability that which 
the book has already cited to him. In the higher schools, 
colleges and universities, the “lecture system,” as a rule, 
prevails, the student listening to lectures, making notes 
to record them, later to study them in connection with 
collateral books. These institutions usually make provi- 
sion for occasional “quizzes,” which correspond to the 
recitations in the lower And practically an 
schools, of high and low degree alike, require the stu- 
dents to submit to periodical examinations, usually 
written, to see what they have retained, to grade them 
according to the measure of knowledge they have ab- 


schools. 


sorbed. 

This system amounts to a process of pumping infor- 
mation into the youth’s head. In technical institutions, 
for example, the aim is to force into the student’s mind 
all the engineering knowledge, so far obtained, that per- 
tains to his course, together with some “collaterals,” such 
as a smattering of a modern language or two, some liter- 
ature, and some general subjects. 

The wise student pores over his books, looks to see 
what kind of questions have usually been asked on pre- 
vious examinations, and prepares himself accordingly. 

It makes no difference, essentially, whether the subjects 
he is studying are practical, theoretical or academic, in 
their nature; the result is a tendency on the part of the 
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student to acquire knowledge in a parrot-like sort of way. 

We remember making a recitation on Clerk-Maxwell’s 
electro-magnetic theory of light, and of attaining a per- 
fect mark for same. Now Clerk-Maxwell’s was one of the 
most brilliant minds the world has ever known, and 
this theory of his is really quite abstruse and (we admit 
it!) beyond our mentality. That perfect’ mark meant, 
simply, that we remembered, perfectly, what the book had 
to say on the subject. We have cited from our own ex- 
perience; we know that it is typical. 

Two practicing engineers tried, the other day, to solve 
a simple little problem based on Newton’s laws of mo- 
tion; and though they knew that it was simple, and knew 
where to look in the book for that which would solve the 
problem, they could not solve it at that sitting. This 
was because they had not been taught to think about 
those laws when they encountered them years ago in 
school. Those same men, meeting today a problem based 
on their experience in their profession, will arrive at a 
solution promptly, their minds “cerebrating” quickly and 
accurately, because they have had to think since they be- 
to practice. 
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Question Of Assembling Parts 


It is easy to make mistakes even if we consider all 
the phases of a question we are familiar with—and much 
easier if we do not. Experience has shown thet in 
some cases, such as in bicycle and automobile building, it 
paid to assemble parts instead of making them. But it 
does not follow that this is always so. 

A case that recently came to notice shows how easily we 
can go astray by following this plan unless we get con- 
ditions which are, at least, somewhat similar. 

A man wanted to market a small hand pump, but had 
no plant in which to manufacture it, so he went to a con- 
sulting engineer for advice, but he has not yet decided 
to follow it. The advice was to have the 49 odd parts 
made by different people, perhaps 10 to 12 in number, 
and then have another firm assemble them, the assembler 
to guarantee the product. From the standpoint of the 
pump designer, this might be all right, as he was pro- 
tected in any case by the assembler. But it is easy to im- 
agine a complete tying up of the output, if the assembler 
for any reason decided to reject one or two of the parts 
made by one of the contractors. 

With 10 different people working with different ideas 
of limits and different sensitiveness in regard to meas- 
urements, it is not difficult to see trouble and dissension 
in the future. Although this was based on automobile 
practice, which has proved successful and was defended 
on that ground—the conditions are different. 

In the assembled automobile the units, such as motor 
gear box, axles, and the like, are complete in themselves 
and are, moreover, a standard product. The method of 
assembling these units works well, but it would be a 
vastly different problem if we bought the gear-box shafts 
from one man, the case from another, the gears from two 
or three different makers and gave them to an entirely 
different man to assemble. 

Such assembling is not impossible if we can pay for 
close enough limits of accuracy. But the practical ques- 
tion is to get the work produced under commercial con- 
ditions at a reasonable figure; this condition makes the 
proposition almost impossible. 
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Shop Equipment News 


Tool-Steel Testing Machine 


The tool-steel testing machine shown in Fig. 1, manu- 
factured by E. G. Herbert, Ltd., Levenshulme, Manches- 
ter, England, consists essentially of a vertical rotating 
spindle carrying a standard tube of tough steel, which 
is pressed on the tool under trial, the wear of the tool 
being indicated auto- 
graphically. A pendu- 
lum bob on a graduated 
steel tape is set to swing 
at a rate corresponding 
to the cutting speed de- 
sired, this being shown 
by a table supplied, and 
the spindle speed is con- 
trolled by means of the 
disk friction gear at the 
base of the machine. A 
bell rings once for every 
10 revolutions of the 
spindle. The feed to 
the standard tube is 
obtained by the weight 
shown on the spindle 
sleeve, the rate being ad- 
justed by a nut and feed 














screw. The standard | 
feed is 1.2 in. for 1000 
revolutions. | 





The tool under test is 
secured in a vise under- 
neath the standard tube, 
and the amount by which it is blunted during the trial is 
measured by a micrometer. A beam mounted on knife 
edges supports a hard-steel ball immediately below the 
edge of the test tube, an oil dashpot being used for steady- 
ing purposes. For setting the micrometer an electric con- 
tact indicator is 
provided. With 
the wear of the 
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tool the lower 
end of the tough 
steel tube nat- 
urally descends 
and depresses 


the ball by an 
amount which 
can be meas- 
ured by the mi- 
crometer. At 
a predetermined 
wear of the tool 
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the test is SPECIMENS 
stopped and a 


diagram indicates the length of tube turned away and 
measures the endurance of the tool itself. For this, a 
drum is provided at the side of the machine, geared to 
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the spindle, with a pencil connected to the spindle sleeve. 

Horizontally, the diagram shows the number of turns 
made by the spindle, and vertically, the amount of tube 
turned away, while diagonal lines are printed, each cor- 
responding to a given cutting speed. This may be ad- 
justed anywhere between 20 and 200 ft. per min. by 
means of the pendulum. 

The machine is used to ascertain the durability of steels 
at various speeds, to test various methods of hardening 
and the comparative value of cutting compounds, and it 
can also be employed for making drill tests for hardness 
of materials. A pump with tank and circulating system 
is provided, so that tests may be made with water, oil or 
other lubricant, but the firm finds that standard tests are 
most conveniently made dry, being shorter and calling for 
lower speeds. 

The tool should be ground as a left-hand knife tool, 
and should not be less than % in. square nor more than 
%4 in. square in section, by 3 in. long. To sharpen speci- 
men tools the machine illustrated in Fig. 2 is supplied. 
The head for holding the tool can be moved on centers 
and the chuck is indexed for setting purposes, while the 
emery wheel can be flooded with water. 
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Smith @ Mills Shaper Drive 


A form of motor belt drive developed by the Smith & 
Mills Co., Cincinnati, Ohio, is here shown. 
used where the geared form is not practical or desirable. 
The motor is bolted to the floor just back of the shaper 


This may be 


column and is belted to the special pulley as shown. A 
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belt tightener on a bracket bolted to the floor keeps the 

belt as tight as necessary. The motors are furnished in 
sizes to suit the shapers on which they are used. 
Battery Truck Crane 

The halftone shows a type of truck crane which forms 

one of a line of industrial trucks, recently developed by 
the General Vehicle Co., Long Island City, N. Y. 











Batrery Truck CRANE 


The illustration leaves little description necessary. The 
truck has a capacity of 2000 lb. The base has an area of 
28 sq.ft. and requires a total area for movement of but 
34 sq.ft. 


# 

Buffing and Grinding Machine 

The machine shown requires little explanation. It 
is motor-driven ; the motor is of the closed type, equipped 
with dust-proof bearings. The machine bearings are 
ring-oiled. 

The machine is made in both bench and pedestal form, 
in a variety of sizes, by the United States Electrical Tool 
Co., Cincinnati, Ohio. 
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Vertical Hydraulic Pump 

The illustration shows a vertical type of single-acting, 
triplex hydraulic pump, recently designed and built by 
the Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. This 
type of pump is made in three runs of sizes. 

These pumps are fitted with screw glands working 
against followers when equipped for high-pressure work, 
or with stud glands when equipped with large pistons for 
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VERTICAL Hypravutic Pump 


low-pressure work. The pistons are packed with com- 
pression packing. Forged steel is used in the construction 
of the high-pressure pump cylinders and crankshafts. The 
crossheads are guided and fitted with cast-iron adjusting 
shoes, which are bored to provide a guide. The connect- 
ing-rods are made of openhearth cast steel, and have 
bronze bearings with wedge and screw adjustment at 
both ends. 


Switch Miller 


The illustration shows a miller especially built for mill- 
ing railway switch points at the Bromberg shops of J. 
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SwitcH-MILLING MACHINE 
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E. Reinecker, Chemnitz, Germany. The box bed of the 
machine carries the mounting fixtures for the work. At 
the sides are protected ways upon which the milling head 
traverses. 

Four points are machined simultaneously. ‘Two points 
are mounted vertically and two lie on their sides. This 
method of mounting permits the finishing of one com- 
plete point at each pass. A width of 110 in. is required. 
For points 24 ft. 8 in. long, 29 ft. space is required. 
The machine is accessible from both sides. 


Portable Radial Swing Grinder 


This machine was designed for grinding large and 
medium-sized castings. It is driven by a motor mounted 
on a suitable platform, which is part of the main hous- 
ing. The counterbalance for the swinging arm and 
grinding head is also mounted on the main housing. 

The machine is portable, the eye on the top of the 
pedestal is convenient for hooking on the crane. The 
arm with the grinding head can be turned the entire cir- 
cumference about the base. The grind- 
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Pipe Vise 


The illustration shows a vise manufactured by the 
Handy Manufacturing Co., Bridgeport, Conn. The 


frame is of malleable iron and the jaws of tool steel. 
It weighs less than 3 lb. and is small enough to go in 
the tool bag or kit. 

















Prer VIseE 





ing head and the swinging arm are 
carried back and forth by a roller- 
bearing trolley, which rolls on a track 
held in a horizontal position by two 
parallel arms. At the back or other 
end of these arms is placed the coun- 
terweight. These parallel arms keep 
the head balanced at any position the 
trolley may be on the track. This ar- 
rangement is designed to give a free 





and easy movement to the swinging 
arm and eliminates the tendency of 
the arm with its weight to find its 
center of gravity. 

The grinding head can be twisted 
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in either direction to an angle of 90 
deg. 

The wheel is driven by 
which is carried around the jointed connection of the 


a single belt 


swinging arm and hanging swing frame, by two self-oil- 
ing idler pulleys, thence to the large pulley at the top. 
The upper pulley is driven by a shaft from the drive 
pulley on the inside of the housing. To this drive pulley 
the motor is belted. The machine is mounted on a sub- 
stantial base, which supports a vertical pedestal. On 
this pedestal is mounted the main frame or housing which 
is free to turn thereon. On the side of the housing is 
placed a strong bracket, which carries the swing frame 
in which the pullevs are carried. At the lower end of 
this frame is jointed the swinging arm, to which the 
grinding head is attached at its outer end. 

The swing frame hangs on two phosphor-bronze bush- 
ings put through the top bracket. These bushings form 
the bearings for the drive shaft. The emery wheel in 
the grinding head is shielded by a hood over the top. 
The handles attached to the head enable the operator to 
get a good hold and to have full control of the head. 
The wheel arbor runs in phosphor-bronze bearings with 
provisions for taking up the wear. It has safety flanges 
and will take a wheel 18 in. diameter by 3-in. face. The 
machine is a recent product of the Mummert-Dixon (Co., 
Hanover, Penn. 


PoRTABLE RapraL SwIne Grinder 


Spring-Coiling Machine 


The machine illustrated represents a spring-coiling ma- 
chine, recently developed by Sleeper & Hartley, Worces- 
ter, Mass. It is capable of producing either extension or 
compression springs, and the length of spring which may 
be produced on it may be varied within wide limits, 
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This machine may be adapted either for continuous 
coiling, or may be equipped with cutting devices for in- 
termittent coiling and cutting to predetermined lengths. 
[t may also be equipped with pitch tools of an adjustable 
type, and with diameter varying attachments, by means 
of which either extension or compression springs may be 
produced in coned or barrel forms of various kinds. The 
machine is built in a variety of sizes. 


Vertical Semi-Automatic Multi- 
ple-Tapping Machine 


The illustration shows a vertical semi-automatic mul- 
tiple-spindle tapping machine, with stationary head and 
movable work table, built by the Langelier Mfg. Co., 
Providence, R. I. 

The operator sets the machine in operation by tripping 
the knee 
conveniently at his left 
or by lowering the op- 
posite end of this lever 
by hand, this operating 
the belt-shipping mech- 
anism, and moving the 
round - leather driving 
belt, which runs up 
from the base counter- 
shaft over to the for- 
ward driving pulley. 
This sets in motion, 
through bevel gearing 
at the rear, an upright 
shaft, whose main fune- 
tion is to drive the 
main spindle of the 
multiple-tapping head, 
through suitable bevel 
gearing near the top of 


lever located 





the machine column. 
The tapping spindles 
in this head are alloy 
steel, hardened and 
heat treated, and crank 
driven. They are located on fixed centers in a phos- 
phor-bronze spindle bearing, designed to be quickly re- 
movable to permit the insertion of other heads hav- 
ing the spindles arranged according to other layouts 
Each spindle is provided with a 











VERTICAL SEMI-AUTOMATIC 
MvcurtipLe TAPPER 


within a 5-in. circle. 
compensating arrangement, which permits each tap to 
follow its own lead independently. 

The upright shaft which drives the multiple head also 
drives through spiral gearing a short horizontal shaft 
at the right of the machine, on the front end of which 
is mounted a steel worm in mesh with a worm thread, 
cut around a finished vertical hub under the working 
table. This hub has a cam path over which rides a cam 
roller, trunnioned to the stubpost of the working table, 
when the hub is rotated by the worm on the horizontal 
shaft. 

The work table is progressively raised by this cam and 
roller at the same ratio that the taps enter the work un- 
til the taps have reached the depth wanted, when an au- 


tomatic trip operates, instantaneously reversing the taps 
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and lowering the table almost twice as fast as during the 
tapping advance. 

When the table reaches its lowest or loading and un* 
loading position, the trip again shifts the round driving 
belt to the loose pulley, when the machine stops. 


Blueprint Machine 


The illustration shows a continuous electric blueprint- 
ing machine. It consists in principle of a revolving glass 
cylinder with two mercury-vapor lamps inside. 

The blueprint paper passes between the belts and the 
tracing which is next to the glass. Printing is done 
while the paper revolves with the cylinder through three- 
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quarters of a revolution. The machine will print 32 in. 
wide and is designed for offices where the demand for 
blueprints is not large. 

The machine is driven by an electric motor through a 
variable gear, which allows the’ machine to be run at any 
predetermined speed. This is the smallest of the three 
types of blueprint machines made by the Revolute Ma- 
chine Co., 417 East 93rd St., New York, N. Y. 


A Press Clutch 


The :llustrations show a clutch developed by the Max 
Ams Machine Co., Mount Vernon, N. Y., which will be 
applied to presses of their manufacture. 

The member A is a solid enlargement of the press shaft. 
The movable hardened key, or locking pin B, has two 
or more prongs PD, and is located in the center of the 
shaft. The hardened plate C has an opening in the cen- 
ter with two or more notches, and is held to the flywheel 
by two or more bolts Z. The flywheel F runs contin- 
uously upon the shaft A. It is bronze bushed and held 
by the nut J. 

The rolling-pin lever K is for withdrawing the locking 
pin B. It is aetuated by the wedge M. 

The clutch is operated in the usual way. The wedge 
M connected with a hand lever or treadle, is pulled down, 
causing the spring 1 to force the locking pin B into the 
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A Press CLUTCH 


C, thereby connecting the flywheel with the 
shaft. After one revolution of the shaft, the wedge M 
acts upon the pin lever K, withdrawing the locking pin 
B and disconnecting the flywheel from the shaft. 


~~ 


ileavy Motor-Driven Planer 

The illustration shows a planer 86 in. wide by 48 in. 
high and 18 ft. long, made especially for heavy steel 
casting work by the Niles-Bement-Pond Co., New York, 
N. Y. It is constructed with two heads on the cross-rail 
and one side head on each upright. 

The planer is driven by a 50-hp. reversing motor, di- 
rectly connected to the gearing. The 


notched plate 
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The cross-rail is raised and lowered by an indepen- 

dent reversible motor mounted on the arch. All 

are made of steel castings or forgings and all bearings 


gears 
are bronze lined. 
Pulverized Coal Controller 


The illustration shows a controller for feeding pul- 
verized coal in connection with industrial furnaces. 

















PULVERIZEDCOAL CONTROLLER ror [NDUSTRIAL FURNACES 





speed of the table is instantly adjust- 
able without stopping, by handwheels 
conveniently located on the controller, 
between the limits of 25 and 50 ft. 
per min. for the cutting stroke, and 
between 50 and 90 ft. per min. for 
the return stroke. The driving motor 
is directly connected to the first driv- 
ing shaft at the back of the planer 
out of the way of the operator. The 
controller, resistance, pilot switch and 
circuit-breaker are mounted in a ven- 
tilated cabinet which also contains all 
wiring except the wires from the con- 
troller to the motor, which are carried 
across the planer bed in a metal con- 
duit. 

The operating levers on the front 
and back of the bed are connected to 
the reversing switch, and may be 
operated by hand or automatically by 
adjustable dogs on the table. At the 
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instant of reversal, the motor, through 
proper connections in the controller, 
is disconnected from the line and be- 
comes a dynamic brake, stopping the table at once with- 
out taking current from the line. A pendant switch car- 
ried by a swiveling bracket mounted on the arch, may 
be moved by the operator to any convenient position, and 
gives him control of the driving motor for starting, stop- 
ping or reversing the table, if the work requires him to 
be in such location that he cannot reach either of the 
levers on the front and back sides of the bed. 

To prevent the table running off the gearing, or dam- 
age caused by failure of the line current or overload, a 
circuit breaker is provided to stop the motor at once by 
dynamic breaking. ’ 





Hravy Ponp PLANER 

The controller is operated by a smal] jet of compressed 
air, the volume required being one two-hundredth part 
of that required for combustion. The desired amount of 
feed is regulated by a 14-in. globe valve in the controller 
pipe. This valve can be located any reasonable distance 
from the furnace and is adaptable to all types of melting 
and heating furnaces. There is required for its opera- 
tion air at 80-lb. pressure, 15 cu.ft. of free air per min- 
ute being all that is necessary in feeding 1200 Ib. of pul- 
verized coal per hour. 

This controller is a recent product of the Knox Pressed 


and Welded Steel Co., Pittsburgh, Penn. 
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Molding Machine with Double 
Table 
The illustration shows a new molding machine built 
by Ph. Bonvillain & E. Ronceray, Paris, France. This 
machine is intended for the production of work of a char- 
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acter similar to that illustrated. The two half patterns 
are mounted as shown, one on each table, the flasks are 
placed and each in turn swung into position under the 


ramming piston. The pattern drawing cylinders are lo- 
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cated in the tables. For work of the type shown, quality 
counts for more than quantity, and better results are ob- 
tained by having one man handle both halves of the mold. 
& 
Edging Machine 

A machine for edging drawn shells used in the manu- 
facture of products made of pressed and formed steel 
has been recently developed by the Waterbury Farrel 
Foundry & Machine Co., Waterbury, Conn. The ma- 
chine takes the shell after it leaves the press, trims the 
ragged edge, and cuts the shell off to the desired size. 


3) 


New Cincinnati Steel Ware- 
house 

The Crucible Steel Company of America has just com- 
pleted a warehouse in Cincinnati for its exclusive use 
in keeping a stock of steel from which orders may be filled 
for immediate delivery to local firms. The building shown 
in Fig. 1, is 100 ft. long by 39 ft. wide, and is built of 
brick with heavy concrete floor. Part of the front of the 
building is two stories, the upper part being arranged for 
an office. This is 22 ft. deep and the full width of the 
building. Partitions divide it into three rooms. Im- 
mediately under the office, on the ground floor, are placed 
the heating plant, platform scales, power hacksaw and 
other necessaries. Back of this space, or for about 78 ft., 
the building is divided into stalls for the steel, arranged 
in two rows of eight each on either side of a 10 ft. 10 in. 


aisle. These stalls allow bars 20 ft. long to be stood on 
end. An inverted-V skylight extends over the entire 


length of the aisle, making it unusually well lighted. 
Double front doors open the full width of the aisle and a 
wagon or truck may be run in and loaded or unloaded. 
Orders of material may be loaded on small hand trucks 
and run on a scale as shown in Fig. 2. The power hack- 
saw is motor driven and steel may be easily cut to length 
according to orders. About 400 tons of tool, high-speed 
and machinery steel are carried in stock in various 
Bars of tool steel range as high as 5 in. in diameter 
Flat tool steel ranges 


sizes. 
and machinery steel up to 51% in. 
to 2x4 in. 
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PERSONALS 





H. M. Ramp, superintendent of the Modern Foundry Co., 
Cincinnati, Ohio, resigned that position in order to become 
general manager of the Elmwood Castings Co. of the same 
city. 

Williard H. Cobb, for sometime past assistant engineer 
with Westinghouse, Church, Kerr & Co., has joined the man- 
ufacturing department of the New York Belting & Packing 
Co., New York, N. Y. 

S. H. Reck, for several years past secretary and treasurer 
of the Rockford Drilling Machine Co., Rockford, IIL, has 
joined the recently reorganized Greaves-Klusman Tool Co., 
Cincinnati, Ohio, with which he will act in a similar ca- 
pacity. 

Howard E. Tracy, for the past four years chief draftsman 
of the Heald Machine Co.,; Worcester, Mass., has resigned to 
open an independent drafting and designing office in the 
same city. 

Chester W. Wilson, until recently connected with the 
Lowell Machine Shop, Lowell, Mass., has accepted the posi- 
tion of assistant superintendent with the Dolphin Jute Mills, 
Paterson, N. J. 

John Pugh, Jr., for several years associated with the J. I. 
Case Threshing Machine Co., Racine, Wis., has been ap- 
pointed superintendent of the new South works. 


Safety First Association 


A “safety-first” association was formally organized among 
the officials and workmen of the Norton Co. and Norton 
Grinding Co. on Mar. 20. At the organization meeting there 
were present all the foremen and assistant foremen of both 
companies, also one workman from each department. After a 
complete explanation, and some discussion of the plans for 
this association, officers were elected. The following plan 
of procedure was recommended and has been carried out: 
First, to establish a standard for all mechanical safeguards; 
a book of standard safety specifications was given to all 
foremen, draftsmen, inspectors and others who have occasion 
to order machinery of any kind. Second, a book of safety 
rules for workmen was drawn up and each man who learns 
the rules to the satisfaction of the committee is made a 
member of the Norton Safety First Association, and is given 
an attractive button as an incentive. This society holds 
social meetings at which discussion of safety topics forms 
part of the program, to which only members wearing buttons 
are admitted. Third, a set of safety rules for foremen was 
adopted, which was issued to each foreman and assistant. 
Fourth, to assist the foremen in enforcing the safety rules, 
a safety inspector was appointed in each department, whose 
duty it is to report anyone whom he sees violating the 
safety rules or any dangerous condition which he observes 
in his department. These inspectors wear a special button 
as a badge of authority and an official notice of their ap- 
pointment is posted in each department. 

x 

A contract recently placed with the Westinghouse Machine 
Co. by the City of New York calls for the manufacture of 
9800 ft. of 36-in. flexible-jointed, cast-iron submarine pipe. 
This pipe is to form a siphon under the Narrows in connec- 
tion with the water supply brought from the Catskill Aque- 
duct and carried to Staten Island. In laying this pipe, which 
will weigh approximately 3600 tons, it will be necessary to 
dig a trench across the Narrows, which on account of the 
dense traffic will be a difficult job, as the specifications insist 
that no more than 1000 ft. of channel may be obstructed at 
any time. Experiments made by the City of New York with 
36-in. flexible-jointed pipes have proved that such joints are 
watertight before, during and after deflection under water 
pressure up to 2000 lb. per sq.in. and give every promise of 
being acceptably tight joints without the necessity of sub- 
marine calking. The pipes will be made of cast iron with 
flexible joints, the essential features of which are, the flexible 
bell turned on the interior, reinforced by a band of wrought 
iron, set, shrunk or pressed on; a spigot having a tap grooved 
for the retention of the lead; a narrow turned collar to bear 
on the bell in order to insure uniform leaded space to carry 
the weight. The pipe is to be coated inside and outside with 
a bitumastic solution, or bitumastic enamel. Before the first 
coat is applied, each pipe will be subjected to a hydrostatic 
pressure of 350 Ib. per sq.-in. and to a hammer test under this 


pressure. 


Current Prices of Shop Ma- 
terials and Supplies 


‘a 








Pig iron was quoted as follows at the time and places 


indicated: 

April 18, March 21, April 19, 

1914 1914 1913 

No. 2 Southern Foundry, Birmingham $10.75 $11.00 $13.00 
No. 2X Northern Foundry, New York. 14.75 14.75 17.25 
No. 2 Northern + anal Caanage. 14.25 | 14.00 17.25 
Bessemer, Pittsburgh. mt 14.90 14.90 18.15 
Basic, Pittsburgh. . 13.90 13.40 17.00 


STEEL SHEETS | FROM “JOBBE RS’ WAREHOUSE, NEW YORK 


Prices to consumers range from % to lc. per Ib. higher, 
according to locality and amounts purchased. 





———-Cer ‘> per pound - - 
No. 28 Black. . 2.70 | 2.70 3.10 
No. 26 Black 2.60 2.60 3.00 
Nos. 22 and 24 Black.. 2.55 2.55 2.95 
Nos. 2 ane SS Sinck.. 2.50 2.50 2.90 
No. 16 Black. . 2.45 2.45 2.85 
No. 14 Black.. 2.35 2.35 2.75 
No. 12 Black... .. , 2.30 2.30 2.70 
No. 28 Galvanized i a 3.70 3.70 4.20 
No. 26 Galvanized 3.40 3.40 3.00 
No. 24 Galvanized. 3.25 3.25 3.75 





WAREHOUSE, NEW YORK 
——Cents per pound———_———_. 


STEEL SHAPES FROM JOBBERS’ 





Steel angles base... . 1.90 1.95 2.25 
Steel T’s base........ 2.05 2.10 2.30 
Machinery steel (bessemer).. . 1.83 1 1.90 2.05 


before in 20 years. A 


BRASS TUBING is cheaper than 
The base price is now 


cut of 3c. per lb. was made last week. 
léc. New York 
MISCELLANEOUS METALS FROM JOBBERS'’ 
NEW YORK 


WAREHOUSE, 








Cents per pound 





Copper, eanye tic » Comal lots). 14.75 14.374 5.125 
I ech ee ek are oe 36.25 37. 80 7. 25 
Lead ee eas wa we midi woes 3.80 4.00 4.35 
Spelter Siete 5.35 5.35 6.20 
opper sheets, base........ 19.75 21.00 24.00 
Copper wire (carload at. 15.50 15.50 19.00 
Brass rods, base. . 14.00 14.25 18.25 
Brass pipe, base.......... 16.00 19.00 22.00 
Brass sheets........... 14.50 14.50 18.25 
Solder } and }.. 25.40 25.00 29.00 
TOOL STEEL—tThe following are consumers’ pevoes, base 
Standard (merchant quality), 7c. per lb.; Extra (die quality), 


12c. per lb.; Special (fine die quality), 16c. per lb 
DRILL ROD sells to consumers at the fottowing discounts: 
pee press, 65% off; second grade, 40% off and first grade, 
° 
‘At these discounts the net prices are as follows: 
ROUND POLISHED DRILL ROD 


Price in Cents per Pound- 





First Second Third 
Size, In. Grade Grade Grade 
QD (06 to Bieda............00.- — 37.50 30.00 17.50 
33/64 to j-in.. A ae 41.25 33.00 19.25 
7/16 to }-in. ae koeeus ude 45.00 36.00 21.00 
eC  . ccckeosccactecs 56,25 45.00 26.25 
0.125 to 0.175... 62.25 49.80 29.05 
0.101 to 0.120.. 67.50 54.00 31.50 


SWEDISH IRON is now quoted to consumers at $3.50 per 
100 lb. Anvils are quoted as follows: Domestic, Hay and 
Budden, 10c. per lb.; Fisher & Morris Co., 10%c. per lb. Im- 
ported, Swedish and Paragon, 9.50c. per Ib. 

COLD-ROLLED STEEE in rounds, squares, hexagons and 


flats, sells at 55% off the price lists which gives the fol- 
oe net prices: Rounds, § @%-in., 4.5c.; 4 @i-in., 3.83c.; 

-in., 3.15c.; *%&@é@j-in., 2.70c. Squares, 4% @y-in., 56.4c.; 
Roi -in., 5.4c.; 3.60. Hexagons, 4% @jj-in., 4.5¢c.; % @%%-in., 


is sold to consumers 
At that rate the net 


*OLD- DRAWN STEEL SHAFTING 


at about 45% discount off list prices. 


prices per foot are %-in., 4.95c.; 1l-in., 8.03c.; eon 12.65c.; 
1%-in., 15.29¢.; 1%-in., 16.50; 1%-in., 19.36c.: 1%-in. 2244c:: 
1%-in., 25.79c.; 2-in., 39.28¢. 

ZINC SHEETS, L , Quaatites less than cask lots, New 


York, cost 8.25c. ‘ard b. 

COKE—Immediate , of furnace coke sell at $1.85 
@1.90. Deliveries later in the season bring $2.10 Standard 
72-hr. foundry coke is quoted at $2.50@2.75. 


STANDARD PIPE remains the same as last week. The 

following discounts are allowed from store, New York: 
Black Galvanized 

to 2-in. stig chiais 78% 69 % 

} to 6-in. 77% 68 % 

7 to 12-in. i 74% 63% 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 

> heat 2.55 3.58 a 13.40 18.80 

SEY 3.57 5.27 3-in 17.80 24.50 

ka 6 50% 5.06 7.13 4-in 25.10 35.00 

Seen 62 64 6.05 8.52 5-in. 34.10 47.50 

eee 8.14 11.47 6-in 44.00 61.80 
OLD MET ALS bring the following prices: Heavy copper, 
12.75c.; light copper, lic.; heavy machine composition, 10.25c.; 

light brass, 7c.: brass chips, 9c.; brass turnings, 7.50c. 

LARD OIL sells at the following ricss er gal. in bbl. 
lots: Prime, 93c.; Extra No. 1—69c., 4c., No, 2—63«, 
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METAL WORKING 
NEW ENGLAND STATES 
The Rutland Foundry & Machine Co., Rutland, Vt., will 


build a machine shop on Post St., 40x100 ft. 

On Apr. 15 fire damaged the shops of V. 
manufacturer, the Clark-Reynolds Machine Co. 
Wheeler & Co., machinist, Atlantic Ave., Boston, Mass.. 
$5000. 

On Apr. 12 fire damaged the garage of the Auto Sales Co., 
107 West Brookline St., Boston, Mass. Loss, $3500. 

The Morse Twist Drill & Machine Co., New Bedford, Mass., 
will build a two-story wooden addition to its plant at Pleas- 
ant and Sixth Sts. 

The Eastman Spring Co., Waltham, Mass., has purchased a 
site on which it will build a new shop. 

The Derby Auto Co., Ansonia, Conn., 
forced concrete garage, 48x100 ft. 

The Electric Cable Mfg. Co., 

a three-story addition to its plant, 

The Merrow Machine Co., 28 Laurel St., 
will build a three-story, brick addition to its shop, 
about 6000 sq.ft. of floor space. 

The New Canaan Auto Cab Co., New Canaan, 
build a garage on Railroad Ave. to cost $6100. 

Humming Bros., New Haven, Conn., machine manufactur- 
ers, are building a one-story, brick addition to their shop, 
35x135 ft. 


R. Lamson, die 
and Jj. 8. 
Loss, 


will build a rein- 


sridgeport, Conn., will build 
costing $25,000. 

Hartford, Conn., 
containing 


Conn., will 


ATLANTIC STATES 
Binghamton, N. 


MIDDLE 


Binghamton Bridge Co., Y., will build 


The 
a plant. 

The Buffalo Metal Goods Co., 
of automents parts, will build a _ shop, 
Emerson, » Lafayette Ave., is pres. 

The Fr haat Brass Foundry Co., 102 Varick St., New York, 
(Borough of Brooklyn), N. Y., wil build a foundry, 100x100 ft. 

The Western Engineering & Mfg. Co., Utica, N. Y., will 
build a shop, 50x130 ft. 

The Hyatt Roller Bearing Co., Harrison, N. J. is building 
a four-story, reinforced concrete addition to its plant, 80x200 
feet. 

The Taylor 


Buffalo, N. Y., manufacturer 
72x145 ft. W. F. 


Wharton Iron & Steel Co., High Bridge, N. J., 
will build a plant, including a machine shop, 300x400 ft. a 
foundry, 125x450 ft., a blacksmith shop, 110x300 ft., and a 
grinding shop, 120x400 ft. 

The Balbach Smelting & Refining Co., Newark, N. J., will 
build a two-story addition to its plant on the meadows, 36x75 
ft.. and another, 80x110 ft. The first will be equipped as a 
lead refinery. 

The Mercer 
of the Mercer 
plant. 

The McFarland Foundry & Machine Co., Trenton, N. J., 
manufacturer of castings and special machinery, will ‘build a 
one-story addition to its plant on Mead St. 

On Apr. 9 fire destroyed the tool shop 
at Greenville, Penn. 

The Gross Mfg. Co., Hazleton, Penn., whose foundry was 
recently damaged by fire, will soon rebuild. 

The Builders Iron & Steel Co., Dravo Station, McKeesport, 
Penn., a new company, is said to be planning a plant for the 
manufacture of iron and steel structural material and rolling 
mill machinery, to cost $230,000. H. Sellers McKee is pres. 

M. L.. Cook, Director of Public Works, Philadelphia, Penn., 
will receive bids on pumping machinery until Apr. 28. 

The Vestal Motor Co., Pittsburgh, Penn., will build a shop 
at Baum Blvd. and Morewood Ave. 

The Craig-Center Auto Co., Pittsburgh, Penn., is building 
an addition to its shop on Grant Blvd. and Craig St. The cost 
will be about $20,000. 

On Apr. 10 fire damaged 
Allen American Manganese 
Loss, $18,000. 

Tickner’s Garage, 1722 West 
is to be enlarged by an addition 
garage to accommodate 200 cars. 


SOUTHERN STATES 


Bessemer, Ala., recently in- 
will erect a $60,000 plant, 


Trenton, N. J., manufacturer 


Automobile Co., 
build an addition to its 


automobile, will 


of the Erie R.R. 


the machine shops of the Edgar 
Steel Mfg. Co., New Castle, Del. 


North Ave., 
which 


taltimore, Md., 
will enable the 


The Superior Foundry Co., 
corporated with a capital of $40,000, 
for the manufacture of soil pipe. 

The Cincinnati, New Orleans & Texas 
erect a car manufacturing plant at Chattanooga, 
cost $100,000. 

The Southern Locomotive V 
recently incorporated, with a 
lish a foundry and machine shop for 
comotive valve gears, etc. 

The Kelsey Wheel Co., Memphis, Tenn., 
tion to its plant, costing $50,000. 


Pacific Ry. will 
Tenn., to 


Jalve Gear Co., Knoxville, Tenn., 
capital of $300, 000, will estab- 
the manufacture of lo- 


will build an addi- 


MIDDLE WEST 


The Bryan Hardware Co., East High St., 
building a garage. 

The Winton Motor 
cinnati, Ohio, will equip a 
mer. 

The Hendrickson Machine Co., 
land, Ohio, will build a two-story 
St., to cost about $5000. 

The Martin ge Co., 
will build a garage 

Samuel Meyers, 1564 East 105th St., 
build a garage costing about $5000. 

The Steel Improvement Co., manufacturer of heat treated 
drop forgings, Windsor Ave. and C. P. R.R., Cleveland, 
Ohio, advises us; “We have started the erection of an addi- 


Bryan, Ohio, is 
Car Co., 324 West 


Seventh St., Cin- 
repair shop. F. H. 


Walley is 


2601 Vermont Ave., Cleve- 
machine shop on Canfield 


2082 East 30th St., Cleveland, Ohio, 
will 


Cleveland, Ohio, 


tional building to give us more shipping facilities, and the 
upper story will be used as a laboratory.” 
The Cleveland Die Tool & Engineering Co., Crovean’ 


one will build a new shop on Carnegie Ave., near the C. 
.R. 

The Concrete Steel Construction Co., Dayton, Ohio, has 
begun building a shop on Taylor St. which will cost $100,000. 

The Gramm-Bernstein Co., Lima, Ohio, manufacturer of 
motor trucks, plans to enlarge its plant. A reinforced con- 
crete building, 48x110 ft. is to be erected at once for the 
painting and assembling departments. . A. Gramm is the 
vice-pres. and gen. mgr. 

The Medina Foundry Co., 
dition to its shop, 70x120 feet. 

The Bay View Foundry Co., Sandusky, Ohio, will build a 

shop, 250x275 ft., to include an electric service station. 
_ The Marsh, Brightman Nut Co., Sandusky, Ohio, recently 
incorporated for $50,000, to manufacture a nut making ma- 
ppg has taken temporary quarters, but plans to build a 
shop. 

The Folansbee Co., Steubenville, Ohio, will build two new 
sheet mills. Machinery will probably be purchased. 

It is reported that the Baltimore & Ohio R.R. will es- 
tablish a shop for dismantling condemned cars in its yards 
at Zanesville, Ohio. A foundry will be included in the plant. 

The Ansted Spring & Axle Co., Connersville, Ind., is build- 
ing an addition to its plant. 

The Metal Furniture Co., Ev 
addition to its plant. 

The Bransfield-Billing Action & Supply Co., Saginaw, 
Mich., manufacturer of metal parts of pianos, is building an 
addition to its plant to cost $10,000. 

The Weishaupt Iron & Wire Works, 1232 South Western 
Ave., Chicago, Ill, is building an addition to its plant. 

The E. R. Moore Co., 930 Dakin St., Chicago, Ill, will build 
a garage and machine shop, costing $16,000. 

HH. J. O'Donovan, 2253 St. Paul Ave., Chicago, IIL, 
build a shop for the manufacture of metal specialties. 

The Decatur Mfg. Co. Decatur, Ill, manufacturer of 
soneing will build a three-story factory, 107x220 ft., to cost 

17,000. . 

On Apr. 9 fire destroyed _the plant of the Illinois Auto- 
mobile Co., Galesburg, Ill. Loss, $25,000. 

The McGuire-Cummings Car Co., Paris, 
its steel car department. 

H. B. Berner, Antigo, Wis., 
age and machine shop, 43x68 ft. 

The Kissel Motor Car Co., Hartford, Wis., will build an 
addition to its plant, including 60,000 sq.ft. of additional floor 
space. 

The Aluminum Sign Co., Kewaunee, Wis., plans an addi- 
tion to its plant. Stamping and punching machinery will 
be needed. 

The Gund Mfg. Co., La Crosse, Wis., 
the manufacture of drive-twist anchors. 
cost $4500. C. R. Pieper is gen. mer. 

The Badger Steel Roofing & Corrugating Co., 216 South 
Second St., La Crosse, Wis., is building a one-story addition 
to its plant, 60x152 ft. 

The Menasha Motor Car Co., Menasha, Wis., has purchased 
a site on Main St. on which it will build a garage and re- 
pair shop, 50x125 ft. 

The J. Massino Mfg. Co., 740 Third St., Milwaukee, Wis., 
manufacturing electric and gas lighting fixtures, will build 
a three-story factory, 30x106 ft. 


Burleigh and 32nd Sts., Milwaukee, Wis., 
50x200 ft. Cost will 


Medina, Ohio, will build an ad- 


ansville, Ind., is building an 


will 


IlL, will enlarge 


will build a two-story gar- 


will build a shop for 
The equipment will 


Logeman Bros, 
wfll build a one-story machine shop, 


be $10,000. 


On Apr. 6 an explosion, and fire damaged the plant of the 
Garage Equipment Co., 742 South Pierce St., Milwaukee, Wis. 
Loss, $5000. 


The Deischer & Arndt Coa, recently incorporated at Ply- 
mouth, Wis., will build a garage at Sheboygan, Wis. 


The Racine Mfg. Co., Racine, Wis., manufacturer of motor 
car bodies plans a shop to be used exclusively for the man- 
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High-Powered Single-Pulley-Drive 
Horizontal Miller 


SYNOPSIS—A machine with belt-driven spindle and 
numerous novel features. The most radical is the spindle 
construction. This spindle runs in a sleeve which may 
be traversed longitudinally to feed the spindle by power 
or hand, adapting it to accurate boring and toolroom 
work and forming a convenient means of adjusting the 
cut to end-milling and similar operations. 


*% 

The high-powered single-pulley-drive horizontal miller, 
shown in Figs. 1 and 2, is one of a new line recently 
brought out by the Becker Milling Machine Co., Hyde 
Park, Mass. 

These machines are built in four sizes of plain, and 
four of universal millers, and are similar in many re- 


to ball bearings, which are used extensively throughout 
the machine. 


GENERAL CONSTRUCTION OF THE COLUMN, SADDLE, 
KNEE AND TABLE 


The column is cast in one piece with the base and is 
broad and heavily ribbed. There is a reservoir located 
in the lower part of the column for lybricating com- 
pound. 

The knee is of rigid construction, is double-walled and 
has broad bearing surfaces. The knee itself is gibless. 
A side member of the knee slide is made adjustable, as 
shown in Fig. 3. When locked by means of the binding 
screw, the column and knee are practically one solid piece, 




















Fie. 1. 


spects to the high-powered vertical miller built by this 
company. 

Among the entirely new features and features now 
first applied to the horizontal miller are: Single-pulley 
drive with belt-driven spindle; shafts in the speed-trans- 
mission case with ball bearings and sliding gears; spindle 
adjustable both by hand and power with automatic knock- 
off; new type of gibless knee; saddle support the entire 
length of the table and new roller-feed mechanism 

These machines are manufactured with double back 
gears, and the spindle pulley is of large diameter carry- 
ing a double belt; in most cases the open-belt spindle 
drive is used. Only on unusually heavy work is it neces- 
sary to use the back gears. 

The open-belt drive in connection with the roller-feed 
mechanism practically eliminates all gears. This design 
has been adopted to secure smooth work and a low con- 
sumption of horsepower per cubic inch of material re- 
moved. This is not only due to the belt drive, but also 


HieuH-Powerep SINGLE-PULLEY-DRIVE 


HorIZONTAL MILLER Fig. 2. 


giving very rigid construction to the entire machine. 

The saddle and well ribbed, 
and both are of the same length, thus allowing the saddle 
to support the entire length of the table. The extreme 
length of the saddle permits the feed-screw driving gears 
This construction al- 


table are of semi-steel, 


to be mounted under the saddle. 
lows a greater length of table travel, as there is no room 
occupied for driving gears and feed-reversing mechanism 
in line with the screw. This also does away with any 
spline in the feed screw. 

The end thrust of the feed screws is taken up by ba!! 
bearings for vertical, cross and longitudinal movements 
and large dials are provided reading in thousandths of 
an inch. The adjustments are made by a clutch lever. 
The hand-feed shaft for the table movement is seen in 
Figs. 1 and 2 on the right side of the saddle. This shaft 
allows the clutch lever to be pushed on at the other end, 
so that adjustments can be made when standing behind 
the table on the left side of the saddle. Power feeds in 
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all directions with adjustable and safety stops are pro- 
vided. All sliding surfaces are protected from chips by 
rolling aprons. 
DRIVING SPEED-GEAR Box 
The speed box, as will be clearly seen from the sec- 
tional views, Figs. 4 and 5, is of the sliding-gear type. 
The driving pulley is shown at A, Fig. 4, at the end of 
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Fig. 3. KNEE CONSTRUCTION 





Box 


Fie. 4. SPrep 
the box. From this constant-speed box, power is trans- 
mitted through the heat-treated alloy-steel pinion B and 
the speed-change gears shown, to the spindle-driving pul- 
ley C’, thence by belt over the feed-friction-disk pulleys at 
the top of the machine to the spindle pulley. All three 
pulleys are of large diameter with wide faces. Ball bear- 
ings are employed for the clutch shaft and lower shaft, 
which take the belt pull; the two intermediate shafts 
run in phosphor-bronze boxes. The sliding-gear shafts 
are hardened and ground. The friction clutch can be op- 
erated, when starting or stopping, by the foot treadle 
from the front or side of the machine. 

Fig. 4 shows how the speed changes are obtained. The 
upper set of sliding gears D and lower set F can be 
brought in mesh; this gives seven different speeds. These 
seven speeds can be used as open-belt spindle speeds ana, 
as there are double-back gears, 21 speeds are obtainable 
ranging from 21 to 335 r.p.m., as may be seen by reading 
the special index plate, Fig. 6. 

Referring to the speed plate it will be noted that the 
locking of the lever is automatically done by the ball 
plunger shown at F’, in Fig. 5. This aids greatly in mak- 
ing quick speed changes. 
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The speed box is closed, protecting the shafts and gears 
against dust and chips. The rear part of the box forms 
a protection for the spindle-driving pulley while the 
constant-speed pulley is protected by a guard, which can 
be swung to any position to meet the direction of the 
belt. The oiling facilities are simple but sufficient. Large 
oil pockets are provided for the shaft bearings and the 
gear box inside is filled with transmission grease the same 
way as an automobile transmission case. 


THE SPINDLE AND Its OPERATION 


The spindle, Figs. 7 and 8, is made from a ham- 
mered crucible-steel forging of large diameter and runs 
in phosphor-bronze bushings adjustable for wear. The 
end thrust of the spindle is taken up by ball bearings, 
which are entirely inclosed and run continuously in an 
oil bath. In case of unusual heating of the bearings the 
bronze bushing is free to expand independently of the 
iron sleeve, thus no additional stress incidental to the 
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Srpeep INDEX PLATE 


Fie. 6, 


unequal expansion of the two metals is brought upon the 
thrust bearings, and seizure of the spindle is prevented. 

An entirely new feature is the mounting of the spindle 
in an adjustable barrel which may be fed by power or by 
hand. This can be used for accurate boring and fine tool- 
room work; for end-milling purposes the convenience of 
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the spindle movement is a most valuable asset as the 
saddle need not be disturbed when adjusting for cuts. 
The spindle-barrel A, Fig. 7, slides in two large split 
collets BB. The inner ends of the collets are threaded 
left- and right-hand to receive nuts which are rigidly con- 
nected with a wormwheel C, Figs. 7 and §. By means of 
the lock lever, which is keyed to the worm shaft )), the 
unlocking and relocking of the spindle is accomplished 
instantly. When unlocking, an adjusting screw stops the 
lock lever, so as to give the proper sliding fit for the 


oa 


LONGITUDINAL SECTION THROUGH SPINDLE 
FEEDING MECHANISM 


Fig. 7. 


spindle barrel. The adjustment by hand is made by means 
of a handwheel #, which carries a dial 914 in. diameter 
graduated to five-thousandths. The power feed is de- 
rived from the friction disks through the feed-change gear 
box and ranges in infinitesimal progression from 0.001 
in. to 0.048 in. per revolution of the spindle. It is en- 
gaged by a hand lever as shown in Fig. 9. There is an 
automatic knockoff provided as shown for the power- 
spindle adjustment. 


THE Roiter Freep anp THE FrEeD-CHANGE GEAR Box 

The roller-feed disks are shown at the top and rear 
of the column in Figs. 1 and 2, and in section line views, 
Figs. 7 and 10. The roller-feed disks are made conical 
and advantage is taken of the natural tendency of the belt 
to ride up to the high portion of the crown pulley. This 
‘tendency, combined with correct angular mounting of 
the axis of the idler cones, automatically causes the disks 
to hug the driven cone of the vertical shaft to a greater 
or less degree, varying with the power consumed by the 
cutter. The heavier the cut the harder will be the pres- 
sure, depending upon the rise or fall of the belt upon the 
driving-disk cones. The greater the resistance the more 
the belt will tend to ride to the largest diameter of the 
cone, thus tightening the belt. 

The roller-feed disks carry the brackets shown in Fig. 
7;-this shows how belt slack is taken care of. 
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Motion is transmitted from the roller-feed disks by the 
roller and vertical shaft F, Fig. 10, through a worm and 
worm gear to the feed-change box G. The gear box is 
provided with three main changes of feed and is used 
when changing from low to medium or fast. These main 
changes are made while the machine is running. The 
regular feed changes are infinitesimal and are varied 
with the friction disks in thousandths per revolution of 
the spindle. 

The variations are as follows: 


Minimum Maximum 


Spindle in Inches in Inches 
Open belt drive .. 0.0025 0.141 
2.68:1 back geared: 0.007 0.378 
7.74:1 back geared- 0.019 1.091 


Tue Back-Gear Case 


Referring to the double back gears 
again, two ratios are provided, 2.7: 1 
and 7.7:1. The gears are completely 
inclosed. They are made of high-car- 
bon hammered-nickel steel forgings 
with wide faces, coarse pitch and teeth 
cut with a 20-deg. angle. The driv- 
ing pinion is seated in two large ball 
bearings which take the belt pull. The 
front-gear bearing is continuously sup- 
plied with oil by a ring oiler, the oil 
level being high enough to cover the 
ball at all times. The back gears are 
locked in their position when thrown 
either in or out, by a plunger, as 
shown in Fig. 11. 

The manipulation of the back gears 
is simple and changes from open-belt 
drive to back-geared spindle and vice 
versa are made almost instantly. 
The section in Fig. 11 shows clearly 
the means by which the spindle is 
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Fia. 9. 
SPINDLE-FBEDING MECHANISM 


Fie. 8. 
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connected for driving. When either back gear is manip- 
ulated an operating sleeve is turned throwing the latch 
in or out. The case is entirely inclosed and when filled 
with grease gives sufficient lubrication for the gears. 


Tue OveERHANGING ARM 


The overhanging arm, Fig. 7, is a solid-steel bar of 
large diameter, ground and slotted at one end, so that it 
may be pushed back over the vertical feed shaft so far as 
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SHOWING 


CROSS-SECTION THROUGH SPINDLE, 
Back-GEAR ARRANGEMENT 

not to be in the way of the machine. This arm does not 

weaken the machine in any way; in its farthest outward 

position it is clamped on a solid part. 

Fig. 12 shows the “3-B” machine carrying large angu- 
lar cutters 514 in. diameter, taking a 3¢-in. cut in cast 
iron, 20 per cent. steel, at the rate of 7 in. per min. The 
total length of the cut is about 104% in. 
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Lining Up a Planer Bed with 
Kerosene 


By Frep H. CoLtvin 


An interesting method of lining up a planer bed was 
used by Webster & Bennett, Coventry, England, when 
moving into their new shop. The V-ways of the bed were 
dammed up at each end and both V’s connected to- 
gether by a pipe. Then kerosene, or paraffin, as it is 
called in England, was poured in the ways until they 
were about three-quarters full. 

Time was allowed for the oil to find its level and the 
leveling was done by measuring the distance from the top 
of the V to the surface of the oil. This was done with 
a cross bar fitted with a micrometer screw, this being 
laid across the V and the screw moved down until it 
touched the oil. The levelness of the bed was tested by 
moving this along and testing at various points. 

It was found that the oil would rise to meet the point 





“3-B” Hiacu-Powerep, SINGLE-PULLEY-DrIvE 
Mitter Taxine a 84-Ix. Cut at THE RATE 
or 7 IN. PER MIN. 


Fig. 12. 


of the micrometer screw just before the screw reached 
the oil level, this “jump” being about 0.002 in. The 
reading was taken just as the oil rose to meet the screv 
point. 

After the bed was adjusted to its level position, con- 
crete was poured in the inside between the sides of the 
bed, to about half fill the depth from the V to the floor. 
This was done on top of the plank flooring and practical- 
ly put the foundation on top of the floor. 

The results have proved satisfactory in every way. 
The bed remains in line and the mass of concrete which 
has been practically added to the planer bed, absorbs 
shock and gives very smooth work. 

The cost of an equipment to absorb energy from the sun 
would be about $152 per horsepower, according to a writer 
in “Power.” An excellent steam plant could be put down 
for $40, and the standard charges on the one hundred odd in 
excess of this would pay for coal enough to operate such a 
plant 10 hours a day with coal at $3 per long ton. It would 
appear that for the present the sun motor is in the same 
category as the wave motor. Energy which is now being 
dissipated can be conserved with either, but at a cost for 


investment which makes the yearly outlay greater than it 
would be at the present price of fuel. 
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Machine-Shop Power and Its Rela- 
tion to Profits 


By A. E. 


SYNOPSIS—During the past 10 years capital invested 
in machinery building has increased at a faster rate than 
profits. One way to increase production from existing 
equipment is to improve the conditions of applying power. 
The advantages of motor-drive, purchased power, and 
proper selection of motor sizes are pointed out. 


ay 

Manufacturers operating foundries and machine shops 
have the same difficult problem before them which exists 
in nearly every industry, namely, to keep the increase in 
the capital account consistent with the increase in pro- 
During the past 10 years, the capital has in- 
creased at a greater rate than the production. The result 
has been a considerable reduction in the profits. For 
instance, in 1903 the profit upon the capital averaged 17 
per cent., while in 1913 it is estimated to have averaged 
only 11 per cent. These figures represent the gross profit 
upon the capital and do not include the fixed charges the 
industry has to carry. If these charges were deducted, 
the profit would be much less. So the most important 
question is—how to increase the production with but a 
slight increase in the capital? A greater output will 
produce larger profits. The total value of the product 
will not only be increased but the cost per unit manufac- 
tured will be less, therefore, the profit will be greater. 

The object of this paper is to show, with particular ref- 
erence to the use of power; the general condition of the 
foundry and machine-shop industry of today, a way to 
obtain a greater production, the effect of increased out- 
put upon the profits. 


How 


A number of manufacturers have been able to increase 
their production through improved management, that is, 
they obtain a greater output through increasing the indi- 
vidual workman’s efficiency and through a shop system 
arranged for their peculiar needs. The principal disad- 
vantage of this method is that it takes time to train the 
men and get the system into wor':ing order, and this is 
Another sericus weakness of this method Is 


duction. 


To INCREASE PRODUCTION 


expensive. 
that during business depression, or when there is a plenti- 
ful labor supply, the average shop efficiency will be high, 
while, when business is good and labor scarce, the shop 
efficiency will be the lowest. 

The reason for this is that when there is an abundant 
supply of labor, the management can be careful in the 
selection of their men, so that the personnel of the organ- 
ization will be high. These men can be taught new 
methods and a high shop efficiency can be obtained. When 
business conditions are good, labor is usually scarce; fre- 
quently it is difficult to keep the present employees. At 
such times the manufacturer cannot be so choice in the 
selection of labor and often has to take whatever is avail- 
able. These men will not assimilate the new ways, and 
in a short time it will be found that the older employees 
are gradually slipping back to their former ways, until 


*General manager, Industrial 
Penn. 


Engineering Co., Pittsburgh, 


RicKARDS* 


finally, the efficiency of the entire shop is reduced. This 
is characteristic of any system that depends upon the 
human element. 

A method that will allow the manufacturer to main- 
tain a high shop efficiency during both good and dull 
business periods would certainly be much more attrac- 
tive. Such a method must deal with the physical equip- 
ment and conditions of the shop first and the human 
element afterward. 

Remarkable results can be obtained by dealing with the 
physical equipment and conditions of the shop. The ma- 
chinery should be located so as to allow the greatest ease 
in the handling of the material and the shortest possible 


Speeds with 


Speeds with 
Open Drive 


Speeds with Speeds with 
Back Gear 


Back Gear Open Drive Number of 


Number of 


Cone step R,p,m, R.p.m. Cone step R,p,m, R.p.m. 
1 0.63 7.5 5 2.0 24.3 
2 0.8 10.3 6 2.7 32.3 
3 1.2 14.0 7 3.8 45.5 
4 1.5 18.5 
TABLE 1—SPEEDS WITH BELT DRIVE ON 10-FOOT BORING 
MILL 


Speeds with 


Speeds with 
Open Drive 


Speeds with 
Back Gear 


Speeds with 
Open Drive 


Back Gear Number of 


Number of 


Cone Step R.p.m. R.p.m Cone Step R.p.m. R.p.m. 
1 1.10 5.0 9 2.30 10.4 
2 1.21 5.5 10 2.53 11.5 
3 1.32 6.0 11 2.77 12.6 
4 1.45 6.6 12 3.04 13.8 
5 1.60 7.3 13 3.34 15.2 
6 1.75 7.9 14 3.66 16.7 
7 1.95 8.7 15 4.01 18.2 
s 2.10 9.5 16 4.40 20.0 


TABLE 2.—SPEEDS WITH MOTOR DRIVE ON 10-FOOT BORING MILL 


Operating Speed of 


’ Operating Speed of 
Machine Driven Pulley Machine Driven Pulley 


Number R.p.m. «umber R.p.m, 
1 270 5 175 
2 260 6 210 
} 262 7 210 
{ 205 ; 270 
TABLE 3. OPERATING SPEEDS OF A BATTERY OF EIGHT DRIL- 


LING MACHINES 
routing. Power should be applied to the machines so 
that those requiring variable speed can be operated at a 
range of speeds in a series of small steps, and to the 
constant-speed machines so as to always operate them at 
the maximum speed. Opportunities in this line exist in 
the majority of machine shops. 


An EXAMPLE IN Motor Drive 


Before proceeding further it would be well to illus- 
trate the above points. The example, Table 1, shows the 
increments of speeds obtained by belt drive on a 10-ft. 
The range of speeds is from 0.6 to 45.5 
per step. 


boring mill. 
r.p.m, in 14 steps of 36 per 
There is a large gap between the back gear and the open- 
drive speeds, the increase being 100 per cent. With this 


cent. increase 


arrangement, the operator has trouble in changing speeds 
and valuable time is lost because of this. 

By applying an adjustable-speed motor to this machine 
a saving of several hours per day could have been effected 
on the class of work coming through at the time the tests 
were made. The speeds to be obtained are shown in Table 


2 


varying from 1.1 to 20 r.p.m. in 32 steps of 10 per cent. 
increase per step. One can readily see that with this 
arrangement the output of the machine could be in- 


( reased, 
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On machines operating at a constant speed there are 
frequently splendid opportunities for betterment. For 
instance, in one machine shop eight drilling machines 
were operated from one line shaft. These all worked 
upon the same kind of material and operated continuous- 
ly for 10 day. The driving pulleys upon 
the shaft were all the same size and the driven pulleys 
upon the machines were all of the dimensions 
Consequently, the speeds upon the machine pulleys should 
Each was supposed to operate at 


hours each 


same 


all have been the same. 
285 rpm. Table 3 shows the speeds of each under 
working conditions. The difference in speed was due to 
the different kinds of belts and their condition, 
which caused an abnormal slippage. This manufacturer 
increased the output of these drilling machines 20 per 
cent. by installing individual motors and gearing them 
directly to each machine. 

When applying a motor to a machine it is necessary to 
do more than increase the production. The shop manager 
or superintendent must be shown how it will reduce the 
cost of labor and tools. To do this, an analysis of the op- 
erating conditions of each machine is necessary. Stand- 
ard practice does not always cover special operations in 
a particular shop where a tool is called upon to perform 


used 


eperations on special work. 


BUYING versUs GENERATING Power 

A machine shop and foundry now using line-shaft drive 
can be changed to use electric power at a minimum of 
expense providing power is purchased from a power com- 
pany. By doing this, the greatest item cf expense (the 
power plant) is eliminated. Furthermore, in this manner 
the production can be increased from timé to time with 
but a small increase in the capital account. 

Power has an important bearing upon the production 
The source of power should be such that 
at all times it is possible to operate ali! the machines 
at their maximum capacity. This means that the power 
must be both constant and sufficient so that the speed of 
he machines will not fluctuate with the variations in the 


of a factory. 


loads, 

A great number of foundry and machine shops through- 
out the United States are now operated by purchased 
power. The manufacturers have found it more.economi- 
cal to purchase power than to produce it themselves. 
They also found the speed conditions were improved, due 
to a more uniform voltage. Another decided advantage 
in favor of this power is that it allows extensions and 
additional machinery to be installed at a minimum ex- 
The only additional expense is for new motors. 
Today 23.9 per cent. of all power used in this industry 
is central-station service. Table 4 shows the total amount 
and the kind of power used. The figures are estimates 
based on the 1909 census with increases for the suceeding 


pense, 


vears. 
There must be a decided advantage in favor of pur- 
chased power, when one considers that only a few years 
ago practically all power used in this industry was from 
isolated plants, whereas, today there is over 212,000 hp. 
connected to the central-station lines. At 
this rate, it will be but a few years before the majority of 
the foundry and machine shops will be using central-sta- 


° J 
companies 


tion service. 
The reason why so many manufacturers continue to 


make their own power is because they do not know what 
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it costs them per unit generated. The power companies, 
when negotiating the sale of their service, quote a cer- 
tain price per kilowatt-hour. The manufacturers’ idea 
of power costs is vague and they cannot appreciate 
whether or not the rate quoted is attractive. 

A rate commonly quoted for this kind of industry by 
the power companies in the Pittsburgh district, is $15 
per kw. per year for the maximum demand, plus $0.015 
per kw.-hr. for the current consumed. Table 5 contains 
information from 22 foundries and machine shops now 


buying their power. The data contained in this table were 





Hp. in Use 
Generated Per Cent. of 
Kind of Power Power Total in Use 
Steam engine 8 546,206 61.4 
Gas engines 96,966 10.9 
Water wheels (and other power) 21,456 2.4 
Purchase 
Power 
Electric motors 212,884 23.9 
Other power 11,700 1.4 
889,212 100 


Total power 
ESTIMATED POWER IN FOUNDRIES AND MACHINE 
SHOPS, 1913 


TABLE 4 


Rate $11.20 per 
Hp. Max. Dem. 
lus 1.12c. per 


Cost orse-power hour. 
sr Cost Saving per 
No. Price Hp. Max. Percent Hp.-Hrs. fp. per hp.-hr. 
of o of Dem. Load Consumed hour hp.-hr Per 
Shop Fuel Eng. Hp. Factor per year cents Cents Cents Cent. 
Foundries Only 
a ree ey by ngines to 50 Hp 
l 20¢.-G 97,800 2. i: 1.58 0.92 36.7 
Group (mies Ba from 51 to by ) Hp. 
2 20¢.-G 40 6.8 35,600 4.69 2.37 2.32 449.5 
neue (C)—Steam E ngines from 51 to 100 H.p. 
; 31.60-C 60 50 71,000 4.09 1.91 2.18 53.2 
4c.-G 60 70 30.4 160,000 1.8 1.61 0.19 10.5 
Group (C)—Steam Engines from 51 to 100 H.p. 
5 $2.35-C 100 85 16.0 140,000 3.4 ; 89 1.61 47.7 


1 
Average Cost. 3.3 .77 1.88 46.3 
Group (D)—Steam E ngines from 201 to 500 H. p. 
6 2.25-C 475 300 14.0 582,000 2.4 1.69 0.71 29.6 
Coy. (E)—Gas Engines from 501 to 1,000 H.p. 


7 12}c.-G 773 400 23.0 .1,558,000 2c 1.4 0.2 116.6* 
MACHINE SHOPS ONLY 
Group (A)—Steam Engines up to 50 H.p. 
8 $2.35-C 50 35 19.0 83,300 2.2 1.59 0.61 27.7 
9 $2.35-C 50 40 16.0 70,000 3.4 1.76 1.64 48.2 
10 $2.35-C 50 50 19.0 83,400 3.3 1.89 1.49 45.2 
11 $2.35-C 50 5O 19.0 83,400 3.9 1.89 2.01 51.5 
RT Gio ss oa daien can abe cuue ees tre 3.6 - ie F 50.0 
Group (B)—Steam Engines from 51 to 100 H.p. 
12 10c.-G 56 50 8.5 41,700 5.6 2.46 3.14 56.2 


Group (C)—Steam Engines from 101 to 200 H.p. 


13 $1 -30-C 120 130 13.0 137,000 3.5 2.17 1.33 38.0 
14 5e.-G 125 125 56.0 615,000 1.3 1.3 we AoE 
15 $2. rire 125 125 20.0 * 219,400 2.9 1.76 1.14 39.2 
16 $3.25-C 125 100 21.0 230,000 2.78 1.6 1.18 42.4 
17 $2.00-C 150 130 19.0 250,000 2.9 By 1.2 41.4 
18 $2.00-C 150 125 16.0 211,000 2.9 1.77 1.13 39.0 

Average Cost. 2-71 1.7 1.01 37.2 

Qrewp (D)—Ste am E ngines fresn 201 to 500 H.p. 

19 $2.25-C 250 480 17.0 373,000 2.9 2.56 0.34 11.7 
20 $2.00-C 400 200 6.0 211,000 4.7 2.18 2.52 53.7 
21 $2.35-C 485 300 14.0 680,000 2.4 1.61 0.79 32.9 

Average Cost. 3.0 2.11 0.89 29.7 


Grow (E)—Steam Engines over 1,000 H.p. 
22 $2.35-C 2,400 1,600 14.0 .2,940,000 2¢ 1.73 0.27 13.8 
*Note—Denotes increased cost. 
Explanations—20c.-G indicates gas was used for fuel and cost 20c. per 1M. cu.ft. 
1.60-C denotes coal was used for fuel and cost $1.60 per ton. 
5.-- COMPARATIVE COST OF POWER IN MACHINE SHOPS 
AND FOUNDRIES 


o 


TABLE 


obtained by tests made in each factory. his table shows 
the details pertaining to the power, the cost of power 
per horsepower-hour and what saving would be effected 
by using central-station service at the above rate. This 
rate upon a horsepower basis would be $11.20 per hp. per 
year for the maximum demand, plus $0.0112 per h.p. for 
the current used. It is interesting to note that in only 
one instance, item 7, was it cheaper to operate an iso- 
lated plant. 

The principal reason why many more manufacturers 
do not purchase this power is because they do not know 
their power costs per unit, the number of units now gen- 
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erated or the quantity that would be needed if power were 
purchased. Table 6 contains a list of 42 foundries and 
machine shops operated by purchased power. The last 
column in this table shows the number of kilowatt-hours 
consumed per year per horsepower of motors installed. 
Kw.-Hr. 


Horse- Total Kw-Hr. Consumed 
Item power No. of Consumed per year we] 
No. of Motors Kind of Drive Motors per year Hp. Installed 


Foundries and Machine Shops 





1 25.0 Group..... 2 12,680 503 
2 27.7 Semi-Grour 7 15,100 541 
3 30.5 Group..... 4 16,000 524 
4 40.0 Group.. 3 49,900 1,248 
5 47.5 Group.... 5 65,400 1,365 
6 54.0 Individual 12 11,200 208 
7 58.0 Group.. 6 17,220 300 
8 58.0 Group.... 4 111,800 1,930 
” 59.2 Individual 7 39,100 647 
10 82.0 Semi-Group. 7 110,000 1,335 
11 82.0 Semi-Group 5 67,600 820 
12 97.5 Individual 5 26,600 276 
13 164.5 Semi-Group 14 105,200 637 
14 182.0 Individual 13 135,000 742 
15 188.0 Individual 11 60,300 322 
16 190.0 Group... 5 216,000 1,140 
7 242.5 Semi-Group 26 297,000 960 
18 281.0 Individual 23 212,000 764 
19 340.0 Group... 10 422,000 1,130 
20 388.0 Individual 25 309,000 800 
21 445.0 Individual.. 19 586,000 1,320 
22 526.5 Individual. 25 297,000 566 
23 585.0 Individual 38 715,000 1,220 
24 1,146.5 Individual 56 614,000 535 
Foundries only 
25 30.5 Group. 4 16,000 524 
26 58.0 Group. 4 111,800 1,930 
27 82.0 Semi-Group 7 110,000 1,335 
28 182.0 Individual 13 135,000 742 
29 281.0 Individual 23 212,000 764 
30 388.0 Individual 25 309,000 800 
31 526.5 Individual 25 297,000 566 
Machine Shops Only 
32 27.7 Semi-Group 7 15,100 541 
33 40.0 Group..... 3 49,900 1,248 
34 47.5 Group..... 5 65,400 1,365 
35 54.0 Individual 12 111,200 208 
36 58.0 Group..... 6 17,220 300 
37 59.2 Individual. 7 39,100 647 
97.5 Individual. 5 26,600 276 
39 164.5 Semi-Group 14 105,200 637 
40 242.5 Semi-Group 26 297,000 960 
41 340.0 Group..... 10 422,000 1,130 
42 1,146.5 Individual , 56 614,000 535 
TABLE 6. POWER CONSUMED IN 42 MACHINE SHOPS AND 
FOUNDRIES. 
Showed 
HP. of Tests Hp. Size Motor Percent 
Item Apparatus Motors Max.Hp. Average Recom- over- 
No. riven in Use 10 min 10 min. mended Motored 
‘1 Line shaft 20.0 18.0 9.8 15.0 33.3 
2 ~=Line Shaft 30.0 27.3 12.0 20.0 50.0 
3 Line Shaft 40.0 35.5 28.8 30.0 33.3 
4 Planer... 15.0 21.8 10.0 15.0 
5 Slotter. 5.0 1.7 1.6 2.0 150.0 
6 FPianer...... : . 2.0 4.5 2.2 3.0 565.0 
7 Boring Mill 10.0 11.0 8.2 10.0 
8 Small Pump........ 0.5 0.25 0.25 0.5 
9 Line Shaft. 30.0 21.2 15.0 15.0 100.0 
10 Line Shaft. 30.0 10.0 8.5 10.0 200.0 
11 Jack Shaft. 10.0 3.8 3.1 5.0 100.0 
12 Hack Saw. 5.0 3.85 3.1 3.0 66.6 
13 Boring Mill 20.0 8.0 7.4 7.5 167.0 
14 Miller 3.0 1.4 1.4 2.0 5.0 
15 Miller... 3.0 3.35 3.1 3.0 
16 Drilling Machine 7.5 6.2 5.4 7.5 
17 Miller... 5.0 1.9 1.7 2.0 150.0 
18 Planer.. >; aa 17.8 9.5 10.0 50.0 
19 Heating Fan o. 75.0 13.0 13.0 15.0 400.0 
20 Heating Fan. 40.0 20.0 20.0 20.0 100.0 
21 Miller... ” 5.0 1.7 By 2.0 150.0 
22 Fan.... : 40.0 18.2 18.0 20.0 100.0 
23 Lathe 10.0 4.0 3.4 5.0 100.0 
24 Miller 3.0 1.1 1.1 1.0 200.0 
25 Horizontal Drilling 
Machine... 3.0 1.5 1 2.0 50.0 
Total... . 445.0 Ja 23.5 99.0 
TABLE 7. ANALYSIS OF MOTOR LOADS IN A MACHINE SHOP 


Tue Resurtt or INCREASING PRODUCTION 


In practically every case in which a manufacturer has 
changed from line-shaft drive to purchased power, there 
has been an increase in the production. When proper ap- 
plications of motors are made, increased output can al- 
ways be obtained. A 25 per cent. increase in the pro- 
duction is by no means unusual. Let us see what effect 
a 25 per cent. increase in the production would have 


upon the gross profits, using data obtained from 
the 1909 census of manufacturers with increases 
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to bring them to date. The average value of the prod- 
uct per establishment in 1913 was $95,501; an in- 
crease of 25 per cent. would make this figure $119,376. 
The cost of materials was $41,183; an increase of 25 per 
cent. would make this $51,478. The wages, salaries and 
miscellaneous expenses would remain the same, hence the 
cost of production would be as follows: 


Materials $51,478 
Wages 24,479 
Salaries 7,466 
Miscellaneous expenses 9,642 

Total cost $93,063 


The gross profit would be the difference between the 
value of the product and the cost of production, which is 
$26,311. To equip an establishment of this size so as 
te obtain these results would require an additional in- 
vestment of $6000. The corresponding capital is $115,- 
070, which, plus the new investment, would make the 
total capital $121,070. The gross profit (in per cent.) 
upon the capital would be as follows: 

$26,311 gross profit _ SO Rene en ee 
$121,070 capital -_= -¢ per cent. gross prop 

The estimated gross profit earned in 1913 was $12,731, 
thus, a 25 per cent. increased output would increase the 
gross profits 106 per cent., or instead of earning 11 per 
cent. upon the capital, as in 1913, the capital would earn 
21.7 per cent. Doesn’t this look worth while? 

Installing motors alone in a machine shop will not 
materially increase production. As said before, each ap- 
plication must be given individual study and a motor ap- 
plied to meet the requirements of that particular ma- 
chine. One point to guard against is the tendency to 
over-motor, that is, to instal] a motor of greater horse- 
power than necessary. The manufacturers in their desire 
to have sufficient power frequently install much greater 
capacities than needed. Tests in any machine shop, ex- 
cepting a few of those equipped during the past few 
years, will almost invariably show that they are over- 
motored anywhere from 50 to 400 per cent. It is not at 
all unusual to find the latter figure. Table 7 illustrates 
this point, and shows the condition found in a modern 
machine shop equipped with 25 motors, totaling 445 hp. 
The plant was over-motored 99 per cent. on a total of 
223.5 hp. This company invested $5000 more than was 
necessary for the equipment, also their power consump- 
tion was considerably more than it should be, due to the 
poorer operating efficiencies. 

wR 


Planing a Spiral Ball Race 
By Epear H. Trick 


The apparatus shown was designed to accomplish the 
planing of six spiral ball races of semicircular cross-sec- 
tion in a nickel-steel shaft. 

The piece on which the work was done was a specially 
designed main shaft for a new type of tunneling machine 
to be used in hard rock. It was 31% per cent. nickel, 4 in. 
diameter throughout the body, with a head on the forward 
end 10% in. diameter to permit the insertion of tool- 
steel cutters for boring a hole 12 in. diameter. 

A drawing of the shaft is shown in Fig. 1. At conven- 
ient distances from the ends, the shaft was supported in 
ball bearings, so designed that, when an impulse is im- 
parted by the driving cylinder, the shaft moves forward 
with a boring movement to the stroke. 
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‘The cross-section reveals six races equally spaced on the 
periphery of the shaft. The pitch diameter of the ball 
centers was 4 in. greater than the diameter of the shaft, 
which allowed the containing shells to ride with liberal 
freedom. 

The races spiraled left-hand, and the angular twist 
amounted to 18 deg. in 12 in.—equal to one complete 
turn in 20 ft. of length. 

The machine used for the job was an 18-ft. planer hav- 
ing an auxiliary way for an extension bed, though the or- 
dinary bed of conventional design was used on this oc- 
casion. 

The apparatus used consisted of a pair of plain cast- 
iron bearings, Fig. 2, made right and left; a forged-steel 
clamp, Fig. 3, a soft-steel sliding block, Fig. 4, and a 
pair of cast-iron guides, bolted together and shown in 


Fig. 5. 
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tightly enough to permit rotation of the piece under mod- 
erate impulse. 

After lining up, the bearings were bolted down and the 
shaft secured against longitudinal movement along the 
planer bed by a split set collar placed in front of each 
bearing. 

The shaft was then turned in the bearings until the 
exact center of any race—measured along the laid-off 
helix—was exactly vertical above the center. The forged- 
steel clamp was then turned around the shaft until its 
center line was at 90 deg. with that of the shaft in a hor- 
izontal plane. 

The cast-iron guides F were then placed in position 
on the auxiliary way D with the center of the sliding 
block @ on the end of the clamp in the exact center 
of the planed ways in the guides. The guides were se- 
cured in position by studs. 





} 


a a 














FIG.1. FORGED 3$% NICKEL STEEL SHAFT 
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FIG. 2.C.1. BEARING FIG.4 S.S.SLIDING BLOCK 


PLANING 


An assembly of the apparatus, as applied to the planer 
and the piece, in Fig. 6, shows the relation of the parts 
named. 

The location of the races had first to be determined and 
their starting and stopping places carefully laid off. This 
required an hour and a half to accomplish, as exceeding 
accuracy was essential because of the relation of the loca- 
tion of the races to other parts of the machine. 

Starting points then had to be chipped for the tool 
and these pockets tapered off in the lines of the helices of 
the several races and in a direction opposite from the 
bodies of them. This was the real work of the entire 
job. The hardness of the material and the extreme ac- 
curacy necessary required the exercise of great care, so 
that 27 hours were consumed in this alone. 

The shaft was then ready to set up on the planer to 
have the races cut out between the chipped pockets. 

The cast-iron bearings B, Fig. 6, were placed along 
the extreme edge of the planer table ( next to the auxil- 
iary way D before mentioned. The shaft A, with the 
forged-steel clamp FE hung loosely thereon, was laid in 
place, the bearings shimmed and the caps put down just 
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FIG.6. ASSEMBLY 


1 SprraL Batt Race 


The required reversing points of the planer were next 
determined, and the tool fed by hand. 

To take care of the slight travel which the sliding block 
makes on the stump at the end of the forged-steel clamp 
as the latter moves through the are, the nut beyond the 
sliding block was backed away slightly. 

Since the angular twist of the races was 18 deg. in 12 
in., for every foot of race the shaft had to rotate 18 deg. 
From this the angular inclination of the planed ways in 
the cast-iron guides was determined, conditioned, ff 
course, upon the horizontal distance between the center 
of the soft-steel sliding block and the vertical center line 
of the shaft. 

The outside shells of the bearings which supported the 
shaft had internal races matching those in the shaft. 
These were cut with the same apparatus and a tool that 
reached through them. The resulting fit, with the bear- 
ings assembled and the shaft in place, was excellent. 

Twenty-seven hours were required for the actual plan- 
ing of the races as a light feed was used and great caution 
exercised. By an odd coincidence this was the same time 
as was required to chip the starting points for the tool. 
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Using Oxyacetylene Methods for 
Sheet Plate Work 


By Ropert Mawson 


SYNOPSIS—Making a steel mangle roller by the weld- 
ing method, which enables the strongest piece to be made 
as light as possible at a low cost. Some welding opera- 
tions on sheet metal which obviate all riveting and tts 
subsequent calking. Making a steam header with lighter 
material and shorter bends and unions than would be 
possible in the built-up type. Some coil pipes, built up 
in sections and welded into a solid unit, allow repairs 
to be easily made when necessary. ° 


‘* 


ar) 


In this.article are shown some parts, mostly of sheet 
plate, which have been manufactured by the acetylene 
method, using equipment made by the Oxweld Acetylene 
Co. Fig. 1 shows the operation of welding cast-steel 
heads on the bodies for steel mangle rollers. 

Various methods have been tried for making these roll- 
Cast iron has been found to be too porous when used 
Riveted steel rollers are expensive to make 
The rollers de- 


ers. 
with steam. 
and are also liable to leak at the seams. 
scribed here are made with the heads of cast steel and the 
body a section of extra-heavy wrought-iron pipe. After 
being welded they are easily machined to obtain a smooth 
surface. ‘The roller is 84% in. diameter, the straight part 


> 
24 in. long, the entire length over all being 484% in.; the 


piping used is % in. thick. The cost for welding one of 
the rollers is $2.52. 

The halftone, Fig. 2, shows one of the rollers assembled 
in position ready for welding. The joints A have been 
chamfered ready for welding the two heads onto the 
wrought-iron barrel. 

\ Tar Kerru 

The W. A. Case Mfg. Co., Buffalo, N. Y., performs 
some interesting welding operations. Fig. 3 shows the 
welding of the bottom to a tar kettle. The dimensions 
of this piece are: Diameter, 36 in.; height, 30 in.; plate, 
%, in. The time required for making the seam weld 
is 1144 hr. 

The illustration, Fig. 4, shows the welding of the hori- 
zontal seam for the outer shell, which holds the steam 
kettle shown in Fig. 3. 

The shell, which is made of No. 10 gage steel, is first 
rolled to the correct diameter and then welded along the 
horizontal seam A. The tank is 42 in. diameter by 42 
in. high. 

The operation of welding one of the ends to the tank 
is shown in Fig. 5. ‘The horizontal seam, which was 
welded in the previous operation, may be seen at A. In 
this illustration the plate may be seen in position and 
“tacked,” with the operator commencing the welding of 
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ANGLE ON A SMOKE STACK 


the two parts together. After this end is welded the 
tank is turned over and the opposite end welded, thus 
closed tank with the kettle inside in position. 


Fic. 6. WrLDING AN 


making a 
WELDING A SMOKESTACK 


The next two views of welding operations were taken 
in the works of the Henry Pratt Co., Chicago, Ill. Fig. 6 


shows the welding of an angle elbow to a smokestack. The 
elbow A makes an acute angle with the main pipe. The 


turning of a flange on this acute angle would be exceed- 
ingly difficult, if not impossible, for flanging would be 
liable to fracture and it would be hard to get at the 
riveting and do the calking necessary. By welding this 
seam the difficulties are overcome. On the obtuse angle 


Fig 7. Maxine a Coat CHUTE 


the flange joint can be easily made and is safe and prac- 
tical. It can be seen extending almost to the point of the 
welding torch. 

The halftone, Fig. 7, shows the manufacture of a coal 
chute. The plate is first bent to the desired shape and 
size, and the edges on the longitudinal seam brought to a 
butt joint; these edges are then welded as shown. A 
neater and smoother piece than could be obtained by 
riveting is thus produced at a much reduced cost. 


MAKING THE SHELL OF VAcuUuM DRYER 


An outside shell for a vacuum dryer, which has been 
made by the welding method, is shown in Fig. 8. The 
shell is 4 ft. 6 in. diameter and 30 ft. long, and is 
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made of %-in. plate. It is made in three sections, which 
are welded along the longitudinal and girth seams, as 
shown at A. This produces smooth, tight joints, the 
shell carrying a working pressure of 90 lb. per sq.in. 

Fig. 9 shows the old method of making these shells. 
It will be seen that on the horizontal seams a double- 
lap riveted joint was used and a single riveted joint for 
the girth seams. After riveting, these joints had to be 
calked steam-tight and often much calking had to be done 
when the shells were being tested. This is entirely avoided 
when the shells are made by the welding method. 


WELDING Pipes AND HEADERS 


The halftone, Fig. 10, shows a steam header with nine 
branch unions which have been welded. This method 
of manufacture permits the use of lighter material as the 
possibility of leakage is eliminated. It also allows shorter 
unions to be employed than would be pessible were the 
header to be built up with fittings and other parts. 





MAKING Stream Cols 


Fig. 11 shows a view in the shop where this header 
was made. Here may be seen also many other headers 
and pipes of various shapes and sizes which have been 
made by welding methods. 


MANUFACTURING STEAM CoILs 


The illustration, Fig. 12, shows a number of welded 
steam coils. These coils are made of 14%-in. extra-heavy 
pipe. The malleable-iron return bends at each end are 
welded to the pipes making a good joint. The couplings 
and sockets are also welded in position. The coil is made 
in four sections, and if any part of the coil bursts it is a 
simple matter to weld the fracture without removing the 
broken section. ‘These welded coils are tested at a pres- 
sure of 300 lb. per sq.in. The coil is 9 ft. diameter and 
20 ft. long. Under ordinary shop conditions one man 
will completely weld half a coil in a 9-hr. day. 

Fig. 13 shows some extra-heavy pipe coils which have 
been welded. These coils are made of 114 in, extra-heavy 
pipe and are rolled cold in the heavy rolls as shown, They 
are then placed together and butt-welded, making a single 


piece of coil pipe. One is seen welded at A. 


~*~ 


The goal of boiler designers is to obtain the largest num- 
ber of pounds of steam to éach pound of metal in the boiler 
The various studies and experiments have clearly indicated 
the advantage of the use of a longer flameway between the 
fuel bed and the end of the tubes, giving an opportunity for 
completing the gas reacticn before the products of combus- 
tion enter the flues. —‘“Railway Age Gazette.” 
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A School for Producing Me- 
chanical SKill and Know- 
ledge 


By W. Osporne 


One of the standard subjects for discussion at gather- 
ings of machinery builders is the supply of skilled me- 
chanics, especially machinists. From many accounts the 
present supply is not adequate and the outlook for future 
needs is far from encouraging. 

Various means, it is true, are being used to mitigate 
the present condition and to forestall the grim specter 
of future shortage. 

As for the present, I would say that from personal 
knowledge I do not know of any reputable concern that 
has had to discontinue business from inability to get a 
supply of sufficiently skilled workmen as the main trouble, 
but when it comes to future needs, it appears that the 


Sj \\% 
Sa)))))))) YD 


Fie. 13. Wertpine a Heavy Pree 


outlook is gloomy to those who seem to have a clear view 
into the future. 

Discussions of the continuation 
schools, trade schools, apprenticeship systems, improved 
public school systems and appeals to manufacturers to 
spend more time training and less in hiring from those 


vocational schools, 


who do train, all show how things look to those who are 
seeing. 

It has occurred to me that there is a source of supply 
that has been largely overlooked. For some time past 
I have been seeing some things a little further away from 
the machine shops than I usually do and thought that 
my experiences might carry a crumb of comfort, even 
though a slight one, to those who feel that our supply of 
skilled men is altogether insufficient for the future needs 
of a world that is being largely run by machinery. 

Just now I am on the plains of California, in the San 
Joaquin Valley, with the mountains close at hand. If 
fam not much mistaken, here is a good and quite exten- 
sive school for producing mechanics, Experience is the 
teacher and the textbooks are automobiles, pumps, 
line, oil and steam engines, and farm machinery. 


gasco- 


You have these most everywhere, of course you do. |! 
saw them in Pennsylvania and in Oklahoma and in West 
Virginia and in many other places, but never under con- 
ditions where they had to be studied as they need to be 
here. 

Some schools let the scholars slip through easily ; others 
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are strict. They look much alike to the one who always 
has the lesson learned and the answer right. 


THE ScHOOL oF THE AUTOMORILE 

Take the automobile, for instance. In a journey up into 
the mountains, one would get far away from any base of 
supplies except such as is carried with one, except gaso- 
line, and also away from any mechanic, except the one 
that happened to be under one’s own hat, yet we found 
miners who had automobiles and used them constantly 
in their business, and cattlemen who made them do work 
that would wear out horses, and they had supplanted the 
stage both for mail and passenger service. 

Perhaps this does not mean much to the reader, but 
it would mean more if he were on a trail that did not 
show any recent travel and in a country that did not show 
any signs of recent inhabitants, and was hours, by auto- 
mobile away from anywhere. Away out on the plains 
where the sun beats down so warmly that walking is not 
at all a popular form of exercise, we get misled by the 
diversity of trails and pick one that seems to run in the 
right direction. It finally ends at a small abode seem- 
ingly on the outskirts of civiliz.tion, but did not bring 
surprise as the family thought us one of the neighbors 
who had come to make a call. To get out it was only 
necessary to make a short cut or two, which would be easy 
if the ladies did not object. It might be we would find 
a few places plowed up and some gullies and one thing or 
another, but otherwise it was just plain going. They 
had an auto and so knew just how easy it was. 

The sheep man found that the auto was much easier 
and better for him than the horse. It seemed that no 
road was too lonely for them, and I was thinking that 
someone would be saying, “that is more a proof of the 
high state of perfection to which the automobile has 
been brought than anything else,” and at first it struck 
me that way, but when I saw models so old that I could 
not recall ever having seen or heard of them and found 
them still giving service satisfactory to their owners, | 
began to appreciate the mechanical attainments of those 
“owners. 


Tue Tractor as A TEACHER 

Then take their tractors. Think of plowing on a field 
so big that to break down on the side farthest away from 
home was a real misfortune, and then have a job of keep- 
ing the work going day and night, no, not with skilled 
mechanics either, but with your own family. 

This country is not without trained mechanics though. 
The man that I saw riding a collection of plows that 
were plowing a strip about 20 ft. wide each time around, 
and seeming to enjoy it, for he was plowing a good-sized 
farm each day, had been trained at Krupp’s in Germany 
and worked for years in the railroad shops of this coun- 
try. 

The water that makes the country anything but a 
sheep- or cattle-grazing ground in good years, and a 
desert in bad has to be pumped, and deep-well 
pumps with barrels up to 12 in. give some problems not 


ones, 


common. 

All of these things are bringing out the mechanical 
ability of many people and my respect for this ability is 
great. 

The problem is one of offering enough inducements to 


have such ability go to the shops. My own belief has al- 
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ways been that the ability comes as soon as the need is 
pressing enough to pay well for it. Little gasoline and 
kerosene engines can be found in distant and lonely val- 
leys, being used to pump the valuable water for the stock. 
A failure means a real calamity. 

After a driver has given you a nice ride around this 
country and gone miles and miles where no road is and 
in a hurry cut across a freshly plowed field a mile across, 
and gotten you through without mishap and you consider 
that this is a regular thing with him and with a host 
of others, you do not have so much fear that the world 
will come to any abrupt stop from lack of mechanical 
skill. 


* 


A Special Air-Hoist Pattern 
By Frank R. CALKINS 

A special order for an extra-long air-hoist cylinder came 
into the office one morning and the superintendent im- 
mediately put the matter up to the pattern-shop fore- 
man. 

It was decided to make use of one of the standard 
patterns, which was about half the length of the casting 
ordered. This pattern was cut in two parts and strips of 
the required length were notched on either end to the 
thickness of the pattern stock and screwed to the severed 


halves. 
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SpecrAL Arr-Hotst PAtrern 

No lagging was required as the accumulated sand be- 
tween the strips was to be swept out with a strickle be- 
lore the pattern was drawn. The core box for the stand- 
ard pattern was a solid half body, having iron feet or 
standards and it was decided not to mutilate this. 

A skeleton box of three strips of the required length 
with roughly sawn ends or heads, was nailed together. 
tough templates or forms were fastened at intervals 
along its length to prevent distortion in ramming and a 
simple strickle finished the job. When this apparently 
flimsy core skeleton was firmly clamped to a cast-iron 
core plate as good a core as with a highly finished box re- 
sulted. hy 

The nowel half of the pattern was bedded in the foun- 
dry floor, but its great length required the use of two 
placed end to end. The casting from this hurriedly 
constructed patte rn was a so-called “shiner,” and the cost 
of the “special” was far less than would have been the 
case had a new pattern been required. 


Cc opes 
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A Punch-Press Attachment for a 
Variety of Work 


By R. C. ELpripece* 


SYNOPSIS—Devices which improve the output of ma- 
chines that are already installed are particularly desirable 
in most shops as it enables much more work to be done 
with no increase in overhead except the cost of the attach- 
ment. A device which has a wide field of application in 
punch-press work is shown. 
wt 

The attachment to the power press, shown in Fig. 1, 
has been found capable of a great variety of uses in the 
plant of the Niagara Falls Metal Stamping Works, 
Niagara Falls, N. Y., where it was designed by H. M. 
Eldridge, the vice-president of the company. It is not 
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Fig. 1. ATTACHMENT IN PLACE ON THE PRESS 


modified by who 
and yet one which turns 
Another view 


patented and can be used or anyone 
wishes. It is a simple device, 
out a large variety of work at a rapid rate. 
of this is shown in Fig. 2. 

It consists of two angle pieces, pivoted in front of the 
slide on brackets screwed to the die bed; they are de- 
pressed at their upper forward ends by a bar attached to 
the front of the ram. Attached to the lower point of the 
angle pieces are arms connecting with a cross-beam, which 
drives a feeding plunger. As the ram descends, the 
plunger is withdrawn from its forward feeding position 
and from under the vertical tube, in which are the blanks 
to be operated upon. 

As the ram returns upward, it releases the plunger, 





*President, Niagara Falls Stamping Works. 


which is instantly drawn forward by powerful springs to 
a point regulated by a setscrew underneath the front of 
the die bed. The plunger passing under the magazine 
carries one blank out through an opening just high 
enough for it, and deposits it in the proper place in the 
die. Upon each of the two edges of the blank as it passes 
from the magazine and rests in the die, is a steel plate, 
pressed down by springs with sufficient force to prevent 
the blank making any move except that forced by the 
plunger. 

In cases where the upper die must cover the entire 
blank, this plate is held in the forward position by a 
horizontal spring, and provided with an incline which 
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Fig. 2. MAKING THE Hooxks 
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Fic. 3. How tue Tunes Are MApDE 
the descending punch strikes and drives back until the 
operation is complete. 

SOME OF THE WORK 

The pieces, A, B and C, Fig. 4, pass through the 
automatic feed for more than one operation. This is a 
case where the punch covers the blank as alluded to above. 
It is important in these cases that the returning gage 
again hold the blank in its place in the die until the 
plunger or next blank, as the case may be, drives it out; 
otherwise, the formed or struck piece might be left under 
the punch and cause trouble at the next stroke. 

For the punched blanks, D, EF and F, the plungers 
are provided with a thin part which passes beneath 
the flat blank and rides in the hollow of the under 
die and drives out the formed blank while bringing the 
flat blank to position. 
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In the longest of the plates, G and H, the blank 
coming into the die drives out the formed blank which 
drops through an opening in the bolster plate. 

The rings, J and K, are first formed on a four- 
slide automatic wire-forming machine. They are then 
fed automatically into round taper dies through which 
they are forced, upsetting and compressing the metal, 
stiffening it, reducing the ring diameter and making a 
closer joint, and, in the case of the smaller one, flattening 
on a second die beneath the first. These rings are both 


a eae 
4 
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in the D-ring and connects it with the chain proper. It 
is formed into the shape seen from a plain blank by the 
automatic machine. G is a small hook blank. JZ is the 
same blank formed on the automatic. 

There are 11 different operations in all on the auto- 
matic machine, requiring 11 different sets of dies or tools. 

These operations are all done at the same rate and on 
the same punch press as_ above, with the automatic at- 
tachment shown. It can also be adapted to any ordinary 
press. 
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SAMPLES OF WorK 
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Fig. 4. 


driven owt by means of a second plunger beneath the taper 


dies. 
Use to Form TusBes 
In the forming of the tubes, L, M, N, Fig. 4, 


the blank 


for doing 


is first formed into a U-shape. The attachment 
this is shown in Fig. 3. As the ends of the 
blank rise up for this operation, they are released from the 
spring plates which have held them at the edges. They 
then strike another pair of spring plates which reach to 
the forming punch and hold them in place in the die 
after the punch leaves them. The plunger has a section 
fitting this U-shaped die, and drives the blank forward 
into its next position, which is between the upper and 
lower halves of a circular die which is opened just enough 
to allow the U-shaped piece to enter. A block in the 
punch holder closes the die, completing the tube, which 
is driven out by the next blank. 

Referring again to the thumb piece 4A, this 
blank with the patent mark stamped on by the automatic 
press attachment. # is the same piece with the nar- 
row end swaged down thin and the pintle lugs on the 
sides slightly thinned down at the corners to cause them 


is a 


to enter and act freely; this is done by the second auto- 
matic operation. C' is the same formed into shape by 
a third automatic operation. D is a link blank. This 
(3 Ferracute press running at 132 strokes 
per By the use of tandem dies, two links are 
blanked and punched at each stroke of the press, making 
and punching 264 links per minute. 


is made on a 


minute. 


CLASPING THE LINKS 
E is a link formed from the plain blank by the 
F is the clasping link that takes 


automatic machine. 





Compound Die for Celluloid 
By Warren E. THOMPSON 


The compound die shown in the illustration is intended 
for piercing and blanking celluloid, which is used exten- 
sively in the manufacture of eyeglasses. 
The work is left in the strip from 
which it is easily and quickly removed. 
The pressure required to force the 
blank back into the celluloid is small 
as compared with that used for metal, 
hence the compact construction of the 
die. 

This tool consists of a shank A, to 
which is screwed the piercing-punch 
holder B. A die C is in turn screwed 


THE PUNCH TOOL 
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sisi to the holder B, which is recessed to 
aan tthe 8 admit of the knockout PD sliding there- 
Ear in. This knockout is operated by the 





spring 7 through the pin H. The 
punch, which is placed at the bottom 
or in the regular die bed, is made as 
illustrated at # and has a stripper K 
held against the studs G by the springs 
F. The pins L, which are hardened 
and ground, are for the purpose of set- 
ting the tool in the press and also to 
prevent shearing of the punch. When 
the piercing punches break, they may 
be easily replaced by heading over a 
piece of drill rod, hardening and re- 
placing the defective one. 

On such work as these tools were de- 
signed for, they last almost indefinitely. 
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Under the title of the “Seal of Safety” the Max Ams Co., 
Mt. Vernon, N. Y., has published an attractive book reviewing 
the canning industry. In addition to an historical review of 
the canning development, technical and other information 
calculated to be useful to those engaged in the industry is 
included in the book. 
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Compound Indexing, Exact and 
Approximate 


By Forrest E. Carpu.io* 


SYNOPSIS—Compound indexing is still used exten- 
sively in different shops for accurately spacing work on 
the dividing head. Its principles are not as well under- 
stood as they should be. This article tells how to select 
the index circles and find the number of holes that the 
index plate and crank must be moved at each step for a 
given number of divisions. 

With the 18 index circles commonly furnished with 
dividing heads we may divide a circle into any number 
of divisions less than 51 and also into a large number of 
divisions greater than 51. It is obvious, however, that by 
the ordinary methods of simple indexing, it is impossible 
to index any prime number greater than 47, and also 
impossible to index many composite numbers greater 
than 50. In order to index those numbers which cannot 
be indexed by the process already described, a process 
termed compound indexing is often employed. 

In compound indexing fiot only is the index crank 
moved, but the index plate is also moved. In order to 
move the index plate an exact angular distance, the back 
pin is withdrawn from the outer row of holes, the plate 
is turned forward or back the required number of spaces, 
and the back pin is again inserted. This is done with the 
index pin in place in the plate, consequently, when the 
plate is moved, the worm shaft is moved through the 
same angular distance as the plate. After moving the 
plate, the index pin is withdrawn from a hole in one of 
the inner rows, moved the proper number of spaces, and 
again inserted into a hole. Each time that an indexing 
operation is performed, the index pin is moved a certain 
number of spaces in an inner row and the plate is moved 
a certain number of spaces in the outer row. The angular 
movement of the worm shaft is then the sum or difference 
of the angular movements of the index pin and the plate. 

Let us consider the movement of the worm shaft result- 
ing from this. Let A the number of holes in the 
outer circle (the circle in which the back pin is in- 


serted). Let B = the number of holes in the inner 
circle, (the circle in which the index pin is in- 
serted). Let P = the number of parts into which it is 


desired to divide the work. A backward movement will 
be designated by a minus sign and a forward movement 
by a plus sign. If the plate is moved backward one space 
; , 1 

in the outer circle, the worm shaft will make — A revolu- 


tions. If the index crank is moved forward one space in 


; , ' 1 
the inner circle the worm shaft will make + B revolu- 
When both of these operations have been per- 
1 1 A—B 
formed the worm shaft will have n.ade ne AB 


of this num- 


tions. 


revolutions. The work will then make ' 


/ 40 


k hich i —— revoluti 

> 7 : s — = ‘4 ) " 

ver which is HOA B olutions 

It is desired that each time the work is indexed it shall 


*Professor of mechanical opginecring New Hampshire 
College of Agriculture and the Mechanic Arts. 





‘ be the quotient of 


1 7 
make Pp revolutions. In order to do this we will move the 


plate back N spaces and the index crank forward N 
spaces. This will turn the worm shaft N times as far 
as it would turn if the plate and index crank were each 
moved one space. Consequently, we may write 
N (7 _- 7) Fh. 
40 AB P 
Solving for N we will have 
a 40 AB 
~ P(A—B) 
In the above equation, A, B and P are integers. In order 
that the indexing may be exact, it is necessary that .V 
shall also be an integer. Consequently, 40 A B mast 
be exactly divisible by P (A — B). In order to make 
thi» true it is apparent that for every factor in P (A — 
B) there must be a corresponding factor in 40 A B. The 
product of the remaining factors in 40 A B will obviously 
40 AB 
P(A By 


FOR COMPOUND INDEXING 


which is N. 


RvuLEs 
Consequently, we have the following rules for compound 
indexing. 

First, factor P. 

Second, choose two index circles containing these fac- 
tors. 

Third, factor 4 — B and write the factors of P and 
those of A — B to the left of a vertical line. 

Fourth, write the factors of 40, of A and of B to the 
right of this line. 

Fifth, cancel equal factors on the left and right of the 
line. All of the factors on the left of the line must cancel, 
if the work is to advance one division for each indexing 
operation. All of the factors of P must cancel in any 
event, but factors of 4 — RB, which are not factors of P, 
need not cancel. In case such uncanceled factors remain, 
the work will be advanced a number of divisions equal to 
the product of these un-anceled factors each time that an 
indexing operation is performed. 

Sixth, the produ t of the uncanceled factors to the 
right of the line will be the number of holes which the 
plate must be turned back and the index rank forward. 

In order to illustrate the method of using this rule, let 
us divide a circle into 69 parts. Since the factors of 69 
are 3 and 23, the 23-hole circle must be chosen, and an- 
other circle whose number of holes is xactly divisible bv 
3. A 33-hole circle is the outer circle on the plate con- 
taining the 23-hole circle. We may, therefore, write our 
factors as follows, and cancel. 


P=—69=3x 2B 40=>2 X2xX2xXK8 
A-—-B=10=>2x38 A = 33 > xX 
B= 23 = 23 


All the factors at the left of the line cancel, so that the 
two circles taken will Had they not canceled prop- 
erly, it would be necessary to try another pair of circles, 
repeating the operation till a satisfactory pair were found, 


do. 
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or all possible combinations were exhausted. The uncan- 
celed factors at the right of the line are 2 K 2 K ll = 
44. Consequently, the plate must be turned back 44 
spaces in the outer circle and the index crank forward 44 
spaces in the 23-hole circle. 

Reducing to turns and fractions by dividing 44 by 33 
and also by 23, we have the plate turned back 1*?/,, turns 
while the index crank is turned forward 1*1/,, turns. If 
the plate is turned back one turn and the index crank 
forward one turn, the position of the worm shaft will be 
unchanged. Consequently, it is only necessary to turn 
the index crank forward 21 spaces in the 23-hole circle and 
tc turn the plate back 11 spaces in the 33-hole circle. 


APPROXIMATE CoMPOUND INDEXING 


In the case of all prime numbers greater than 47, and 
in the case of many composite numbers, it is necessary to 
resort to a system of approximate division. The division 
will necessarily be approximate when all of the factors 
in the number to be indexed and in the differences between 
the number of holes in the two circles (with the exception 
noted) cannot be canceled by the factors of 40 and of 
the numbers of holes in the two circles. In order to illus- 
trate the method of approximate indexing, and also to 
develop the theory for approximate indexing, we will 
attempt to divide a circle into 51 parts. 

Since 51 is a prime number we cannot find two circles 
which will perform the indexing exactly. We will ac- 
cordingly solve for N, taking the 49- and 47-hole circles. 

Solving, we have 

40 AB 40 X 49 x 47 


“  P(A—B) ~~ 51(49—47%) 

The dial must, therefore, be turned back 903 holes and 
the index crank forward the same number of holes each 
time that the indexing operation is performed. Dividing 
903 by 47, and also by 49, we find that the index plate 
must be turned back 18*'/,, turns, and the index crank 
must be turned forward 19'°/,, turrs. Dropping 18 com- 
plete turns in each case, we have the dial turned back 21 
spaces and the index crank forward one turn and 10 


= 903 o's 


spaces. Each time that the indexing operation is per- 
; —_ fe 1806 
formed the worm shaft is advanced 1'°/,, — **/,, = 3408 
2OU09 
revolutions. The work is advanced ?/,, of this amount, 
1806 luti 
or -——— revolutions. 
92,120 


When 51 indexing operations have been performed the 
work will have advanced 
51 XK 1806 = 92,106 
O92 19 = 99.190 7 °"*- 
92,120 92,120 


In 51 indexing operations we will, therefore, be short 


ev. of a complete revolution of the work. Assume 


92,120 " 
that a gear is being cut whose pitch diameter is 10 in. 
Then its circumference will be 31.416 in. The last tooth 
will be thicker than it should be by 
14 X 31.416 , 
92,120 = 0.0048 in. 

For gear cutting, this error is so large as not to be per- 
missible. If it is desired to reduce this error it may be 
done by cutting every seventh tooth, and indexing seven 
times around the work until all of the teeth have been cut. 
The reason for this is that the exact value of N (the num- 
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ber of spaces which the index pin must be advanced and 
the dial plate turned back) is 903**/,,.. Since **/,o. 18 
nearly 4, we may multiply the exact value of N by 7 and 
obtain 903'*/,,. X 7 = 6321°°/,,.. This is within */,9, 
of 6322. Consequently, if we turn the dial and the index 
pin 6322 spaces each time that we perform an indexing 
operation, the seventh tooth will be out of place by a less 
amount than the first tooth would be, had we turned each 
903 spaces. 

The advisability of cutting every seventh tooth lies in 
this. In cutting seven teeth correctly we should advance 
6321°°/,,. spaces. If we advance 903 spaces each time an 
indexing operation is performed, after seven indexing 
operations, we will have advanced 6321 spaces, whereas we 
should advance almost, but not quite, 6322 spaces. Ac- 
cordingly by advancing 6322 divisions each time, we will 
be nearer right than we would be if we advanced only 
903 spaces. 

It is, however, possible to divide the circle even more 
accurately in the following manner: Multiplying 903**/,,. 
by 22 we obtain as the product 19,8697/,,... The nearest 
integer is 19,869, and the difference between this and the 
true value, 19,8697/,,., is only ?/,9., which is less than 

yas the case when N was multiplied by 7%. Dividing 
19,869 by 47 and 49, we will have for the quotients 
422°°/,, and 405**/,,. Consequently, in order to advance 
the work 22 divisions, we must turn the index crank 
forward 17°°/,, turns and the dial plate back **/,, turns. 

It will be noted that the dial plate is turned back 24 
spaces, and the index crank forward 17*°/,, turns, which 
is 834 spaces. Both these numbers are divisible by 2, as 
is also 22. Consequently, if we advance the index crank 
half the distance, or 417 spaces and turn the dial plate 
back half the distance, or 12 spaces, we will have ad- 
vanced the work 11 instead of 22 divisions. We will ac- 
cordingly turn the index crank forward 8*'/,, turns and 
the dial plate backward **/,, turns. By doing so we will 
cut every eleventh tooth in the gear and by continuing 11 
times around the circle will finally arrive almost at the 
starting point after performing 51 indexing operations. 

THE 

The error may be determined as follows: 

Each time an indexing operation is performed the worm 
shaft is advanced 


DETERMINATION OF Errors 


19,869 


turns 
2303 


83; — bs 
19,869 
92,120 
In 51 indexing operations the work is advanced 

19,869 X 51 1,013,319 


92,120 92,120 


he work is advanced '/,, of this amount, which is 
turns. 


turns 


which is turns short of 11 complete revolutions. 


1 
92,120 
In this case the last tooth cut in a 10-in. pitch diameter 
gear will be thicker than it should be by 

1 X 31.416 

~~ 92,120 — 
This is the greatest error in the gear. The other teeth 
will usually be thinner than they should be, while every 
eleventh one will be thicker than it should be. 

In dividing a circle by means of compound indexing 
when the divisions must be approximate, the method to be 
followed is as follows: 


= (0.00034 in. 
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First, choose two index circles. In the case of a prime 
number it is usually best to choose the 47- and 49-hole 
circles, since these particular circles give the smallest ob- 
tainable divisions when the index crank is moved one hole 
forward and the index plate one hole backward. 

Second, having chosen the circles, solve for the value 
of N. 

Third, the exact value of N must now be multiplied by 
that number which will make the fractional part of the 
product most nearly equal to an integer. 

Fourth, take the nearest whole number to the product 
sc obtained, and divide by the number of holes in the 
outer circle of the index plate, which will give the number 
of turns and fractions which the index plate must be 
turned back. 

Fifth, divide the same number by the number of holes 
in the circle in which the index pin is inserted, which will 
give the number of turns and fractions which the index 
crank must be advanced. 

Sixth, subtract the whole number of turns which the 
index plate must be turned back, from the whole number 
of turns and fractions which the index crank must be 
turned forward, to obtain the number of turns and frac- 
tions which the index crank must be turned forward 
when the index plate is turned back the fractional part 
of a turn only. 

Seventh, in case the number by which the exact value 
of N is multiplied, the number of spaces which the dial 
phate is moved back, and the number of spaces which the 
index crank is moved forward are all divisible by the same 
number, this division may be performed and the quotients 
employed instead of the numbers originally obtained. 

It may be noted in connection with the subject of the 
compound indexing of composite numbers, that when the 
exact value of N is multiplied by P or by certain factors 
of P, the remainder will disappear from the product. 
However, such factors must not be employed, since if we 
do this, instead of cutting a different set of divisions each 
time we go around the work we will cut the same set of 
divisions each time that we index around the work, and 
the operation is not effective. Consequently, when choos- 
ing a number by which to multiply the exact value of N, 
in order to reduce this error, we must take some number 
which is not a factor of P. 


CoMPOSITE INDEXING, OR SCHNEIDER’S METHOD 


it is often practicable 
and compound index- 
indexing, and is also 
In order to 


In indexing composite numbers, 
to combine the processes of simple 
ing. This is known as composite 
called Schneider’s method, after its inventor. 
illustrate the method of composite indexing, let us divide 
u circle into 69 parts. The factors of 69 are, as has al- 
ready been noted, 3 and 23. Choosing as before the 23- 
hole circle and the 33-hole circle, we will find that we can 
divide the work into 23 equal parts by advancing the 
index pin 40 spaces, or 177/,, turns, in the 23-hole circle. 
Afte. indexing the work 22 times by this process of simple 
indexing, we may next index it */,, of a turn by the 
process of compound indexing already described. We 
again index the work 22 times by simple indexing, then 
once by compound indexing, and finally 22 times more 
by simple indexing. Let us assume that we are to cut 
a 69-tooth gear by this process. We will first set the sector 
tc embrace 18 holes in the 23-hole circle. After cutting 
the first gash, the index crank is advanced 1''/,, turns, 
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and the second gash is cut. When 23 gashes have been 
cut as a result of 22 simple indexing operations, the work 
is advanced */,, of a turn by turning the index plate back 
11 spaces in the 33-hole circle, and the index crank for- 
ward 21 spaces in the 23-hole circle. The twenty-fourth 
gash is cut after which by 22 simple indexing operations, 
22 more gashes are cut. The second compound-indexing op- 
eration is performed, the forty-seventh gash cut and then 
by means of 22 simple indexing operations, the remain- 
ing 22 gashes are cut, completing the cutting of the gear. 

The advantage of the composite method is that simple 
indexing is easier to perform than compound indexing, 
and there is less liability of mistake. The process may be 
available even when exact division is impossible, and 
approximate division must be employed. In order to 
illustrate this application of composite indexing, we will 
divide a circle into 250 parts, employing the 47- and 49- 


hole circles. We accordingly have P = 250, A — B = 
2, and 40 A B = 92,120. Solving for N we will have 
, _ 92,120 ne 
N == = 184420 = 184,64 





5UU 
Since 10 is a factor of both 40 and 250, we may advance 
the work *°/,,, of a revolution, or 25 divisions, by giving 
the index crank four revolutions. In order to reduce the 
error of the approximate indexing to a minimum value, 
we will multiply the exact value of V, which is 184°/,,, 
by 4, which gives us 7%367*/,,, which is nearly 737. 
In order to find the number of turns and fractions 
we divide 737 by 47 and by 49, and find that the 
index crank must be turned forward 15**/,, turns, 
while the index plate must be turned back 15*/,, 
turns, in order to advance the work four divisions. Can- 
celing 15 turns we have the index plate turned back */,, 
turns and the index crank forward */,, turns. Since 
*/ on **/q_ and 4 are all divisible by 2, we may perform the 
division and advance the work */,,, revolutions, or two 
divisions by turning the index plate back one space in the 
49-hole circle, and the index pin fo.ward 16 spaces in the 
47-hole circle. 

Accordingly we will cut the gear by cutting 10 gashes, 
employing nine simple indexing operations of four turns 
each and advancing the work 25 divisions each time. 
We next advance the work two divisions by a compound- 
indexing operation, cut the eleventh gash, and then cut 
nine more gashes, employing the simple-indexing opera- 
tion. A compound-indexing operation, and the cutting 
of the twenty-first gash is followed by nine simple-index- 
ing operations, and the cutting of the twenty-third to 
the twenty-eighth gash. The process is continued until 
all of the gashes have been cut. 

The error introduced by the simple indexing operation 
is zero. In order to index around the work the necessary 
number of times and arrive at the starting point, it is 


necessary to perform 25 compound-index operations. 

ya" 
Each time the worm shaft is rotated ** ' — 
zach Time 1€ orm sha otater eo 49 2303 
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revolutions. As 
,120 
2 result of 25 indexing operations, the work will be ad- 
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turns, then the work is advanced 95 


\ anced 
737 


92,120 


18,425 
xX 20 = 
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revolutions, which is revolutions more than the 
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one-fifth of a revolution which the work should have ad- 
vanced. Consequently every twentieth tooth will be thinner 
of a revolution, which is 


1 
than it should be b 
xan it sho y 92,120 


0.00034 in. in the case of a 10-in. pitch diameter gear. 
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Chart for Deflections and 
Loads on Rubber Pads 


By GreorGe R. GRANNIS 


We had to design a punch and die for a trimming 
and embossing operation, and it was necessary to emboss 
before trimming; consequently the stripper, which was 
backed up by the gum-rubber pad and stripper pin 4A, 
as shown in the illustration, had to withstand the resis- 
tance of embossing. 

As we could not find any data on this subject, we were 
compelled to do some experimenting to obtain definite fig- 
ures ; these have been put in the chart given. 

At the left-hand side of the chart is found the deflec- 
tion or compression of the rubber and at the bottom the 
corresponding average loads or weight necessary to com- 
press the rubber pad. 

For instance, if the rubber is to be compressed 14 in., 
as is usually the case with a bending die, follow the hori- 
zontal deflection line at 14 in. until it meets the diagonal 
line and then follow down the vertical load line at this 
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point to the bottom, and it is found the rubber will offer 
a resistance of 340 Ib. 


es 


The electrical conductivity of copper depends upon the 
total amount of impurities and not upon any one element 
This is why the conductivity test is so valuable in determin- 
ing the purity of copper. The aggregate of ali impurities is 
shown and thus the purity of the copper indicated. Amounts 
of impurities that will defy detection, or would never be 
known to exist by chemical analysis are found when the 
electrical conductivity test is applied. It can be considered 
one of the most valuable tests known in metallurgy.—“‘The 


Brass World.” ° 
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Horn Tube Bending and Valve 
Work 


By Eran VIALL 





SYNOPSIS—Many of the tubes used in band-instru- 
ment making must be rough bent to shape by hand and 
then shaped in forming dies. Details of a trepanning 
machine used in valve making, peculiar methods of ex- 
panding the crooks in valve pistons; lapping, reaming 
and keyseating, jigs and fixtures and methods of polishing 
horns are described. 
a 

In a previous article we described the making of the 
bells for band horns and showed some of the bending 
operations as carried on in the factory of C. G. Conn, 
Inc., Elkhart, Ind. In this article we will continue the 
description of the bending processes and, in addition, 
take up some of the operations conneeted with the making 
of the valves. 

To show the number of crooks and bends in the more 
common instruments two cornets are shown in Fig. 1. 
The valves are indicated at A and B. These valves, oper- 
ated by the fingers through plungers or keys, enable the 
player to obtain the different tones while blowing through 
the mouthpiece. 


BENDING THE CROOKS 


Like the tubes described in our previous article, the 
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Fic. 1. Two Nearty FINntisHep CorNeETs 


pieces to be bent are filled with a mixture of melted tin 
and lead. If the bend to be made is a compound one 
like the one shown at A, Fig. 2, the piece is first rough- 
shaped with hammers and blocks. It is then given its 
final shaping by being squeezed between dies like B 
and C under the ram of a press. 

Some of the hammers used by one of the workmen for 
rough forming the complicated bends found in many of 
the instruments, are shown in Fig. 3 and give a slight 
idea of what some of the hand work is. 

Other tube-forming dies are shown in Fig. 4. Tubes 
may be bent to shape in dies A and B, using the punches 
( and DP, respectively, without any previous shaping by 
hand, but the tubes shaped in dies F and F must be 
rough-shaped first. 

After a crook has been shaped the tin and lead filler is 
smelted out and then it is placed in a vise between 
formed blocks, or jaws, and the inside worked out to full 
size with the ball tool. ‘Iwo holding blocks for a simple 
crook are shown at A and B, Fig. 5. The blocks are 
clamped together in a vise with the crook C between them, 
the open ends upward. The workman then works the ball 
tool D down into the tube and around the bends from 
each end. After the tube has been pressed out full in- 
side, the projecting ends are sawed off flush with the 
holding blocks, the fin, if any, being removed with the 
ball tool. The tool # is a similar one used to work out 
the compound crook F. 

While the brass tubing used in the factory is not made 
there, but is bought in large lots, yet a number of stand- 
ard drawing benches are used to draw the tubing to the 
exact sizes required for the various purposes. 


MAKING VALVES 


Two sets of valves similar to those indicated in the 
first engraving are shown in different stages of assem- 
bling in Fig. 6. The one at the right is almost complete, 
while the one at the left is far from being so. ‘These 
illustrations will give the reader an idea of the general 
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Fig. 4. A Few SHapine Dies Fie. 5. Formep Jaws anp Batt TooLs 
makeup of a valve. They will also give an idea of the Tue TrepaANNing MACHINE 
use of some of the crooks just shown. Both the barrels and the pistons are trepanned in the 
The barrels and pistons of the valves are first cut to same machine, which is shown in Fig. 8. The piece to be 
length and the barrels shouldered in automatic ma- perforated is placed between centers, as shown at A, The 


chines. Then holes are hollow milled, er trepanned, in work is then fed to the tcol B by means of a capstan 
them with milling cutters used in a special machine. Af- wheel. The radial positions of the holes are determined 





ter the holes have been cut the valve barrels look as by means of the index plaie C operated by the crank D 
shown at A, Fig. 7. Some of the pistons, just as they and the latch lever Z. The horizontal distancse are gaged 
come from the machine, are shown at B. Two of the hol- by means of the notched bar F into the notches of which 
low mills are shown at C. The pieces at D are pistons the latch G@ is set by the working of the lever H; the 
with crooks in place, which will be described later. carriage is slid along to suit. 
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As the holes are often cut off center; that is, above or 
below, the center line of the tube, the head carrying the 
centers may be shifted up or down by means of the 








Fic. 10. Piston-Crooxk ExpANDING MACHINE 


lever A, Fig. 9. The entire mechanism may also be 
swung around on its base to a certain extent and set at 
the angle needed, by means of the latch lever B. 

In using this machine the operator works from a chart 
which gives him the proper angles and positions at which 


to set for the work in hand. 
Piston WorkK 


From the trepanning machine, the inside valve tubes, 
or pistons, go to a man at the bench who puts in the 
crooks, as shown at D, Fig. 7% When he has put the 
crooks in place and roughly spread the ends, he takes 
them to the machine shown in Fig. 10. Inserting one 
of the smaller spinning balls inside the crook, as shown 
at A, he proceeds to expand, or spin out the crook by 
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passing it to the larger balls in order till the crook is a 
tight fit for the holes in the piston. 

The next operation is to braze the crooks into the pis- 
ton, and then they go to a lathe and the outside is turned 
off, as shown in Fig. 11. They are then ready to be 
lapped to fit the barrels, which is done as shown in 
Fig. 12. 

The form of lap here shown is a very simple and ef- 
fective type. The hinged body is made of cast iron and 
adjustment is obtained by means of a bolt and two wing 


nuts. The inside is filled with lead as usual. 
CLUSTERING THE BARRELS 
The barrels for some of the sets of valves are held 


together for brazing by drilled pieces of band iron, as 
shown at A and B, Fig. 13. These, after brazing, look 
as shown at C and D. It might be thought that the iron 
would also be brazed fast, but all the brazing is done near 
the middle of the barrels and does not reach the ends. 
However, some of the clusters cannot be held in. this way 
and must be wired together. They are then dipped in a 
hot solution of borax from which they come looking as 
shown at EF, after which they are brazed as usual. 

Before going much farther the barrels must be reamed 
out. To do this they are placed in a wooden holder and 
1un over a piloted reamer, as shown in Fig. 14. 

Keyways are cut in the barrels for the guidance of the 
pistons on the hand-operated keyseater shown in Fig. 15. 
The barrel in which the keyway is to be cut is placed 








Fic. 11. Truinea OuTrsipE or A Piston 








Fig. 12. Lappine Aa PIsSTon 
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Fig. 13. 


VALVE CLUSTERS BRAZED AND OTHERWISE 


Fig. 14. Reramina VALVE BARRELS 
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Fig. 15. Vatve BARREL KEYSEATER 


over the post A, and the keyway is cut by the tool B, 
operated by the lever C; the feeding out is accomplished 
by turning the knurled piece D, After this, the barrels 
are lapped out on an expanding lap, as shown in Fig. 16. 

While some of the work can be polished on regular 
polishing wheels, much of it has to be done by hand. 
Wooden pins, set into a stand, are used to hold most of 

















PouisHiInG A LARGE Horn 


Fig. 18. 
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the hand-polished work while getting it ready for the 
plater or for final finishing. A workman polishing a 
piece with strips of emery cloth is shown in Fig. 17, 
and another, polishing a large horn is shown in Fig. 18. 
No machine work of any kind is done in the final finish- 
ing of gold- or silver-plated work, hand work being used 
exclusively. 


~~ 


Drop Forgings on Solid Anvils 
EprrortAL CogRESPONDENCE 


One of the noticeable differences in practice between 
British and American plants is in the drop forging shops. 
The method is called stamping instead of drop forging, 
the word forging being reserved for the shaping of metal 
under the hammer and without special dies. 

The difference in practice, however, is real, as the drops 
or stamping hammers have their anvils mounted on solid 
bases of concrete instead of on piles or cushions as is the 
general practice in most places. This solid foundation 
tends to center all the force of the blow on the work being 
forged instead of absorbing a portion of it in an elastie 
foundation. 

Another difference is in the control of the tup, drop, 
hammer, ram or monkey, whichever we choose to call 
it. Instead of the usual board lift, the belt seems to be 
the almost universal method of control. The solid foun- 
dation under the anvil prevents the usual construction 
of the uprights, the shock of impact making it impossi- 
ble to have the lifting mechanism rigidly connected to the 
anvil. 

This is overcome in some instances, notable with the 
Brett lifter, by attaching the lifting mechanism to a sep- 
arate structural construction. This is built up so as to 
include a battery of hammers, there being no rigid con- 
nection whatever with the base or uprights. 

The advantage claimed for the rigid anvil is that it 
allows a smaller hammer to be used for a given-sized 
forging. This makes for economy of plant space as well 
as first cost and seems to be well worth looking into. 

The question of heating the metal is a live one as with 
us. Gas is used extensively although it is claimed by 
some that this affects the steel injuriously by oxidation. 
Oil is also largely used with special burners which have 
been developed for the purpose. Coal and coke are also 
used to some extent, 

Many of the hammers are driven by electric motors, the 
lifting of the tup being accomplished by friction devices. 
The current is generally obtained from the “corporation” 


or municipal electric station and the cost is low. 
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Chart for Time Required to Hob 
Gears 


By P. G, 


SYNOPSIS—The chart and table given in this article 
wiil enable the time for cutting any type of gear tooth to 
be obtained. The table gives the total overlap of the hob 
which must be added when using the chart. Examples 
are given showing the manner of using the table and 
chart. 

The following table and chart were developed with the 
idea of making them adaptable to all makes of hobbing 
machines and for any work which a hobber has to per- 
form. 

In the hobbing of gears the various elements which 
control the time required to cut the teeth in any particu- 
lar gear may be enumerated as follows: 

1, Setting up time; 2, cutting speed of the hob; 3, 
feed of the hob; 4, number and pitch of the teeth in the 
gear; 5, width of the gear face; 6, overlap of the hob at 
the start and the finish of the cutting. 

Time to set up the work and get the machine ready is, 
of course, a factor which cannot very easily be taken into 
account by means of a table or chart, as it depends on the 
ability of the operator and the facilities provided by the 

D 








ee a a 





An MacninisT 





Meruop or OBTAINING THE FORMULA 


shop, and consequently in the estimation of hobbing 
time this factor can only be taken care of by actual obser- 
vation. 

The cutting speed of the hob may be controlled by sev- 
eral conditions; the make of the hobbing cutter, the metal 
from which the gear is to be made, the efficiency of the 
cooling agent used on the hob and the conditions under 
which the machine itself operates. In the case of gears 
with teeth of small pitch the last statement may decide 
the speed to be used, in that the other elements allow 
a much higher speed to be used than the machine is ca- 
pable of delivering, owing generally to the number of 
speeds available from the countershaft. 


Factors CONTROLLING THE FEED 


One of the chief factors governing the feed to be used 
is the accuracy and quality of work required in the fin- 
ished gear. As is well known, the heavier the feed used 
the rougher will be the teeth in the gear and the less 
accurate will be the finished work. The design of the 


gear blank, the available means of support, the pitch of 
the gear teeth and the pulling power of the machine all 
contribute to the conditions which must be taken into 
account in deciding the feed to be used. 

Considering the actual cutting time, the number of 


WELFORD 


teeth to be cut in the gear blank and the width of the 
gear face, cause the time to vary directly as they vary, 
namely, it requires twice as long to cut a 50-tooth gear 
as it does to cut a gear similar in every other way with but 
25 teeth; similarly it requires twice as long to cut the 
teeth in a gear with a 2-in. face as it does a similar gear 
with only a 1-in. face, neglecting the setting-up time or 
extra time required, owing to the overlap of the hob. 

In many cases, especially with single gears of narrow 
face and when large hobs are used, the extra travel of the 
hob at the start and finish of the cut is a large factor in 
the cutting time. By reference to the table the increase 
in value of this item with the increase in hob diameters 
may be noted. 

Neglecting the setting-up time and the overlap of the 
hob, the time required to hob spur gears may be expressed 
as follows: 


Let ; 
W = Width of face of the blank in inches; 
F = Feed per revolution of the gear blank in 
inches ; 
Rz = R.p.m. of the gear blank; 


Ry = R.p.m. of the gear hob; 
T = Number of teeth to be cut; 
X = Time for hob to feed W inches when cutting 
a gear with 7’ teeth. 
Therefore the number of revolutions which the gear 
blank must make to have the hob travel W inches with a 


feed of F inches per revolution rr 
Ry 
Rz = 
B a 
Therefore 

oo T 

A , x 
} Ry 


This equation contains four variables, which, of course, 
cannot be taken care of by means of a chart. 

In order to overcome this difficulty the following as- 
sumptions were made: Assume the width of gear face - 


1 in., and the number of teeth in the gear = 10. The 
, ; ] 
equation then becomes . = P x i Thus XY equals 


the time required to cut 1 in. across the face of a 10-tooth 
gear using any feed F and any r.p.m. of the hob Rp. 
The equation was then solved for various values of F 
and Rw and the logarithms of the results plotted on 
Jogarithmic ruled paper. 


Usk or THE OvertAp TABLE 


The table gives the total overlap of the hob, which 
must be added to the width of the gear face to determine 
the total travel of the hob. Reference to the illustration 
and formula will explain the method of deriving the 
values in this table. 

ABD represents the hob. 
G represents the gear blank. 
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Diametral Pitch of Hobs and Gear Cutters 


2 23 2} 23 3 3) 4 5 6 7 8 9 10 ll 12 14 16 18 20 
0.98 0.92 0.86 0.82 0.78 
1.10 1.06 0.99 0.93 0.88 0.84 
1.24 1.18 1.14 1.07 1.0 0.94 0.90 
1.55 1.46 1.39 1.33 1.27 1.22 1.14 1.06 1.01 0.96 
1.74 1.64 1.55 1.47 1.4 1.3% 1.238 1.3 1.13 1.07 1.01 
1.85 1.73 1.64 1.55 1.48 1.41 1.36 1.27 1.18 1.13 1.06 
2.3 2.1 1.95 1.82 1.72 1.62 1.55 1.48 1.43 1.33 1.25 1.18 1.11 
2.54 2.42 2.2 2.04 1.91 1.8 1.7 1.62 1.55 1.49 1.38 1.3 1.23 1.17 
2.83 2.67 2.53 2.3 2.12 1.98 1.87 1.77 1.60 1.6 1.55 1.44 1.34 1.27 1.22 
3.06 2.96 2.78 2.63 2.4 2.2 2.06 1.94 1.84 1.75 1.67 1.61 1.49 1.39 1.32 1.26 
3.30 3.18 3.08 2.89 2.73 2.48 2.28 2.14 2.0 1.9 1.81 1.73 1.66 1.55 1.44 1.37 
3.42 3.30 3.19 2.99 2.83 2.57 2.36 2.21 2.07 1.96 1.87 1.78 1.71 1.59 1.49 
3.68 3.54 3.42 3.30 3.09 2.92 2.65 2.44 2.28 2.14 2.02 1.92 1.83 1.76 1.63 
3.82 3.66 3.52 3.41 3.19 3.02 2.72 2.52 2.34 2.2 2.08 1.98 1.89 1.81 
3.94 3.78 3.64 3.52 3.29 3.1 2.8 2.58 2.4 2.26 2.14 2.02 1.94 
4.24 4.06 3.9 3.74 3.62 3.38 3.19 2.88 2.66 2.47 2.32 2.18 2.09 
4.36 4.17 4.0 3.84 3.71 3.47 3.28 2.96 2.73 2.54 2.38 2.24 
4.48 4.28 4.10 3.94 3.8 3.56 3.36 3.04 2.78 2.6 2.44 
4.6 4.39 4.21 4.04 3.90 3.64 3.43 3.1 2.84 2.66 
4.72 4.5 4.31 4.14 3.99 3.72 3.5 3.17 2.9 
4.84 4.61 4.41 4.23 4.08 3.8 3.58 3.24 Total Extra Travel 
4.95 4.72 4.51 4.33 4.17 3.88 3.66 7) 
5.06 4.82 4.60 4.42 4.25 3.96 Hobs and Gear Cutters 
5.16 4.92 4.69 4.5 4.33 = Overlap at Entrance + 
5.26 5.01 4.78 4.58 Overlap at Finish 
5.36 5.1 4.87 
5.46 5.2 
5.56 
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ACU = Overlap of the hob at the start = overlap at 
the finish. 
Then 
AC = VAO*? — OC?; 
OC = OB — CB = AO — CB; 
OB = Radius of the hob; 
CB = Depth of tooth to be cut in the gear blank. 
The values given in the table = 2 AC. 
The table was calculated to take into account all prac- 
tically possible diameters of hobs. It is also applicable 
to ordinary gear cutters and was enlarged to take care of 
them also. 

To explain the use of the table and chart the following 
example will probabiy suffice : 

Required the time to cut a spur gear of the following 
dimensions: 59 teeth; 8 pitch; width of face, 2 in.; feed 
per revolution of gear blank, 0.04 in.; diameter of hob, 
234 in.; cutting speed of hob, 80 ft. per min. From the 
table the total overlap of the hob = 1.64 in. Therefore 
the total travel of the hob = 2 + 1.64 = 3.64 in.; r.p.m. 
of the hob to give 80 ft. per min. = 111 (obtainable from 
any handbook). On the chart locate the intersection of 
the lines of 0.04-in. feed and 111 r.p.m. Horizontally to 
the left read 2.26 min. It requires 2.26 min. to cut 
a distance of 1 in. in a 10-tooth gear. Therefore to cut a 
distance of 3.64 in. in a 59-tooth gear requires 3.64 &K ?§ 
X< 2.26 = 48.5 min. 

To find the time required for hobbing worm gears 
substitute the total depth to be cut in place of the width 
face of the spur gear and use the in-feed of the hob. 





There is no overlap in this case. 

In the case of spiral gears the total travel of the hob 
is found by dividing the width of the face of the gear 
blank by the cosine of the spiral angle and adding the 
total overlap. To find the cutting time proceed from 
this point as in the case of the spur gears. 

It is a difficult matter to give exact data on the speeds 
and feeds which should be used for the hobbing of gears, 
but probably the following general outline of those used 
by the company with which I am connected will be of 
interest to some of the readers of this paper. 

Type OF MACHINE 

The machine used is a No. 1B type Wallwork gear 
hobber. Six spindle speeds are available and are ar- 
ranged so as to give cutting speeds of approximately 80 
ft. per min. for hobbing mild-steel gears and 50 ft. per 
min. for cast-iron gears. We have hobbed gears at much 
higher speeds, but find that the above speeds produce 
gears more suitable to our work and also there is less 
danger of burning the hobs if the operator should neglect 
the machine. We use a liquid cooling agent under pres- 
sure and a brush to clear the chips off the cutter. 

The feeds used when cutting mild-steel gears range 
from 0.05 in. for 12 pitch to 0.02 in. for 4 pitch. On 
cast iron these feeds are doubled. 

For gears of 6 diametral pitch and larger, which have 
to be used for high-speed work, such as back gears on 
lathes, two cuts are taken over the entire gear, the last 
cut removing about 0.005 in. of metal. This produces an 
excellent gear. 


The production of petroleum in the United States in 1912. 
according to the Geological Survey, was 240,000,000 bbl. This 


represents an increase of 17,886,782 bbl. over 1912 
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Dies for Portable Head-Sets for 
Voice Tubes 


By G. A. Bisset* 


The halftone, Fig. 1, shows a portable head-set for fire- 
control voice tubes, as used on naval vessels, and Fig. 2 
shows the head-set in place. The head-set shown is a 
transmitting and receiving set, though they are also made 
for receiving only. The view Fig. 1 may be somewhat 
confusing as the semicircular piece shown at the top is a 
spring which, in correct position, is behind the operator’s 
head. 

Except for the webbing and the buckles all the parts of 
the head-set proper, that is, the thin nickel-plated fittings, 
are made from dies in the sheet-metal shop. The dies 
fcrmerly used were of the primitive. type shown at C, D 
and E£, Fig. 3, which are for the piece shown at X, in 
Fig. 1; the method of making these: pieces was, first, to 
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Voice Tusges ror NAVAL VESSELS 


shear the sheet brass into strips of the approximate width 
required ; second, blank out the fittings in the die C; 
third, punch the blanks in the die )); fourth, form the 
fitting in the die £. Four operations were, therefore, re- 
quired, and much time was lost at D in handling the small 
blanks into position under the stripper and afterward 
removing them. At £# also the blank nearly always stuck 
in the die, and had to be pried out with a screwdriver. 

To obviate these difficulties the dies shown at F and @ 
were devised, and as it is proposed to purchase the metal 
in strips of the proper width, only two operations are 
necessary. 

In the die F two operations are done at one time; the 
operator feeds the strip into the die where the first piece 
is punched and then blanked, after which one piece is 


*Constructor, U. 8S. Navy Yard, Portsraouth, N. H 
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being blanked and the succeeding piece punched at the 
same stroke of the press. The blanked and punched pieces 
drop into a basket, the handling of small blanks being 
thereby eliminated. The die @ is an improvement over 
E; the spring and plunger being added to push the formed 
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piece out of the die. The labor involved in the new 


method is less than one-third that in the old. 

Fig. 4 shows a die for manufacturing another piece of 
the head-set. The operator feeds in the strips of brass 
at one end, while at the other the completed fitting drops 
One piece is being sheared off above the 
The stop 


into a basket. 
basket as the succeeding one is being puncned. 


shown at S in the figure simplifies the work, so that the 
operator could do it with his eyes shut. 
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Through the Inspector’s 
Gage 





In sand blasting cast iron, an air pressure of from 
70 to 80 lb. per sq.in. delivered at an angle of 45 deg. 
has been found suitable. 

% * * 

In reports of tests of sliding cast-iron bearings it is 
stated that the least wear occurred when the surfaces 
were of the softest iron with the most open grain. 

* * * 

Intermittent or variable demands on a power system 
require an available input equal to the maximum output 
capacity unless adequate means are provided for storing 
surplus power during periods of light load. 

* * * 

In valves and pumps where water under high pressure 
attains a high velocity it has been a general experience 
that gray iron and steel are subjected to peculiar cutting 
action which is more marked when two dissimilar metals 
are in contact. 

K 2 * 

The selection of the right type of man for each job 
is not easy. Each man must formulate his own rules for 
handling men which will vary in every case. Great com- 
manders are born, not made, but—careful study of per- 
sonality will not injure the greatest commander. 

38 3 ae 

Buying machine tools is much like buying dogs. The 
man who starts out without knowing what breed he wants 
is apt to get a mongrel, and gets neither satisfactory re- 
sults nor does he give satisfaction to the salesman. “Know 
what you want” is a good motto to learn before entering 
the salesroom. 

eo 7K ok 

Trifles make a big difference in the practical use of 
tools in a shop; a lathe with an even number of teeth 
in the head gear permits the easy rotation of the spindle 
in fractions of a turn, while one with an uneven number 
of teeth is difficult to handle: yet these small points 
are often overlooked. 

ok a Ba 

In practice it is necessary to design bearings to run at 
a much lower temperature than will cause damage, be- 
cause of the requirements of the avefage customer. Such 
a maximum temperature is from 140 to 160 deg. F. It 
is probably true that the average could just as well be 
run at 200 deg. F. 

aK % ok 

Part-time schools for young boys are in vogue in many 
places and are doing much good; but they do not benefit 
the older boys and men whose age prohibits their at- 
tendance at these schools. It is suggested that the spare 
time during the noon hour be employed for the instruc- 
tion of aspiring workmen. 

* % 1 

Any man has respect for another man’s real knowledge 
and the intimate connection which the automobile driver 
has with his intricate and elaborate machine gives him 
a real respect for the machinist who produced that mech- 
anism. The automobile has brought the machinist into 
everyday life and has broken down another barrier be- 
tween the classes. 
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Vertical Drive Attachment for 
Miller 


The illustration shows a novel and interesting drive 
using the ball joint and a right-angle drive on a sliding 
sleeve. It is self-contained and noiseless, as well as a highly 
efficient drive. Its friction loss is slight, thereby giving 
increased cutting power to the cutters or drill over ordi- 
nary drives. 

The drive is transmitted through a crank arm with 
a ball fitted in the crank end, then through a pin to a 
slide moving on a central post. This slide oscillates, as 
well as reciprocates; this oscillating movement is im- 
parted to it by the revolving movement of the crank arm. 
This slide in turn imparts a rotating movement to the 
driven crank by another pin located 90 deg. from the first 
pin, sliding in a ball in the driven crank. 

The main casting of frame A has a cover B bolted to it 
The frame A has two plain bearings located at right 
angles to each other (. Shafts D and £ extend through 
these bearings, one end (the inner end) having the crank 
arm F setscrewed on. The driving-shaft end, which pro- 
trudes from the frame, is tapered to fit the hole in the 
miller, to take the drive. The shafts are threaded and 
held in the bearings by the nut G. 

The crank arms are cast with cast-iron balls H,machined 
in place in the sand and afterward run free with emery. 
The balls have reamed holes for the pins J to slide in. 
In action this pin slides in and out and the ball oscillates 
in its socket. The slide K is made of cast iron and has 
two lugs 90 deg. apart, into which the pins J are driven. 


The post L, on which the slide runs, has a threaded 
end, screwing into the side of the frame, and having a 
bearing in the cover. 

The driven shaft EF has a tapered hole, into which the 
milling-cutter arbor or drill-chuck arbor is driven. These 
arbors may be driven out by inserting the key in slots 
provided in frame and shaft at M. 

The frame has an extended lug N at the end, having a 
steel plug O inserted, which has a center hole in it to 
receive the outboard center. The lugs with straps are 
used to fasten it on the miller, thus making it a well 
supported attachment. 

The attachment is partly filled with oil, thus insuring 
lubrication of all moving parts without the necessity of 
further attention. 


K. P. ALBRIDGE. 


Providence, R. I, 
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Boring Fixture for Spherical 
Bearings 


The illustrations show a boring fixture I designed re- 
a bearing, of which we produce a good num- 
although specially adapted for this bearing, 
alterations it could be used for various 


cently for 
ber, and, 
with slight 
purposes. 

In Fig. 1 an outline of the work to be done is shown. 
It is a spherical bearing seat 11 in. diameter for white- 
metal-lined cast-iron bushes, cast in halves and bored to 
suit a 314-in. shaft. The larger outer diameter of these 
bushings (11 in.) is necessary, as they are arranged for 
water-cooling. 

In Figs. 1 and 2 is shown the fixture complete, ar- 
ranged for use on the horizontal boring machine. The 
bearing brackets A are made of cast iron and bolted 
to the machine table. 

The sleeves B are also of cast iron and have journals 
which turn in the bearings of the brackets of A. A pair 
of mild-steel former plates C are bolted to these sleeves, 
as shown, careful and accurate work being necessary in 
the marking off and machining of the slots as these de- 
termine the path of the cutting tool. 

On the bar D), which is connected to the driving spindle 
of the machine by the usual Morse taper, is fixed the 
mild-steel block #. The mild-steel tool holder F is made 
a snug sliding fit upon this driving block. The holder F 
is strengthened by attaching the plate G. The screws H 
and hardened rollers /, are attached to the tool holder 


as shown. 
The method of working is to firmly-attach the brackets 
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A to the machine table, which remains fixed until the 
whole batch of bearings is completed. 

A roughing and finishing cutter are used, necessitating 
two cuts through the bearing. The cap of the bearing 
is lifted to allow setting and adjusting the tools and 
the ordinary power feed of the machine is used to feed 
the cutter through the bearing. When completed the 
bearing cap is first removed. The bar D is disconnected 
from the machine spindle and the bearing caps on the 
brackets are released and swung back and the fixture 
lifted clear to allow of removing the finished block and 
replacing another when the fixture is again returned. 
With this fixture a first-class job is obtained in slightly 
under one hour per bearing. 

Previous to this fixture being made the time required 
was from six to seven hours, “according to luck,” as the 
operator put it, the method being to use a double-ended 
cutter swinging on a central pin, a sort of starwheel- feed 
being arranged to feed the cutter round the necessary dis- 
tance, owing to the difficulty of keeping the cutters to 
size. ‘The job was very unsatisfactory, it being necessary 
to turn each pair of bushes to suit the bearings; inter- 
changeable work was not obtainable. 

The cast-iron bushes which are first bored, we turn for 
the seating in a Lodge & Shipley engine lathe, using 
mandrels. A former plate, similar to (’, is used as for 
pulley crowning. In cases where the fixture is not much 
used, one of the plates of the fixture might be used, thus 
avoiding the making of this extra plate. In our case I 


did not wish to disturb the fixture in any way, as we 
continually have these bearings going through. 
Frep P. 


Belfast, Ireland. weRACHAR. 
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Machine-Molded Drill 
Cylinders 


Drill-cylinder castings must of necessity be made of 
the best quality of gray iron and care in molding is im- 
portant to insure success. ‘This manufacturing plant 
used Jarge quantities of cylinders but production of the 
raw product was not rapid enough to meet the demand 
of the machine end. 

A first-class floor molder could not turn out more than 
six good castings a day and a method was sought to in- 
crease this number. Molding machines were used in this 
shop for crosshead guide covers and castings of a similar 
form, and the pattern-shop foreman conceived the idea 
of putting the drill-cylinder patterns on the machine. 
As there are but two loose pieces on the ordinary drill- 
cylinder patterns—the valve-chest stud bosses—it was 
an easy matter to construct the pattern for machine 
The pattern proper was made of hardwood 





molding. 
and finished smooth. 

The loose pieces were fitted with wooden studs or 
pegs to hold them firmly in the mold while the pattern 


was drawn. ‘These pegs also eliminated the necessity 


Wire clip for holding 


Peg for holding loose... 
“wos. loose pieces 


piecein mold 
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of dowels or dovetails. 
position by wire clips while the pattern 
rammed. 

The base or foot of the cylinder pattern was made of 
babbitt metal and fitted into a regulation machine plate 
that had been planed out to accommodate it. On the 
floor-molded casting the ends of the mold around the 
barrel core had been finished by means of a make-up 
piece, but in the machine pattern this feature was over- 
come and dry-sand cores or filling pieces cut down the 
molding time to an appreciable extent. 

The port cores were also made in one piece instead 
of by the former two-piece method, and this allowed 
more accurate and rapid setting without the use of nail 


The loose pieces were held in 
was being 


chaplets. 

The first day’s run on the machine was no record 
breaker but the castings were of fine quality. After a 
few days it was no trouble for a machine molder and 
his helper to turn out from 25 to 30 high-grade castings 
a day. 

All drill patterns, even to the “sluggers’ 
after placed in the machine class and no cry from 
shortage of castines in the machine shop was to be 


? were there- 


heard. 


Yonkers, N. Y. F. R. Larrp. 
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Chuck Jaws for Gears 


The illustration shows a set of chuck jaws for holding 
drop-forged gears. These are usually rather difficult to 
hold on account of the draft on the diameter. The de- 
vice consists of two tool-steel pins in each jaw, hardened 
and ground. 

We drill holes in the jaws all the way through, so as 
to be able to drive pins back. The points of the pins 
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can either be 30 deg. from the center line or 45 deg. from 
the center line, but the 30-deg. pin is preferred on ac- 
count of the sharper point. These jaws, when put into 
work, will hold the gear tight and withstand the cut and 
feed. 

Frep FRUHNER. 
Milwaukee, Wis. 
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Link-Planing Attachment 


The links are forged in the smith shop to as near the 
given radius as possible, the sides or flat parts of the 
link are then planed to size in the usual manner and the 
holes drilled in the ends for the distance spools and 
bolts. 

The planer attachment 
the table planer and is secured to the housings by means 


A is placed so that it rests on 


rN 











Section X-Y 








LINK-PLANING ATTACHMENT 


of the brackets B. Four link sides ( together 
and the bushing D is entered in the holes drilled for the 
distance spools, the four sides are then placed on the 
studs # and secured by means of washers and nuts. The 
washers bear on the end of the bushings D so as to allow 
a small amount of movement to the links on the bush- 
ings as they rotate slightly. The attachment is then 
set to the required radius by moving the outer ends of 


are put 
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the slides F on the table A, the bolts G moving in the 
curved slot until the required angle is reached to give 
the required radius. They are then secured. 

The link H is secured to the rear sliding block at one 
end and at the other to the rear of the planer table; the 
stroke is secured on the table in the usual manner. 

The table traveling to and fro pulls and pushes the 
links back and forth on the slides and having the tool 
set at J and feeding downward gives the required radius 
to the underside of the link. To plane the outside, all 
that is required is to shift the head over to the other side 
and feed down as on the under side. 

This attachment proved successful and the only bench 
work required on the links after leaving the machine 
was to draw file and polish. 

The link blocks were also planed up on this same at- 
tachment by placing a plate on the slide blocks instead 
of links, and securing the link blocks to the plate. 

Joun H. Buron. 


Philadelphia, Penn. 


Nut for Holding Down Bolts 

Nearly every planer operator has had occasion to put 
a piece of work on the planer at one end of the platen 
after a piece previously placed has been partially ma- 
chined, and knows that with the narrow-headed 'T-bolt, 
only a slight bearing of the head is secured and also the 
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bolt has to be held in position while adjusting the clamp 
and nut. The nut illustrated was devised by our fore- 
man of the planer department. It is made in two parts 
A and B. These parts are machined and clamped to- 
gether, before drilling and tapping. In designing these 
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nuts, care must be exercised to have the dimension C 
less than D. 

The method of placing in the T-bolt is clearly shown 
in the plan of the planer T-slot, and it will readily be 
seen that when in the position shown in Fig. 1, in tight- 
ening the bolt, the friction of the screw thread tends to 
bring the parts A and B closer. 

These nuts have proved a success in our planer and 
milling departments. 

EK. W. Tate. 

Dexter, Maine. 


‘ 
A Ball-Crank Chuck 


Where ball cranks are made in any quantity, some con- 
venient and accurate arrangement for holding them while 
drilling must be devised. The Smith & Mills Co., Cin- 
cinnati, O. uses large numbers of ball cranks on their 
shapers. The crank is first turned from bar stock in 
a screw machine, and is then placed in the special chuck 
shown in Fig. 1. Held in this chuck, the center hole is 
drilled, reamed and counterbored. The crank is held be- 
tween cupped centers A and B, which are tightened by 
hand. ‘These centers are carried on a slide which is free 
to float lengthwise to a certain extent. After the crank 
is placed in the centers, the universal jaws C and D are 
tightened and the drilling, reaming and facing per- 
formed. After a lot of cranks has been run out in this 
way, one of the center brackets is removed and the plug 
F is screwed into the slide and the crank placed as shown 
in Fig. 2. Here the hole for the handle is drilled. Ex- 
tra holes in the slide make it possible to set the centers 
or plug so as to accommodate various lengths of cranks. 

EK. A. THANTON. 

Cincinnati, O. 


~ 


In a paper on “Repairs and Welds by Electricity,” pre- 
sented before the Ohio Society of Mechanical, Electrical and 
Steam Engineers, it was stated that a large locomotive shop 
operating an electrical welding apparatus, having made a 
careful tabulation of the total cost of the repair work, in- 
cluding material, time of the operator, the current and over- 
head charges, obtained an average cost of lc. per min. The 
saving effected by this method is shown in the following - 
example: The cost of repairing 40 cracks in side sheets of 
fireboxes by means of the metal electrode method was $6.50, 
while to renew the damaged parts would have cost about 
$1300. 
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Discussion of Previous Question 





An Experience with a Diamond 
Boring Tool in Hard Steel 


On page 512, under “Through the Inspector’s Gage,” 
we find this interesting item; “With a diamond tool, 
hardened steel can be bored at the same speeds and feeds 
as are used with an ordinary steel tool on soft steel.” 

This item recalls an experiment I witnessed at a shop 
where I was employed, about 14 years ago. These peo- 
ple built engine lathes, and the main spindles were forged 
from an alloy steel, I have forgotten the particular kind, 
but my memory is perfectly clear on one point, and that 
is about the hard spots we encountered in these blanks. 
Drilling the hole through the spindle gave the greatest 
trouble, it being necessary to keep a stream of water on 
the outside of the blank to carry off the heat, and soda 
water forced in the hole to lubricate the drill, then, with 
frequent sharpening of drills, a hole was finally pierced. 
The other operations, except one, were performed with- 
out any serious trouble. This one exception was the 
taper hole for the head center, which hole was finished, 
bored and reamed in the headstock after assembly. 

It seems that in forging the blanks to leave the collar 
on the spindle, whether the blanks were upset for this 
collar or were left by drawing down the stock both ways 
from the collar, they were so hard under it, that carbon- 
steel tools would not stand up; this was before high-speed 
steels were much used or well known. 

These hard spots in the steel were so near the degree of 
hardness of our boring tools, that more pressure was re- 
quired to hold the tool to its cut, here than in the soft 
spots. It also often happened that a hard spot would 
be much larger on one side than the other, so that the 
hard spots were not only higher, but not balanced, and 
when the taper reamer was used to smooth the hole, by 
reason of its long cutting edges it was forced away from 
the hard and into the soft spots; the effect of this was 
to throw the tapered hole out of true beyond the limits 
allowed. 

To overcome these difficulties, someone conceived the 
idea of using a diamond boring tool, so one was ordered. 
The tool received resembled an ordinary forged boring 
tool, except that the cutting point was a black diamond, 
securely fixed at the end, shaped round nose and given 
rake. The edge while sharp, was not keen as compared 
to the edge it is possible to impart to a steel tool. Well, 
the tool was put to work at once, with results so encour- 
aging at the start that a long and successful career 
seemed assured that tool, but— 

After boring a few holes the tool seemed to lose its 
“wallop” for it began to behave like any other tool that 
is getting dull, showing evidences of following the ir- 
regularities in the hole it was intended to true up. This 
condition grew worse, and after boring less than 25 spin- 
dies, the diamond was positively unfit for further service. 

The edge of the diamond had not actually worn away, 
as with a steel cutting tool, but was crumbled; the effect 


of this being hardly noticeable to the unaided eye, but 
the diamond could not be continued at that work, and as 
there were no facilities for resharpening, the experi- 


ment was abandoned. ‘This was not hard to do, after the 
first flush of enthusiasm had passed off. 

We have often wondered if anyone else had ever perfect- 
ed a method of using diamonds as cutting tools on hard 
steel. We have never heard of it and on reading the 
item mentioned, it occurred to us that perhaps this ex- 
perience might be of interest, and possibly check prema- 
ture enthusiasm, until someone would come forward with 
a story of actual success. 

As to the difficulty of sharpening the dull tools, this 
could probably be solved with a diamond lap, or having 
a large enough supply of the tools so that enough sharp 
ones are on hand while the dull tools are away being re- 
sharpened. How to secure a really keen edge and pre- 
vent it from crumbling, is a problem that deserves more 
consideration. 

We are of the opinion that until this difficulty is re- 
moved, we shall have to solve the problem of hard steels 
by grinding, as was done with the lathe spindles we have 
mentioned. 


EK. A. RuNGE. 


Hartford, Conn. 


ia 


Common Sense in Machine 
Design 


I agree with the general trend of Mr. Hanaw’s article, 
on page 363, but believe that system should not be too 
closely adhered to. The danger in system is usually that it 
is mixed with too little common sense instead of having 
common sense mixed with a little system, so as to obtain 
the results best suited to the particular conditions of each 
establishment. In my own practice we have a special book 
of blueprints of various parts which have been standard- 
ized from time to time during the last eight or ten years, 
and the designers must use these parts whenever they can. 

To illustrate my point in regard to the mixture of com- 
mon sense and system, I wish to cite a case of pulleys, 
which we recently disposed of. The pulleys were de- 
signed so that all parts were functions of the diameter. 
The diameter of the holes had to be varied from the true 
function of the diameter because if we had a different 
hole for each of the six sizes of pulleys, ranging from 
12 to 24 by 2 in., it would necessitate six different-size 
hanger boxes to be kept in stock, besides the different 
size shafting. We, therefore, decided to reduce the sizes 
to three in number, using the same size for the 12 and 
14, and 16 and 18, and so on. It is apparent that such 
procedure is not wholly in accordance with system, but 
nevertheless tends to economy, which, as I understand. is 
what is aimed at by “Substitutable Design.” 

Wittiuam F. Zomerman. 

Chief Draftsman, Gould & Eberhardt, Newark, N. J. 
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D. @ S. Bangor Scales 

The scale marked “D. & S. Bangor, Me.,” regarding 
which the W. P. Davis Machine Co., of Rochester, N. Y., 
made inquiry on page 252, was made by Darling & 
Schwartz, who formeriy carried on the business of mak- 
ing accurate hard-edge try-squares, steel scales, steel 
straight-edges and the like in Bangor, Maine. Mr. Dar- 
ling, who was a fine mechanic, was a pioneer in this kind 
of business. Mr. Schwartz, the financial partner, car- 
ried on a drug store. Afterwards, Brown & Sharpe 
bought out Mr. Schwartz’s interest and moved the busi- 
ness to Providence, R. I., and after Mr. Darling’s death, 
purchased his widow’s interest also. 


Makina Harp-Epee Try-SQuARES 


A friend of mine who worked for Mr. Darling before 
the business was removed to Providence, has furnished 
me with some facts about it that may be of interest. One 
of the lines of tools Mr. Darling made was accurate 
hard-edge try-squares. The blades or tongues were first 
heated and then quickly clamped between chills which 
touched only at the edges, the center being relieved ; this 
hardened the edges of the tongues and left the center 
soft. ‘The blades were then ground. The grinder con- 
sisted of a common grindstone, some 6 ft. in diameter, 
under which a platen traveled; the grindstone was plen- 
tifully supplied with water meanwhile. The handles, 
or stocks of these squares, were made of two pieces of 
white iron castings (unannealed malleable iron—“glass 
hard”) between which was fastened a piece of ‘steel about 
0.001 in. thicker than the tongue (this was to allow room 
for the solder, as will be explained later on) and nearly 
the width of the tongue shorter than the castings, mak- 
ing a slot into which the blade was to be inserted, and 
fastened by sweat-soldering. In grinding these white 
iron castings, it was found necessary to keep fine sharp 
sand sprinkled on the grindstone, in addition to the wa- 
ter, to prevent the glazing of the stone. 

After being ground true, one end of a blade and the 
slotted end of a stock were immersed in a pot of melted 
solder. After becoming sufficiently heated, the tongue 
was slipped into the slot and was slipped back and forth 
until both the tongue and the slot were thoroughly 
tinned, the proper flux being employed meanwhile. Then 
both were quickly withdrawn from the solder pot, and 
were accurately squared by being quickly held against 
three hardened pins, properly located. No other fasten- 
ing was necessary, one could grasp a square by the blade 
and drive nails with the end of the stock without start- 
ing the solder, when the work was properly done. After 
everything else was finished, the panels that were cast 
on the outside of the stock were filled with some hard 
wood, such as lignum-vitae or rosewood. 

I have in my possession one of these 12-in. squares, 
which has been in continuous use for over 30 years and 
it scarcely shows any signs of wear. At one time, a 12- 
in. square like this retailed for $8. 


A Test or Srraigut-Epaes 


When Mr. Brown came up to Bangor to look over 
the place, Mr. Darling called his attention to a pair of 
straight-edges which were some 5 or 6 ft. long, 5 or 6 
in. wide, and 3% in. thick, made of bar steel and ground 
true. They were set up on edge, one on top ‘of the 
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other, and Mr. Brown, with a magnifying glass, was 
trying to find a place where he could see the light through 
between them, but admitted that he was unable to do so. 
After a few minutes’ conversation, Mr. Darling asked him 
to take another look, and to Mr. Brown’s surprise, he 
could see the light through nearly the whole length. Mr. 
Darling showed him that he had merely held his hand on 
top of the upper straight-edge and the warmth of his 
hand had expanded the top edge sufficiently to tempor- 
arily cause this variation from accuracy. 

At one time Mr. Darling had a large lot of lead-pencil 
sharpeners to make,-and the bevel of the little knives 
at the cutting edge was made on this grinder. A spe- 
cial platen was made, having a number of narrow slant- 
ing grooves, running crossways, which were filled with 
the unsharpened knives. ‘They were merely dropped in, 
not fastened at all, then they were all nicely beveled and 
sharpened by sliding the loaded platen under this revolv- 
ing 6-ft. grindstone. Small work for a big machine! 

W. A. SYLVESTER. 

Reading, Mass. 

#« 


Bracket Dies 


On page 341 was an article on “Bracket Dies without 
Waste of Stock,” in which the writer condemns the Eng- 
lish firms for not using the type of tools he describes. 
[I will venture to point out the reason. 

In the United States where such tools obtain, labor 
costs four times as much as in England, for instance, a 
power press attendant is a male at $12 or more per week, 
whereas here a female does the work at a fourth of the 
cost. It is easy to see that under the circumstances, it 
becomes cheaper to expend a large sum on tools as in this 
case approximately $125 per set plus a power press, as 
against the cost of single-operation tools at $12, which 
can be used successfully on scrap material costing $25 
per ton, whereas $90 per ton is the price of strip stock. 

Then again the trade in this particular article is of 
such inferior volume as not to warrant the initial outlay 
and is much cut in the Midlands so it will be apparent 
the English employer is justified. ' 

There are various patterns of window-shade fixtures 
here, while in America there is not so much variety. Tool 
makers coming from the United States find totally differ- 
ent circumstances. I know of a number of instances 
where such tools have been replaced by simpler methods, 
for expensive follow-on tools are of doubtful value where 
labor is cheap. 

In conclusion I may say we should make the articles 
in four operations—cutting out, piercing, embossing and 
bending—which means four pairs of simple tools made by 
improvers at 12c. per hour. A number of such can be sup- 
ervised by one head tool man at 25c. per hour. 

OLD CLERKENWELL. 

Wolverhampton, Eng. 


Fa 

A museum has recently been opened in two courts of the 
Crystal Palace, London, England, for historic cars. There 
have been placed on permanent exhibition gasoline cars made 
as early as 1895, and a steam tricycle manufactured in 1881. 
An interesting exhibit is, what is supposed to be the first 
cyclecar made, built in 1900 and designed to sell for less than 
$500. One of the early steam cars made in 1869 and an early 
type of motorcycle made in 1900, with a water-cooled engine 
are also shown. Electric cars built in 1901 are also of interest. 
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The Danger to Machine-Tool 
Marketing 


The danger that machine-tool marketing methods face 
was pointed out in this column on page 565. Comment 
was made on the tentative anti-trust bills, at that time 


under consideration. 

These have been crystallized into regular bills, of which 
one is H. R. 15,657. It still contains the provision 
against exclusive agents. 

Section 3 reads in part: 

That any person engaged in commerce, who shall 
or make a sale of goods, merchandise, wares, machinery, sup- 
plies or other commodities, or fix a price charged therefor, 
or discount from, or rebate upon such price, on the condition 
or understanding that the lessee or purchaser thereof shall 
not use or deal in the goods, wares, merchandise, machinery, 
supplies or other commodities, of the competitor or com- 
petitors of the lessor or seller, shall be deemed guilty of a 
misdemeanor, and upon conviction thereof shall be punished 
by a fine not exceeding $5000 or by imprisonment not ex- 
ceeding one year or both, in the discretion of the court. 


This, if made law, will do away with exclusive ma- 


lease 


chinery agents. 

We do not need to present arguments against this pro- 
vision, as they have been fully discussed before. But, 
by way of comment, machine manufacturers or groups of 
manufacturers do not use oppressive methods toward 
competitors. 

Information from some of the Senators and Represen- 
tatives of Washington is to the effect that it is doubtful 
if these bills will become a law during the present ses- 
sion. Following are three such statements, which are 
encouraging : 

I am satisfied these bills will be satisfactorily amended 

The fact is that with the pressure of legislation this 
spring and the desire for early adjournment, I think it very 
doubtful whether this measure will come to a vote this ses- 


sion. 


As I understand, there will be no prohibition against 


designating exclusive agents in any given community. The 
judgment of the committee, though, seems to be that the 
contracts should not go to the extent of prohibiting any 


agent or purchaser from dealing in other goods of like char- 
acter, and making this a condition precedent. 

But in spite of this hopeful statement, machinery 
builders should still continue to work vigorously for the 
elimination of the clause. Resolutions of protest were 
passed at the conventions of the Machine-Tool Builders’ 
Association and the Metal Trades Association. 


<3 


Machine Reaming 


Less information can be found concerning feeds and 
speeds for machine reaming than for speeds of power 
tapping. The lack of the latter was commented upon in 
this column in last week’s issue. The answers to a series 
of letters of inquiry, asking for average practice in re- 
gard to machine reaming, particularly feeds, speeds and 
lubricants, brought answers in general, to the effect that 
no such data are available. 

The situation is best summed up in the following 
quotation from one of the replies: 


In order to make a definite recommendation as to speed 
and feed for a given operation the following conditions 
necessarily have to be known, for all have a bearing. 

First, how much stock will be left after the boring opera- 
tion, for the reamer to remove? It may be anywhere from 
0.002 up to 0.18 or 0.02 in 

Second, what is the kind 
piece to be reamed? 

Third, is it with or without lubrication? 
cial importance in steel. 

Fourth, what is the strength of the piece? 
the form of the chucking or holding device, and can a piece 
be chucked so as to withstand the reaming strain without 
distortion? 

Any one and all of these 
bearing upon the feed and speed. In actual practice one of 
the greatest difficulties is a tendency to leave too great an 
amount of stock to be removed by the reamer, and not in- 
frequently it is the case that more stock is left for 
the reamer to remove than is realized in the shop. Too often 
a reamer is asked to perform what might be considered a 
boring operation. This is frequently occasioned by the bor- 
ing-bar cutters not being frequently enough to 
always present a sharp cutting tendency to use 
boring-bar cutters of the ordinary solid type after they have 
beyond the point when they 
they are made to serve just 
reamer to clear out the 


and grade of material in the 


This is of espe- 


Also what is 


conditions have a very material 


much 


sharpened 
edge, or a 


been ground and worn down 
should be replaced. Too often 
as long as possible by forcing the 
hole. 

Every extra 
reamer to bore out will 
or speed at which the reamer should run 
ditions. 

But one of the replies attempted to give exact infor- 


necessary for the 
up either the feed 
under normal con- 


thousandth more than is 
necessarily slow 


mation, which is as follows: 

In my own shop the speed for heavy cuts in reaming cas? 
iron is about 16 or 17 ft. per min. For a similar heavy cut 
in machine steel 25 ft. per min. For reaming in high-speed 
steel 10 ft. per min. is about right, except for a very light 
cut in annealed metal, when the speed can be increased to 
12 or 14 ft. per min. The amount that I allow for reaming 
is 0.015 in. for sizes 1 in. and smaller, 0.02 in. for sizes from 
1 in. to 2 or 2% in., and over 2% in., ,y in. is none too much 

For feed per revolution % in. to 4% in. is coarse enough 
on cast iron. On machine steel well flooded with oil % in 
to % in. per revolution. On tool steel ,y in. to % in. is suffi- 
cient. The above are found to give good general results with 
reamers kept in good condition, but I do not consider that 
there is any hard and fast rule for any cutting tool, as so 
much depends upon the exact nature of the metal being 
worked. 

Commenting on the kind of lubricant to use, another 


correspondent says: “Of course there is no better lubri- 


cant than lard oil.” 

In spite of all the influencing factors which have been 
pointed out by our correspondents, it seems as if there 
must be some rule which can be used as a guide to deter- 
mine machine-reaming feeds and speeds, besed upon good 
average practice. As in the case of tapping speeds, we 
are glad to leave this matter with our readers, asking 
them to send to the AMERICAN MACHINIST notes on 
their own practice, with the full belief that they will be 
of considerable benefit to others. 


* 


The Machine-Tool Builder as 
an Expert Advisor 


In some lines the manufacturer has long been an ex- 
pert advisor or consulting engineer in applying his prod- 


uct. A prominent example of this is found in the elec- 
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trical industry. All of the large electrical companies keep 
a staff of engineers who are specialists in applying their 
machines and apparatus to the needs of the users. This 
advice and consultation is given freely and without charge. 
It has been a most potent factor in developing business. 

The only objectors to it have been the few consulting 
engineers who have felt that some of their peculiar busi- 
ness was being taken away from them. But there has 
been little sympathy with this small group, and in fact, 
all things point to the advisory work of the manufacturer 
as being on a sound basis. If this is so, it will live and 
increase. A fact that shows that it is increasing is found 
in the machine-tool building field. Within the past two 
or three years, a few of the larger builders have estab- 
lished a department in their works whose duty it is to 
give expert advice to customers. A machine builder sends 
in blueprints or samples of parts that he wishes to ma- 
chine, and asks for advice as to the machine to use, the 
kind of jigs or fixtures to build, the proper sequence of 
operations and the production per hour, using suitable 
cutter feeds and speeds. The machine-tool builder takes 
these, studies them, and finally makes a definite recom- 
mendation as to machine, small tools, and production. 
In some cases, he builds the jigs and fixtures, applies 
them to one of his machines, and turns everything over 
to the user, ready to operate. In other cases he builds 
the tools and applies them to a machine in the user’s 
shop, and in still others he sells a new machine and the 
builder provides his own tools, following the suggestions 
made. 

This service is of the greatest assistance to the user, 
particularly if there is no one in his employ who is a 
specialist on the particular kind of machine or work un- 
der consideration. The builder, on the other hand, in- 
creases the use of his machine and is working directly to 
advance machine-shop practice. Thus economically it is 
of direct assistance and service to both machine user and 
builder. 

Unquestionably, this is a kind of expert advice that 
will increase in volume. 
Mechanical-Engineering Papers 

of the Engineering Congress 


Announcement has just been made of the general sub- 
jects for the papers to be presented before the section on 
Mechanical Engineering of the International Engineer- 
ing Congress at the Panama-Pacific Exposition in 1915. 
These are intended to cover broadly the important fields 
of progress which deserve to be particularly noted. The 
list covers 26 subjects. It is intended that many of these 
topics shall be treated in symposium outlining the prac- 
tice in a number of countries. We are glad to announce 
that the original plans call for papers from a number of 
the smaller countries of Europe; this should tend to add 
both interest and value. The 26 subjects are: 

1. Recent Progress and Present Status of Foundry 
Practice and Casting Metals. 

2. Recent Progress and Present Status of the Art of 
Forging. 

3. Equipment, Processes and Methods for the Boiler 
Shop. 

4. Machine-Shop Equipment, Methods and Pro- 
cesses, 


5. Automatic Machines Used in Building Machinery. 
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6. Special Processes for Shaping and Forming 
Metals. 
?. High-Temperature Flames in Metal Working. 
8. Industrial Management. 
9. Safety Engineering. 

10. Industrial Museums as an Educational Factor. 

11. The Steam Engine of the Year 1915. 

12. The Steam Turbine of the Year 1915. 

13. The Internal-Combustion Engine of the Year 
1915. 

14. Motors of the Diesel Type. 

15. The Humphreys Gas Pump. 

16. The Steam Boiler of the Year 1915, 

17. Refrigeration. 

18. Pneumatics. 

19. Lubrication and Lubricants. 

20. Waterwheels of Pressure Type. 

21. Waterwheels of Impulse Type. 

22. Hydraulic Power Developments and Use. 

23. Power-Plant Design. 

24. Motor Vehicles, Passenger Type. 

25. Motor Vehicles, Utility Type. 

26. Motor Tractors. 

The list given is comprehensive, and generous space 
has been allotted to machine-shop subjects, items 3 to 8, 
inclusive. Yet there is one topic which might well have 
been added to this list, perhaps in place of No. 6; this is, 
design of factory buildings from the viewpoint of use. 
This might well have been treated of in symposium fash- 
ion, bringing together the best elements of design from 
German and English shops to set alongside American 
practice. 

As the program now stands, there is not a single topic 
which touches upon the design and construction of the 
largest tool in industry—the factory building. 


a 
Setting-Up Time vs. Total Time 


If you should hire a man to clean up the lawn around 
your house this spring, which of these two methods of 
payment would you rather use? Would you rather pay 
him 50c. on Monday and $4,on Tuesday, or $2.50 on Mon- 
day and $1 on Tuesday? Before saying that this is a 
fool question, substitute for Monday setting-up time, and 
for Tuesday machining time, and apply your answer to 
a machine-shop job. 

Which is better for your shop? To pay for 214 hours 
of setting-up time and one hour of machining time, or 
for 4% hour of setting-up time and four hours of ma- 
chining time? Mental addition gives us 314 hours in 
the first case, and 41% in the second. 

Yet, simple as these questions are, the lesson from them 
has not been completely learned in all shops. Too often 
a foreman is apt to consider the setting-up time as of 
extreme importance. Given two machines, one plain, the 
other semiautomatic in action, cases have come to our 
attention where a foreman deliberately put his work on 
to the plain machines, on the plea that it took much 
shorter time to set up than on the semiautomatic. This 
is perfectly true, but the machining time was so much 
longer on the plain machine that it increased the total 
time for the job and thus increased the cost. 

It is obvious that we should give our attention to the 
total time for producing a piece, or a lot, rather than to 
individual items. 
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Multiple Drilling Machine 
The illustration shows a multiple-spindle drilling ma- 
chine, built by the Nationa] Automatic Tool Co., Rich- 
mond, Ind. This machine is provided with ample power 
for high-speed drills. The driving pulleys are of large 
diameter and wide face and run at a constant speed. 
There are three independent feeds which can be changed 
while the machine is running. The feed gears are of 
large diameter, hardened and run at moderate speeds. 
The speed box, of the sliding transmission type, gives 
three changes of speed. The gears are of coarse pitch, 
wide face and hardened. Hyatt roller bearings are used 
throughout. The speed-box and feed-box gears are pro- 
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MULTIPLE-SPINDLE DrILLInc MACHINE 

vided with the cascade system of oil lubrication. A sight- 
feed oil glass shows the operator at a glance whether the 
pump is working properly. The base is provided with an 
oi! channel for catching the overflow. 

Several sizes of heads are furnished and 
equipped with various combinations of adjustable spindles 
and cluster boxes for carrying drills from 14 to 1 in. di- 
ameter. They are provided with power feed, back-geared 
pilot wheel, hand and automatic feed trip, and are 
counterbalanced. Special heads may be built to order. 
The spindles are hardened and ground, and provided 
with ball thrust and locknuts at the upper ends to take 
up end wear. The drill spindles are adjustable vertically 


may be 
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New and Enlarged Shops 
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to compensate for variation of drill lengths. This ad- 
justment is quickly and easily made by the loosening of 
a single nut, which is always accessible, regardless of 
how closely the spindles may be clustered together. The 
center of the spindle is in line with the center of the arm. 
This construction is designed to eliminate the tendency 
of the arm to twist itself sideways, with the resultant drill 
breakage. 


Automatic Gear Generator 


The illustration shows a gear generator, built by the 
Lees-Bradner Co., Cleveland, Ohio. In this machine the 
cone-pulley drive formerly employed has been replaced 
by a single-pulley drive. 

Gears transmit the power and give nine changes of cut- 
ter speeds from 44 to 147 and a back-gear range of 34 
to 10.8 to 1. 

The machine automatically stops when the work is 
completed. The starting lever is located at the front of 
the machine just to the left of the micrometer hand- 
wheel, within easy reach of the operator. 

The longitudinal feed of the work slide is controlled by 
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AUTOMATIC GEAR GENERATOR 


a jaw clutch operated by a hand lever from the front of 
the machine. The shield for the feed gearing is readily 
swung back to cover the gearing when in ‘use. 

This new design is readily equipped with constant-speed 
electric-motor drive, which can be located at the rear of 
the machine either above or below the main pulley. The 
loose pulley is mounted on roller bearings. 

The machine will cut spur gears, helical gears, worm- 
wheels and thread worms. The standard machine takes 
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work up to 14 in. diameter. The special machine takes 
work up to 1714 in. diameter. Worms 8 in. diameter and 
8 in. long up to 1 in. circular pitch can be threaded 
on the universal machine. 


A Nut Lock 


The illustration shows a nut lock, manufactured by the 
O.K. Nut Lock Co., Providence, R. I. This nut lock is 
made in various styles for various purposes, but all are 


based on the same principle. It consists of a washer with 
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Nut Lock 

a corrugated surface, a nut with its lower surface corru- 
gated and an annular spring washer which, in assembling, 
is placed between the two corrugated surfaces. A lug on 
the spring washer engages a slot on the bolt and pre- 
vents it from turning. 


& 


Vertical and Slotting Milling 
Attachments 


The milling attachments shown in Figs. 1 and 2 are 
self-explanatory and represent recent improvements 
added to their machine by the Rockford Milling Machine 
Co., Rockford, Ill. A geared connection from the back 
end of the spindle drives the attachments, as shown in 
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Fic. 2. Srorrina ATTACH- 
MENT FOR MILLER 


VERTICAL MILLING 
ATTACHMENT 


Fig. 3. When it is desired to use the machine for regu- 
lar milling the intermediate gear is readily removed. 
From the face of the column to the center of the 
spindle of the vertical attachment is 7 in.; maximum dis- 
tance from the nose of the spindle to the top of the table 
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GEARED Drive ror MILLING 
ATTACHMENTS 


Fia. 3. 


is 19 in. The slotting attachment has a stroke of 2% 
and 31% in. 

The attachments will rotate through an angle of 360 
deg., and their flanges are graduated in degrees. 


9 


Welding and Cutting Outfit 


The welding and cutting apparatus shown in Fig. 1 
represents the latest line of equipment developed by the 
Waterhouse Welding Co., Boston, Mass. Although the 
apparatus may be used with any type of pressure genera- 
tor, the well known safety-storage acetylene cylinders 
with oxygen tank are usually employed. 

The construction and operation of the torch are shown 
in Fig. 2. Both gases are brought to the mixing cham- 
ber under pressure; the oxygen in tube A and acetylene 
in tube B. There is no acetylene chamber in the head 
of the torch, but the oxygen is allowed to expand in the 
chamber C, which entirely surrounds the acetylene pipe 
and acts as a cooling agent. Both gases are mixed under 
independent pressures. For this method are claimed a 











AM.MACHINIST 











Fig. 1. WeLpInc anp Currine OvTFIT 











April 30, 1914 AMERICAN 























4 


J / / / ,, 
phi 








Part qaceenrst SS 
NY 
Fie. 2. Detaits or Torcu 


more perfect combustion, and therefore economy in op- 
erating cost, a neutral welding flame remaining neu- 
tral without adjustment and a smaller number of flash- 
backs. 


— 
~*~ 


Extension-Gap Lathe 


The illustration shows a 22-36-in. by 814-ft. sliding 
extension gap lathe, built by the Barnes Drill Co., Rock- 
ford, Ill. 

The main and sliding beds are planed and scraped 
together and are heavy, broad and are firmly braced the 
entire length. The top bed is 24% in. wide, extending 
beyond the main bed to provide support for the carriage 
when turning work of large diameter through the gap, 
thus eliminating the need of an auxiliary brace. 

The cone steps are large and accommodate a 3-in. 
belt. The lathe is equipped with double back gears with 
ratios of 8 to 1 and 44 to 1, which give spindle speeds 
from 400 to 2.3 r.pam. Six geared feeds are available 
from 0.008 to 0.123 in, per revolution. 
the spindle is 24% in. 


The hole through 
in diameter. 
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3-Spindle Drilling Machine 

The illustration shows a 3-spindle, high-speed, ball- 
bearing drilling machine, in which the left head is 
equipped with a friction-tapping attachment, operated 
either by foot treadle or by hand on the upper shifting 
lever above. 

The tapping column has an independent back shaft, 
which permits the shaft to be run at 450 r.pm. This 
provides on slow speed a tapping speed of about 300 
r.p.m., with three additional 
speeds. 


proportionately higher 
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The middle column is provided with power feed. This 
is direct gear-driven from the spindle and gives two 
changes, 0.006 and 0.008. The feed shaft is connected 
to the wormwheel by hardened-steel clutches. A trip 
lever is provided either to knock off automatically at any 
point to which the depth collar is set or to be tripped by 
hand. The shaft is driven by friction feed, the knurled 
nut being used to engage and disengage the feed. 

The right head is of the standard hand-feed construc- 
tion regularly produced by the builders, the Kern Ma- 


chine Tool Co., Hamilton, Ohio. 


Special Edge Grinder 


The special edge grinder shown was designed by the 
Detrick & Harvey Machine Co., Baltimore, Md., for safe 
and vault work. 

It was designed to grind work of any desired length. 
The table is 32 in. wide, gibbed down on one side to pre- 

















GRINDER 


SPECIAL EDGE 


vent tilting. It has a speed of 24 ft. per min. in both 
directions, and is driven through belts from a counter- 
shaft, through a pair of bevel gears and a spiral worm 
engaging a rack attached to the underside of the table. 
The head has two V-slidewavs for the table. On one 
side there is a planed portion, to which is tongued and 


AMERICAN MACHINIST 





Vol. 40, No. 18 


bolted a sub-base for supporting the driving and belt- 
shifting mechanism. 

The spindle is 34% in. diameter, revolving in a bronze- 
bushed bearing, which is tapered on the outside and pro- 
vided with take-up for wear. The end of the spindle is 
made to suit a 20-in. diameter by 4-in. face grinding 
wheel and to revolve at 600 r.p.m. The spindle is driven 
through bronze and steel bevel gears. It has a vertical 
adjustment of about 12 in., designed to provide for proper 
alignment when swiveled for angular grinding. 


Geared Roll Straightener and 
Cutter 


The special feature of the machine illustrated is the 
independent adjustment of each of the vertical and hori- 
zontal straightening rolls. This is accomplished by means 
of universal joints, which connect all the straightening- 
roll shafts and the roll gear shafts, giving a wide adjust- 
ment of the rolls without changing the meshing of the 
gears, and making it possible to handle the complete range 
of sizes within the capacity of the machine, of any one 
shape, with one set of rolls. 

The rolls are grooved for the shape of material they are 

to handle, and the machine has a range of squares and 
hexagons 34 to 34 in. or rounds of the same sizes. 
a bed, on which is mounted a 
vertical and five horizontal 
are adjusted by means of the 
square headscrews shown. There is a set of feed rolls at 
the rear and another at the front of the machine. A bal- 
ance wheel, which connects with a train of gears operat- 
ing all the rolls, drives the machine. This machine is the 
latest addition to the line made by the F. B. Shuster Co., 
New Haven, Conn. 


The machine consists of 
housing, containing five 
straightening rolls, which 


Fe 
on the strength of welds made by the 
oxyacetylene and electric processes, the author of a paper 
presented before the Institution of Mechanical Engineers 
stated that the character of the metal at the weld is changed 
to some extent when welded by these It loses 
some of its ductility and some of its strength, but loses far 


In commenting 


processes. 


less than does a blacksmith’s weld. Many tests have shown 
that §9 to 96 per cent. of the original strength of the metal 
can be relied on in the electric welds. It has been said that 


the electric welding hardens the metal by filling it with car- 
bon from the electrode. This is not the case. Four example, 
in welding mild steel the fierce heat of the electric arc burns 
out all the impurities more or less, including the carbon, and 
leaves the metal at the weld pure iron. If any hardening 
defect has ever been found it has been due to bad manipula- 
tion, or to the fact that the metal was never of a proper 


weldable quality, or the polarity was wrong. 
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Metal Trades Convention 


The best attended annual convention of the National 
Metal Trades Association was held in Worcester, Mass., 
Apr. 21 and 22. Much credit is due the local branch and 
Worcester manufacturers for the sincere hospitality and 
cordial entertainment extended to visiting members and 
their guests. The week was given over to two conven- 
tions, the second held on Apr. 23 and 24, being the spring 
meeting of the National Machine Tool Builders’ Associa- 
tion. 

The opening session of the Metal Trades Convention 
was devoted to the formal welcome by the mayor of 
Worcester, the appointment of convention committees 
and the reports. of the officers. These showed a most 
healthy condition in the affairs of the association. The 
first standing committee report was presented by W. H. 
Van DeVoort, dealing with the prevention of industrial 
accidents. In a brief fashion he outlined the problems 
dealing with accident prevention and compensation and 
emphasized the need of standardization in both direc- 
tions. 

He was followed by M. W. Alexander, chairman, Com- 
mittee on Safety and Sanitation of the National Found- 
ers’ Association. Under Mr. Alexander’s leadership a 
conference was recently held in Buffalo, N. Y., to organ- 
ize a permanent conference board on safety. The mem- 
bership is to include the president or his personal repre- 
sentative and the chairman of the safety committee of 
several national associations. Among those participating 
are the National Metal Trades, Foundrymen’s Associa- 
tion, the National Association of Manufacturers and the 
National Electric Light Association. Its work is to be 
the standardization and approval of safety devices and 
methods of preventing industrial accidents. The plan 
holds possibilities of great good. 

As a parallel activity, Mr. Alexander recently called 
together the physicians from some 15 industrial plants, 
to determine what can be done to systematize and stand- 
ardize the methods and practice of treating the victims 
The work accomplished was so encouraging 
It is hoped 


of accidents. 
that another conference is to be held soon. 
that approval may be giver. of some one method of treat- 
ment for each injury commonly met with in industry. 
The purpose is to restore the worker as rapidly as pos- 
sible with a minimum of suffering, disfigurement and 
impairment. 

The final address of this session was given by William 
H. Doolittle, the association’s safety inspector. The ex- 
tent of his activities is indicated by the fact that during 
the past year inspections have been made in 334 plants 
located in 96 cities and distributed over 14 states and a 
part of Canada. A valuable part of this address was the 
outline of general points to be observed and reported by 
members of shop safety committees. And another the 
classification of accidents for the purpose of preparing 
reports. 

The second part of this day’s session was devoted to a 
report from the Committee on Industrial Education and 
the presenting of several papers on this subject. 

The attitude of the association was expressed by Chair- 
man F, A. Geier as being in favor of education for those 
in the industries by means of part-time schemes. He 
spoke of the almost infinitesimal progress which has so 


far been made toward vocational education and deplored 
the fact that little or nothing of what has been done has 
been done for the masses. He laid the small amount that 
has been done to the fact that it has been purely volun- 
tary work on the part of both manufacturer and ap- 
prentice and called for action looking toward the mak- 
ing of such training compulsory not only upon the boys 
but upon the employers. His wish was to see all em- 
ployers compelled to offer adequate apprenticeship sys- 
tems under which the trade should be thoroughly taught 
and then to have the schools, public schools, offer courses 
of study, taught by well trained and well paid men, which 
should closely relate to the work of the various industries 
in which the pupils might be employed. This would 
most certainly call for an entirely new corps of teachers 
and also for an entirely new set of directors for their 
administration. In order that this might be brought 
about without danger of the work being culturalized to 
death, he advocated local advisory boards made up equally 
from workmen and employers. He concluded his report 
by making an appeal to the association to take some ac- 
tion, not that it would produce immediate results but on 
the ground that 25 years of vocational training would 
enable us to offset the advantages which Germany has 
already obtained by this very process. 

He was followed by Charles A. Prosser, secretary of 
the National Society for the Promotion of Industrial 
Education, who favored prevocational, continuation, part- 
time, evening and full-time trade education. He agreed 
with Mr. Geier in his contention that one difficulty lay 
in the lack of codperation. He cited the fact that in 
spite of the fact that Massachusetts has a part-time vo- 
cational law which is permissive so far as local option is 
concerned, but which they may make compulsory, there 
are less than 150 boys who are being educated under 
that law. He put this squarely before the meeting as 
evidence of lack of codperation on the part of the manu- 
facturers. 

Mr. Prosser used this as an argument in favor of a law 
which should make it compulsory for manufacturers to 
take apprentices. He also spoke strongly on the subject of 
the apprehension in certain quarters that 14- to 16-year 
old boys might be injured by working under commercial 
conditions. He felt it far better for a boy to be working 
in a shop, provided the shop was fit for men to work in, 
than for him to be on the street or be thrust back into 
the public schools as they are now organized, in which 
statement his hearers evidently concurred. 

When asked to name the things which his society has 
accomplished, he stated that it had written the laws of 
eight states relating to industrial education and is work- 
ing on those for six more. It has conducted, in co- 
operation with Pratt Institute, a class for the training of 
teachers for trades schools, it has started a class for the 
training of foreigners in accident prevention in textile 
mills. It has made considerable progress in the analysis 
of industries so that an intelligent beginning can be made 
toward the training of the semi-skilled workers in those 
industries. It has proposed and put into effect the short- 
unit course for evening-school work, and it has persuaded 
the city of Richmond to submit to a survey at its hands 
in order that its industrial needs may be ministered to. 
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He was followed by Louis H. Buckley, president of the 
Board of Trustees of the Worcester Trade Schools, who 
gave a brief outline of the history of the schools both 
for the boys and for the girls. He called attention to 
the fact that the graduates of the boy’s school were re- 
futing the charge that the machinist’s trade cannot be 
taught in a school, by going out and averaging to obtain 
as good pay immediately on graduation as the average 
journeyman in Worcester shops; that the cost of in- 
dustrial education is prohibitive, by showing that both 
the cost per pupil for buildings and for maintenance are 
lower in the Worcester schools than in the modern 
Technical High Schools. He explained that while the 
strongest courses in the Trade Schools are the full-time, 
day and the evening classes, that the school is open, and 
has been for four years and more, to pupils on both the 
half-time and the continuation plan. That there have 
always been classes on each plan and that there have 
never been boys enough who were willing to enter either 
class to fill the places that manufacturers were anxious 
to have filled, and this in spite of the fact that good 
wages were offered. He also called attention to the fact 
that as industries have developed they have changed so 
that in most cases an adequate apprenticeship system is 
an impossibility except as a private trade school within 
the shop. 

The last speaker was W. B. Hunter, of the Fitchburg 
Coéperative School. His arguments were largely nega- 
tive, based on the fact that the Fitchburg scheme is 
simple, economical and efficient. It requires no expensive 
survey to set in motion, no large expense for buildings 
and equipment, and it is producing results which are sat- 


isfactory. 
WEDNESDAY MORNING'S SESSION 


Industrial organization and management was the sub- 
ject of this session with an opening paper by George D. 
Babcock on the results of scientific management. This 
disclosure showed records of improvement in production 
at the factory of the H. H. Franklin Manufacturing Co. 
under the expert guidance of Carl G. Barth. 

Prof. Dexter 8. Kimball, in a brief, clear manner pre- 
sented the basic principles of industrial organization, 
pointing out how these apply to the smallest as well as 
to the largest shop. He recognized six principles as fol- 
lows: The principle of division of labor, of coérdina- 
tion of effort, of transfer of skill, the relation between 
the unit cost and the number of parts produced, the sys- 
tematic use of recorded experience, the principles gov- 
followed these 
Perhaps 


erning human relations. No discussion 
papers, interesting and important as they were. 
this shows only too plainly the extent to which these 
subjects have been overpresented before manufacturers’ 
associations. 

The final address of the morning was by A. H. Bald- 
win, chief of the Bureau of Foreign and Domestic Com- 
merce of the Department of Commerce. He explained the 
work of his bureau, saving that it was largely publicity 
with the purpose of furthering American foreign trade. 
He urged manufacturers to comment on this with the 
hope of improving its efficiency and value. Of especial 
interest to machine-tool builders is the fact that an ap- 
propriation of $50,000 is expected from Congress for a 
study of South American markets. When this is avail- 
able, one of the investigators should be specifically in- 
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structed to study the possibilities for American metal- 
working machinery. 


WEDNESDAY AFTERNOON SESSION 


Labor legislation was the topic for this session, the 
principal addresses being given by Walter G. Merritt, of 
New York City, and B. B. Tuttle, of Cincinnati. 

Among the reports of committees was a resolution pro- 
testing against the anti-trust bills now under considera- 
tion by Congress with especial mention of Bill H. R. No. 
15,657. Another resolution appropriated $1000 for the 
promotion of industrial education. 

The officers elected for the ensuing year are: President, 
Herbert H. Rice, Waverley Co., Indianapolis, Ind. ; first 
vice-president, L. H. Kittredge, Peerless Motor Car Co., 
Cleveland, Ohio; second vice-president, George Mesta, 
Mesta Machine Co., Pittsburgh, Penn.; treasurer, F. C. 
Caldwell, H. W. Caldwell & Son Co., Chicago, Ill. The 
councillors elected for two years are H. M. Wilson, P. O. 
Geier, H. M. Covell, C. E. Whitney, F. F. Beal and R. H. 
Jeffrey. 

The sincerity and cordiality of the hospitality of the 
Worcester branch has been previously referred to. Ex- 
cursions to points of interest and automobile rides were 
arranged for the visiting ladies. Tuesday evening was 
given over to a dinner dance held in the Hotel Bancroft 
and the last evening brought the usual banquet. The 
speakers were President Faunce, of Brown University, 
and Prof. L. L. Laughlin, of the University of Chicago. 


3 


Steel Treating Research Club 


The majority of case-hardening and heat-treating fore- 
men of Detroit, as well as several out of town men, met 
recently and formed the “Steel Treating Research Club.” This 
club will meet once a month, and have metallurgists and 
men who can impart scientific knowledge of case-carburizing, 
heat-treating of carbon and alloy steels, and various grades 
of tool steels, lecture on these subjects. 

This club will be the means of getting the practical case- 
hardeners and heat-treaters together to discuss the various 
troubles which confront them. It will also enable them to 
exchange ideas, and to help each other in their lines of work. 

The club membership will be limited to foremen, assistant 
foremen of case-hardening and ‘heat-treating departments, 
toolsmiths and tool hardeners, and is solely for educational 
purposes. 


The following officers were elected: President, H. J. Law- 


son, of the Cadillac Motor Car Co.: vice-president, J. B. 
Ethier, of the Metal Products Co.:; secretary, D. W. Bauer. 
4 

Announcement is made of the fourteenth annual _ six 


weeks’ summer school of the College of Engineering o1 the 
University of Wisconsin, which opens on the twenty-second 
of June. Courses of instruction and laboratory practice are 
offered in electrical, hydraulic, steam and gas engineering, 
mechanical drawing, applied_mechanics, testing of materials, 
machine design, shopwork and surveying, in addition to 
which subjects may be taken in the College of Letters. 


During the last third of the past century factory products 
have been steadily supplanting the products of the farm in 
the export trade of the United States. In 1880, agricultural 
products formed 84.3 per cent. of the exports, and manufac- 
tures (exclusive of foodstuffs) only 14.78 per cent. In 1913 
the proportion of manufactures in the export trade had in- 
creased to 48.8 per cent., while that of agricultural products 
had dropped to 46.1 per cent. With the increase in exports 
of manufactures there has been a steady increase in the im- 
ports of raw materials for use in manufacturing. These and 
other significant changes in our trade are analyzed in an 
interesting manner in the “Annual Review of the Foreign 
Commerce of the United States,” a bulletin just issued by the 
Bureau of Foreign and Domestic Commerce. 
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Machine-Too!] Builders Convention 


The twelfth semiannual convention of the National 
Machine Tool Builders’ Association was held in Wor- 
cester, Mass., on Apr. 23 and 24. These were the last 
two of four convention days in the same week; the first 
two were devoted to the Metal Trades Convention. A 
brief report of their doings is given on the immediately 
preceding pages. 

The same cordial and sincere hospitality was extended 
by the Worcester members of the Machine Tool Builders 
to the visiting members, guests as marked the first meet- 
ing. Entertainments were prepared for the visiting 
ladies, a complimentary good-fellowship dinner was the 
social feature of Thursday evening, while Thursday after- 
noon was devoted to visiting some of the shops of the 
city. On Friday luncheon was served in the Assembly 
Hall of the Norton Co.’s Administration Building, fol- 
lowing which the works of that company, of the Norton 
Grinding Co., and the Heald Machine Co. were thrown 
open to visitors. 

The attendance was large, closely following the ex- 
cellent record set by the first two convention days. The 
net membership of the association remains unchanged, as 
there was one election and one withdrawal. The firm 
admitted is Williams & White, of Moline, Ill., and the 
withdrawal the Milwaukee Machine Tool Co., of Mil- 
waukee, Wis. 

The president, W. A. Viall, after words of greeting 
from Mayor Wright and Mr. Ellsworth, secretary of the 
Worcester Chamber of Commerce, in a short address 
commented upon a number of things of importance to 
the association and its members. He pointed out that, 
although the convention was neither the time nor place 
to discuss the wisdom of impending business regulative 
legislation, he was in order in asking the members to 
watch carefully all such legislation, to see wherein it af- 
fected their business and to interest themselves in its 
progress. Quoting from this address: 

There is an opportunity in the hands of each of us to help 
mold legislation, that is, by our personal contact with mem- 
bers of Congress. Those of us who have occasion to meet 
members of Congress from time to time can indicate our 
wishes and can also give light upon many of the facts con- 
cerning the commercial sides of an industry like ours, that 
will give them food for thought. 

Reference was made to the work of our government in 
obtaining information in regard to conditions abroad as 
affecting the possibilities of foreign trade. This has been 
done through special agents of the Department of Com- 
merce. But not as much has been done by our govern- 
ment as by others to foster export business and “it is go- 
ing to be a question of great import to this country as to 
what our government shall do in the premises.” 

The importance of considering foreign trade in coun- 
tries other than those of Europe was especially empha- 
sized. “When we talk export trade we are somewhat in- 
clined to think of goods going to Europe, when not only 
are we to consider European markets but also others, 
the so called neutral markets, as they are being more and 
more opened to us.” 

Mr. Viall commented upon the unsatisfactory export 
and import figures for machine tools, pointing out that 
a much better division could be made than the one now 
given under “metal-working machinery.” 


In closing he pointed out the importance of molding 
public opinion, saying that this opportunity is not only 
before the association but also before each individual 
member. “. . . . . it rests with each of us to do our 
part in keeping before public men and public bodies the 
fact that in attempting to carry on the export trade as a 
nation we must have occasional governmental help added 
to all that we can do as individuals.” 

General Manager Charles E. Hildreth presented an 
oral report in his characteristic pleasing vein, outlining 
the activities of his office and some of the work in prog- 


ress. 


STANDARDIZATION REPORTS AND ADDRESS 


The first formal report related to the standardization 
of grade markings of grinding wheels. This was the re- 
sult of the work of the committee since the last annual 
convention. It is part of a comprehensive plan to stand- 
ardize a number of features. Two other lines of investi- 
gation are forms and shapes and safety of grinding 
wheels. These subjects are of such importance that the 
reports will be given in full in later issues of the AMERI- 
CAN MACHINIST. 

The standardization address was presented by Charles 
Fair, of the General Electric Co., on “What Features of 
Electric Motors Can Be Standardized for Machine Tools.” 
These the author divided into two classes, the one elec- 
trical, the other mechanical. This subject is again of 
such importance that it is presented in full on the fol- 
lowing pages. Mr. Fair’s purpose was to lay the founda- 
tion for committee work and his suggestion was to bring 
about joint action by three committees from the machine- 
tool builders, the American Society of Mechanical En- 
gineers and the Association of Motor Manufacturers. 

The final address of the session was by J. C. Spence, 
superintendent of the Norton Grinding Co. His topic 
was a plea for intelligent, considerate training and guid- 
ance of workingmen. He gave many incidents from his 
own work, showing the success of methods based on this 
idea. 

This paper will be printed in a following issue. 


FRIDAY SESSION 


The business session of Friday was held in the after- 
noon, and included committee reports and one address. 
A resolution of protest against the anti-trust bills was 
passed, with particular mention of bill H. R. 15,657. 
This action was the same as the one taken earlier in the 
week by the Metal Trades Association. 

The address on the subject “Safety as Applied to the 
Use of Grinding Wheels,” was given by R. G. Williams. 
It explained the common causes of grinding-wheel fai)- 
ures, showed many types of hoods and wheel guards and 
gave the records of numerous tests to destruction of 
wheels, broken under a variety of conditions. 

A portion of this material has already been published 
in the AMERICAN Macuinist, Vol. 39, page 1027. Mr. 
Williams also gave the report on Standardization of Safe- 
guards for Grinding Wheels, which will be printed in a 


following issue. 
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SoctaAL FEATURES 


The social features of this convention already noted 
were so far in advance of those usually enjoyed at ma- 
chine-tool builders’ conventions, that injustice would be 
done in any report that did not mention them in some de- 
tail. The good-fellowship dinner was the event upon 
which most effort was spent in preparation and the evi- 
dent enjoyment of all the guests proved its complete suc- 
Practically all of the talent was from the em- 
ployees of the Norton companies, “Norton Spirit.” Dur- 
ing the banquet familiar songs in English, unfamiliar but 
pleasing songs in Swedish by a male choir, and a few 
dances prepared all for the minstrel show, “High-Speed 
Steals,” that followed. Hearty applause and sincere ap- 
preciation greeted the topical songs and intimate jokes 
aimed at prominent members of the association. 

But this was not thought sufficient entertainment for 
the guests, for on Friday noon the Norton companies 
provided a satisfying luncheon in the Assembly Hall of 
their plant, told of the making of grinding wheels and 
then threw both of their plants open for inspection. An 
opportunity was also given to go through the shops of 
the Heald Machine Co. 

All in all, this is the greatest convention in the his- 
tory of the Machine-Tool Builders’ Association. Pleas- 
ant memories of Worcester will long be held by every- 
one who attended. 


cess. 


* 
What Features of Electric 
Motors Can Be Stand- 


ardized for Machine 
Tools* 


By Cartes Farrt 

For years much progress has been made in the stand- 
ardizing of certain machine parts, with results advantage- 
ous both to the machine manufacturer and to the ma- 
chine user. For a long time it has been recognized as 
desirable at least on the part of a number of the ma- 
chine-tool builders that something be done toward stand- 
ardizing certain motor dimensions, speeds, and the like, 
for machine-tool drive. For the past five or six years at- 
tempts have been made to standardize certain dimensions 
and speeds for machine-tool motors, but these attempts 
have failed It would be of little 
use to analyze these past failures. Unquestionally there 
should be first of all a better understanding on the part 
of the machine manufacturer and the motor manufac- 
turer, of each other’s difficulties; and much work is es- 
sential before material progress along the line of stand- 
ardization can be accomplished. With this in mind, I 
have prepared an outline which I think fairly presents 
the situation from the viewpoint of both sides, and which 


for various reasons. 


must be considered if results ate to be obtained. 

[It could not be expected that the electrical manufac- 
turer would change existing standards of motor dimen- 
sions or speeds; nor do I believe it would be desirable, 
but I see no reason why if the machine manufacturer in 
conjunction with the motor manufacturer will give the 
subject the consideration it warrants, and do his part 
toward bringing about a better understanding of what is 


*Paper read before National Machine Tool Puiljers As- 
sociation. ; 
tEngineer, power and mining department, General Elec- 


Co. 


tric 
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really desirable in the way of speeds and dimensions, 
why the motor manufacturer in turn cannot incorporate, 
at least in part, some of the dimensions and the speeds 
when bringing out new lines of motors. Obviously, it 
would be just as impossible for the various motor manu- 
facturers to design their motors to a single set of dimen- 
sions as it would be for the machine manufacturers to 
design their machines to a single set of dimensions. Not- 
withstanding this, however, much can be done to improve 
the situation. The American Society of Mechanical En- 
gineers through their secretary, Mr. Rice, has offered to 
codperate and is willing to do everything within its power 
to help in this question of standardization, but before 
going further it might be well to look at the outline above 
referred to so that we may have a better understanding 
of the subject as a whole. 


OUTLINE 


For the sake of convenience I have divided the outline 
into five parts; namely, speeds, shafts, frame, method of 
drive and general. 

Speeps: Under the heading of speeds you will note 
from the outline that there is an almost endless number 
of combinations available, but from this great variety 
certain speeds should become the logical ones for the 
majority of drives. The direct-current, constant-speed 
shunt-motor speed, for instance, might be that of the al- 
terp..img-current 50-cycle motor. Alternating-current 
and direct-current motor speed should be given in terms 
of full load or possibly in terms of both no load and full 
load. It is understood that the cycles fix the alternating- 
current motor speeds, except as modified by slip, and so 
on. Adjustable-speed motors would naturally be higher 
in speed on the highest speed than a constant-speed 
motor, on the theory that the adjustable-speed motor 
would only run a percentage of the time on high speed. 
Adjustable-speed motors are more generally geared and 
their speeds should be governed by a proper gear speed. 

Suarts: There should be little difficulty in arriving 
at a proper shaft diameter and key for a given horsepower 
and speed motor. The length of shaft might offer some 
difficulty. ; 

FraME: A uniformity of dimension under this head- 
ing is obviously impossible, but much can be done to re- 
duce the large variety of dimensions to perhaps two or 
three sizes per frame. There is, of course, no reason why 
there should not be a uniform drilling of feet per frame. 

Drive: It is not only important but absolutely neces- 
sary to consider seriously the items under this head in 
order to arrive at some basis upon which properly to de- 
termine the best speeds, shaft dimensions, and the like, to 
standardize. 

GENERAL: Uniformity in making motor terminals, 
wiring diagrams, protecting live parts, and the like, is 
of advantage to all concerned. 

The machine user will derive considerable advantage 
from the standardization of motor parts as well as the 
machine manufacturer. 

The importance of the motor-driven machine tool with 
relation to production has become such that the method 
of applying the motor to the tool in my opinion warrants 
far more attention than has been given to it in the past 
by some of the tool manufacturers; and I trust that 
before another year elapses the motor manufacturer 
and the machine manufacturer will each have a better 
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understanding of the difficulties of the other and that 
much will have been accomplished toward the establish- 
ing of suitable standards. 
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with the Chicago and 
has assumed charge 
same company 


L. W. Longan, formerly connected 
Indianapolis Works of the Link-Belt Co., 
of the newly opened Detroit office of the 

Ex-Rear Admiral Francis T. Bowles, for many years 
president of the Fore River Shipbuilding Co., Quincy, Mass., 
announced his retirement from active business on Apr. 17 

Frederick B. Cook, for many years vice-president of the 
Safety Scaffolding Co., has resigned to accept the _ vice- 
presidency and general management of the American Mail- 
ing Device Corp., New York, N. Y. 

A. C. Baldwin, formerly general manager of the Alberger 
Pump & Condenser Co., Newburgh, N. Y., and previously 
general superintendent of the Driggs-Seabury Ordnance Co., 
Sharon, Penn., has become manager of works of the Best 
Manufacturing Co., Pittsburgh, Penn. 


of tin from tinplate waste has become quite 
There are three general methods of 
chemical and electrolytic. The 
last. The electrolyte 


The recovery 
an important industry. 
separating the tin; mechanical, 
most important of these methods is the 
employed is usually hot caustic soda, loosened chips of tin- 
plate packed in wire baskets act as anodes, while the iron 
bath walls or iron plates suspended therein act as cathodes. 
The average tension is said to be 1.5 volts. When separated 
the tin is spongiform. Other methods of electrolytic de- 
tinning are in use in Germany, among them an alkaline 
method which is said to offer great advantages over the acid 
methods formerly used and a chloride method applied by Lam- 
bottle, of Brussels; this is the most extensively used. The 
principal requirements for the successful application of it 
are absolute exclusion of moisture during the process of 
detinning, the avoidance of an unduly high temperature, and 
proper washing of the detinned waste. 
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Current Prices of Shop Ma- 
terials and Supplies 
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Pig iron prices were as follows at the time and places 


indicated: 
March 28, 


April 25, April 26, 


1914 i914 1913 
No. 2 Southern Foundry, Birmingham $10.75 $11.00. | $13.00 
No. 2X Northern Foundry, New York. 14 75 14.75 17.25 
No. 2 Northern Foundry, Chie: ago 14.25 14.25 17.25 
Bessemer, Pittsburgh... . . . 14.90 15.15 18.15 
Basic, Pittsburgh........ 13.90 13.90 17.00 


WAREHOUSE, NEW YORK 
per lb. higher, 


Jt \BBE RS’ 


range from % to lec. 
amounts purchased. 


STEEL SHEETS FROM 
Prices to consumers 
according to locality and 


Cents per pound———— — 
No. 28 Black... 2.70 2.70 3.10 
No. 26 Black. . 2.60 2.60 3.00 
Nos. 22 and 24 Black.. 2.55 2.55 2 95 
Nos. 18 and 20 Black.. 2.50 2.50 2.90 
No. 16 Black... 2.45 2.45 2.85 
No. 14 Black.. 2.35 | 2.35 2.75 
No. 12 Black... . 2.30 2.30 2.70 
No. 28 Galvanized 3.70 3.70 4.20 
No. 26 Galvanized 340 | 3.40 3.00 
No. 24 Galvanized. . 3.25 | 3.25 3.75 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
—————Cents per pound 





Steel angles base. . 1.90 1.90 2.25 
Steel T’s base....... 2.05 2.05 2.30 
Machinery steel (besseme r). 1.85 1.85 2.05 


MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 





——_—_———Cents per pound—__—_. 
Copper, herent tic (small lots). "14.50 14.624 15.12 
Tin.. acets ae 39.00 47.25 
Re tees aie ely — 3.80 3.90 4.35 
DOE. os iscsinnas eek ieee 5. 20 5.35 6.20 
Copper sheets, base........ isuntn 19.75 19.75 24.00 
Copper wire Sogtend lots) .. ee 15.50 15.50 19.00 
Brass rods, base... . a diame 14.00 14.00 18.25 
Brass pipe, base....... Fe ‘ 16.00 19.00 22.00 
Brass sheets. . . i ; 14 5O 14.50 18.25 
Solder } and }.. 5.40 25.40 29.00 
TOOL STEEL—The following are consumers’ prices, base 
Standard (merchant quality), 7c. per lb.; Extra (die quality), 
12c. per Ib.; Special (fine die quality), 16c. per Ib. ; 


DRILL ROD sells to consumers at the following discounts 
Third grade, 65%; second grade, 40% off and first grade, 
25% off. 

At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 
——Price in Cents per Pound 

: First Second Third 
Size, In Grade Grade Grade 
49/64 to 1}-in 37.50 30.00 17.50 
33/64 to in. : 41.25 33.00 19.25 
7/16 te }-in.... 45.00 36.00 21 00 
0.178 to 0.4218. 56.25 45.00 26.25 
0.125 to 0.175.. 62.25 49.80 29 05 
0.101 to 0.120 67.50 54.00 31 SO 

COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats, sells at 45% off the price lists which gives the fol- 


fs @%-in., 5.5¢ * @ii-in., 4.67%c.: 
3.30c. Squares, 4% @ij-in., 6.6c.; 
xagons, % @jj-in., 5.5¢c.; %@%-in., 4.4¢ 


lowing net poe ni Rounds, 
% @%-in., 3.85c. @ #}-in., 
1, @ if -in. 5. 5c. * es 


ZINC SHEETS, in quantities less than cask lew 
York, cost 8.25c. per Ib. i Se 
STANDARD PIPE is lower than last week The ring 
discounts are allowed from store, New York Te 
Black Galvanized 
} to 2-in ; 79% 70% 
2} to 6-in. te TRC; 69 
7 to 12-in. : 75% 64 
At these discounts the net pri es in cents per foot are: 
Black Galvanized Black Galvanized 
j-in 2 41 3.45 2}-in , 12.87 18.04 
l-in 3 a4 5.10 3-in ; 16.83 23.71 
1}-in 4.83 6.90 ee 23.98 33 0 
1f-in 5.87 $25 5in....... 32.56 45.88 
2-in. 7.77 11 10 6-in . 42.24 50.52 
MACHINE BOLTS are sold to const 
¥ < P i : Sumers at 600% 
list price, though in the case of large orders or init one 


tom, dealers are willing to give 


be > > 
ey na lg etter terms. At this rate 


prices hold at dollars per 100. 





Length — —Diameter : 
s ’ 

14- -in $2.08 $308 84.20 
ahi 2.24 3.30 re 
Zin. 2.38 3 52 476 
ae » a . 6 
3}-in ? 54 3.74 5 06 
2.69 3.96 5 32 


OLD METALS bring the following prices: Heavy copner, 


12.75c.; light copper, lle.; heavy machine ec 
light brass, 7c.; brass chips, 9c ey aay oe 
COTTON WASTE in bales of from 50 to 600 Ib.. is now 


selling at the following prices per pot 

pect of change before June: etee No. ne, Niet little 35... 
XXX No. 1 machd. white, 7.75c.: XX machd. white Soe. x 
machd. white, 6.0c.; No. 1 colored, 4.50c.: No. 2 colored, 2.75 . 
No. 3 colored, 3.50c.;: white wiping rags, 6.50 — 





2S RAT Ne 
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METAL WORKING 


Newman & Krivitsky, Commonwealth Ave. and Walbridge 
St., Boston, Mass., will build a garage. 

William 8B. Bull, Lenox, Mass., will build a two-story 
garage, 40x60 ft. 

The Phillips Insulated Wire Works, Pawtucket, R. L, plan 
to build an addition to their plant. 

Alfred Porier, Providence, R. IL, will build a concrete 
block garage, 52x90 ft. on Broad St. 

The Capewell Horse Nail Co., Charter Oak Ave., Hartford, 
Conn., will build a one-story addition to its shop, 115x290 ft. 


MIDDLE ATLANTIC STATES 


The Buffalo Scale Co., Buffalo, N. Y., will build a_ma- 
chine shop, 200x300 ft., and a foundry, 100x150 ft. R. J. 
ee & Son, Builders’ Exchange Bldg., Buffalo, N. Y., are 
the archs. 


The Gurney Ball Bearing Co., Scott St., Jamestown, N. Y., 
will add another story to its factory. 


The Department of Education, 59th St. & Park Ave., New 
York (Borough of Manhattan), N. Y., will receive bids until 
May * for equipping a workshop in Public School 16, 216 
West a * St. and Public School 73, 209 East 46th St., New 
York, N. : 

Shalito Bros., 262 South St., New York (Borough of Man- 
hattan), N. Y., have secured a factory which they will equip 
for the manufacture of tin cans. 


The Erdle Perforating Co., 279 Mill St., Rochester, N. Y., 
will build a factory on York St., 60x120 ft., to cost $19,000. 


Luther Walling, Asbury Park, N. J., is building a ma- 


chine shop. 

R. B. Whittaker, Millville, N. J., will build a garage, cost- 
ing $12,000. 

The Aluminum Goods Mfg. Co., Newark, N. J., is reported 
to be building a $100,000 plant on Belmont and Ridgewood 
Aves 

The Webb Wire Works, New Brunswick, N. J., plan to 
enlarge their plant on Liberty St. The cost will be $9000. 


John Eberback, Cynwyd, Penn. will build a two-story, 
stone garage, 32x27 ft. Wesley L. Blithe is arch 


The Dawning Cycle Car Co., Detroit, Mich., has purchased 
the factory building in New Castle, Penn., originally built for 
the Penn Motor Car Co., and will equip it as a cycle car man- 
ufacturing plant. H. O. Carter is gen. mer. 


The Smith-Hardican Co., 231 North Twenty-third St., Phil- 
re Penn., will build a one-story, brick machine shop, 
40x130 ft. 


The Standard Sanitary Mfg. Co., Preble St., Pittsburgh, 
Penn., will build a foundry and machine shop, to cost $12,900. 


SOUTHERN STATES 


The Fulton Co., Knoxville, Tenn., will build a brass foun- 
dry, 66x170 ft.; an iron foundry 56x105 ft. and a core room 
and pattern department, 50x125 


The International Wheel Co., Nashville, Tenn., recently in- 
corporated, contemplates the erection of a plant for the man- 
ufacture of automobile wheels. Alexander Haas is pres. 


M. F. Cheek, Taylorsville, Ky., plans to erect a garage and 
repair shop. He will also enlarge his electric department. 


MIDDLE WEST 


The Fire Department, Akron, Ohio, will establish a _ re- 
pair shop 

The Berger Mfg. Co., Canton, Ohio, manufacturer of steel 
roofing, curbings and metal filing devices, plans several 
additions to its plant, including an enameling department. 
The total cost will be $300,000 

The Tinnerman Steel Range Co., 3926 Lorain Ave., Cleve- 
land, Ohio, plans to build a three-story shop. 


The Sterling Brass Co., 1366 East 47th St., Cleveland, Ohio, 
whose foundry was damaged by fire Mar. 13, to the extent of 
$10,000 will rebuild. Noted Apr. 2. 

The Star Foundry Co., Second & Main Sts., Covington, Ohio, 
will build an addition to its molding department, to cost 
2000. 

It is reported that the city of Dayton, Ohio, will establish 
a municipal machine shop for the repair of its motor cars. 

On Agr. 17, fire destroyed the plant of the Mitchell Wheel 
Co., Dayton, Ohio. Loss, $15,000. 


New and Enlarged Shops 








The Girard Machine & Repair Co., Girard, Ohio, recently 
organized by Frederick Wilson and David L. Evans, will build 
a machine shop. 

The Kelly Springfield Motor Truck Co., Springfield, Ohio, 
will build an addition to its shop, 60x90 ft. 

The Lagonda Mfg. Co., Springfield, Ohio, boiler maker, is 
building an all-steel addition to its plant, 65x125 ft. 

The Bernardin Mfg. Co., Evansville, Ind., manufacturer of 
nickel plate, will build an addition to its plant. 

The Traverse City Iron Works, Traverse City, Mich., will 
er a department for the manufacture of patent grates 
anc owers. 


J. W. Walls, Pueblo, Colo., pres. of the Walls Frogless 
Switch Co., plans to establish a plant in East St. Louis, IIL, 
for the manufacture of frogless switches. 


The Stanley Works of Illinois, 73 East Lake St., Chicago, 
Ill, manufacturers of builders’ hardware, will build a six- 
rome | —" S. Scott Joy, 3400 South Racine Ave., Chicago, IIL, 
s e arch. 


The Crane Co., 3900 South Kedzie Ave., Chicago, Ill, man- 
ufacturer of pipe fittings and brass goods, will, it is reported, 
build a plant costing $400,000. 


The Standard Motor Car Co., 3739 West North Ave., Chi- 
cago, IlL, will build a garage 50x140 ft., to cost, $14,000. 


On Apr. 12, fire damaged the plant of the American Badge 
Co., 141 West Austin Ave., Chicago, Il. 


On Apr. 3, fire damaged the shop of the C. H. Milles 
Foundry Co., 2443 West 21st St., Chicago, Ill. Loss, $15,000. 


Fire recently destroyed the plant of the Illinois Automo- 
bile Co., Galesburg. Ill. Loss, $25,000. 


The Overholt Co., Galesburg, Ill., manufacturer of automo- 
biles and automobile horns, whose plant was damaged by 
fire on Apr. 8 to the extent of $30,000, advises us that it 
has already begun rebuilding. 


The C. A. Lawton Co., De Pere, Wis., manufacturer of 
woodworking machinery, is enlarging its equipment. 


The Vaughn Mfg. Co., Jefferson, Wis., will build an addi- 
tion to its plant for the manufacture of steel wheelbarrows. 


M. S. Matteson, Unity, Wis., will establish an automobile 
repair shop, and is in the market for equipment. 


The West Bend Aluminum Co., West Bend, Wis., is build- 
ing a shop, 60x240 ft. 


WEST OF THE MISSISSIPPI 


Peterson Bros., Alexandria, Minn., have awarded a con- 
tract for a reinforced concrete garage at Sixth Ave. and H. 
St. 

Carl Ahrendt, Hardwick, Minn., is building a garage. 


Albert Whitfield and Lee Gegodrich, Ismay, Mont., have 
purchased a site, and will build a two-story garage. 


On Apr. 17, fire destroyed the garage of the Fifth Ave. 
Auto & Machine Co., at 539 Broadway, Denver, Colo., at a 
loss of $40,000. 


WESTERN STATES 


F. R. Kekoe, Entiat, Wash., has purchased a site and will 
construct a garage and machine shop. 


Robert J. O’Neil, Portland, Ore., is building a two-story 
garage, 100x100 ft. at East Second St. and Broadway. 


The “Hin Street Lot Co., Los Angeles, Calif., will construct 
a garage and machine shop, 59x165 ft. on Hill st. J. C. 
Austin & W. C. Pennell, Wright & Callender Bldg., Los 
Angeles, are preparing plans. 


George L. Wood, Los Angeles, Calif., will erect a machine 
shop on Los Angeles St., to cost $6200. 


Walter Arnstein, Oakland, Calif., will build a one-story 
concrete garage at Broadway and Webster Sts., to cost $20,- 
000. Walter D. Reed, Bank of Savings Bldg., is arch 


The Pomona Mfg. Co., Pomona, Calif., has increased its 
capital from $75,000 to $250, 000 for the purpose of enlarging 
its plant. The company manufactures irrigation pumps, 
valves and gates. Daniel Sheldon is a director. 


The Atchison, Topeka & Santa Fé Ry. will construct a 
wood working shop, and car shed 300x1200 ft. Also a ma- 
chine and erecting shop at Richmond, Calif. 


A. A. Gamble, Riverside, Calif., has purchased a site at 
Almond and West Seventh Sts. and will build a garage and 
machine shop to cost $12,000. 

Frederick Frock, 1214 I St., Sacramento, Calif., has award- 
ed a contract for building a one-story garage at 2930 L St. 

The Yolo Water & Power Co., Woodland, Calif. has had 
plans prepared for building a garage at Second and Court 
Ste. R. H. Beamer is Mer. 
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Rotary Pump and Hydraulic Varia- 
ble-Speed Transmission 


SYNOPSIS—Rotary pumps and hydraulic transmis- 
sions have long attracted the attention of the inventor. 
The difficulty of securing a device that is simple, ef- 
ficient, durable and of a reasonable cost, has been a 
stumbling block, no matter how carefully worked out. The 
mechanism shown consists of a set of gears with a cen- 
‘ral member of elliptical form, which engages with six 
small gears meshing in an internal four-lobe gear ring. 
The action is to give a constantly varying space between 
gears ranging from maximum to minimum and from 
minimum to maximum. As the space expands in volume 
liquid is drawn in through the intake ports to be expelled, 
when the volume ts decreased, through the discharge 
ports. 


# 

The possible applications of a pump giving a varying 
discharge of fluid from nothing to the maximum are so 
numerous that the problem of developing a practical, in- 
expensive mechanism of this type has long attracted the 
machine designer. In addition to application for regular 
pumping purposes, as at fires, in mines, for drainage and 
so on, there would seem to be unlimited fields for such a 
device as a power-transmitting medium where either fixed 
or varying speeds are required. Among the uses that 
might be suggested are the driving of automobiles, dis- 
pensing with change gears and differential; operating of 
machine tools at any desired speed without belt or gear 
shift; the driving of tractors, control of gun turrets and 
so On. 

The hydraulic transmission and pump shown ia the ac- 
companying engravings is the result of several vears’ labor 
by Herman Dock, of Westerly, R. I. It is perfectly bal- 
anced and of simple construction. 

The rotary is capable of being used as a pump, and 
as a motor or a combination of both pump and motor, 
or motors, and used as a variable-speed transmission. 

The hydraulic, or oil drive, is shown in Figs. 1 to 7, 
and as is common with all hydraulic drives, consists of a 
pump and a motor, or motors, but here the similarity 
ends, for Mr. Dock has abandoned the usual piston idea 
and designed an entirely new pump and motor, which are 
both simple and puzzling to examine. 

As can be seen from the interior mechanism in Figs. | 
and 3, it is based on the planetary-gear principle, but dif- 
fers decidedly from the common type in that the internal 
gear is not round, but has four lobes and that the central 
gear is elliptical, revolving on its geometric center; this 
and the internal gear are so shaped that the six small 
planet gears are round and mesh with both the interna! 
and the elliptic gear at all points. 


As A Pump 


First considering the action as a pump, with the cen- 
tral or elliptic gear driven by a motor of any kind at a 
constant speed, and the internal gear held stationary, 
the planet gears as piston elements, and the spaces be- 
tween them as cylinders, we find that the spaces, or cyl- 
inders, vary in volume as the central gear is rotated, from 
® maximum to a minimum, and from a minimum to a 
maximum. 


As seen in Fig. 3, the planets 1 and 2 are in a position 
giving the maximum volume between them, and if the cen- 
tral gear is revolved in a clockwise direction, the space 
will gradually contract in volume until the minimum is 
reached, after a movement of the elliptic or central gear 
of 135 deg., the space during that period moving only 45 
deg. A further movement of the elliptic for 135 deg. will 
cause the space to expand to its maximum volume. From 
this it will be seen that as the spaces or cylinders ex- 
pand in volume, the tendency is to form a vacuum, and 
water, or any fluid, will be drawn in through the intake 
ports, to be expelled, when the volume decreases, through 
the discharge ports. 
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AnD VARIABLE-SprEED TRANS- 


MISSION 


Fig. 1. Rorary Pump 


Also it will be noticed that the same work is being done 
in opposite cylinders, and as the suction and discharge 
ports are placed at both ends, a hydrostatic as well as a 
mechanical balance is obtained and the mechanical effi- 
ciency is constant no matter at what pressure the pump 
is operated. 

The pump, although having only six cylinder spaces, 
acts as an eight-cylinder, and discharges and sucks at a 
practically constant velocity, and can deliver its output 
either at a low speed and high pressure, or a high speed 
and low pressure, the product of the average flow of the 
liquid and the pressure obtained being constant at all 
stages. 

Now, considering this device as a motor or fluid-pres- 
sure engine, with pressure ports having openings to all 
expanding cylinders, and exhaust ports having openings 
to all contracting cylinders, then, as will be readily seen, 
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the pressure will make the cylinders expand more until 
the maximum is reached, at the same time exhausting 
the fluid from the cylinders that are contracting; this 
gives a continuous rotary motion to the elliptic or central 
gear, the speed of the motor depending on the amount 
of fluid being forced throngh it. 


VARIABLE-SPEED TRANSMISSION 


The variable-speed transmission consists of a variable 
delivery pump and a motor or motors, the one shown hav- 
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To explain this action a further insight is necessary. 

Fig. 5 shows the position of the two pumps at the 
neutral position, shown by the full and dotted lines, the 
pump shown by the full lines we will call pump A, and 
the one dotted, pump B. The cylinder A 1 of pump A 
is at its expanded or maximum volume, and the cylinder 
B1 of pump B is contracted, or at its minimum volume. 
Now if these two cylinders were connected together by 
ports at all times throughout the revolution, one would 
suck the oil that the other discharges, or vice versa, and 





Fig. 2. 





LONGITUDINAL SECTION THROUGH PUMP AND VARIABLE-SPEED TRANSMISSION 
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Fig. 3. 


ing one pump and one motor, the actuating fluid used be- 
ing a good quality of machine oil. 

The pump itself is divided into two smaller units, each 
a complete pump in itself; at the no-delivery, or neutral 
position, one pump works against the other, and at the 
full delivery position works with the other; this gives a 
varying discharge, from nothing to the full amount. 


ARRANGEMENT OF GEARING 


no oil would be delivered, or sucked from the motor, and 
the motor would not revolve. 

Now supposing the positions of the two pumps were 
changed so that the work in the cylinders coincided, so 
that they both sucked and delivered together, as shown 
by Fig. 6, then the whole amount of oil would be delivered 
to, or sucked from, the motor, and the motor would run 
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at its greatest speed. If the pumps are changed to dif- 
ferent relations one to the other, between the positions 
shown in Figs. 5 and 6, a varying volume of oil will be 
delivered to the motor, giving varying speeds to the motor. 

These varying positions necessitate moving the internal 
and the elliptic gears of both pumps, and as the internal 
gears have to move in opposite directions to each other, 
and each elliptic in opposite directions to its own in- 
ternal, it forms a perfectly balanced mechanism, that 
can be easily operated by hand. 

The motor in this transmission has gears of the same 
contour as the pump, the length of the gears being the 
same as the total length of the two pumps combined ; this 





Fig. 5. Fig. 6. 
DiaAGRAMS OF Pump ACTION 

















SECTION A-A 


Fie. 7%. CONSTRUCTION OF 


gives a maximum gear ratio, between pump and motor, of 
one to one. This gear ratio can be altered to suit re- 
quirements by making the motor of more or less volume, 
by increasing or decreasing the length of the gears. 

With the control mechanism of the pump at neutral, 
and the pump being driven at a constant speed, no oil 
is forced to the motor, and the motor shaft is stationary. 
Moving this control gradually forward allows an ever- 
increasing volume of oil to go to the motor and the speed 
increases in direct proportion. Bringing the control back 
to the neutral gradually decreases the flow of the oil to 
the motor, until the motor is still. Moving the control 
still further reverses the flow of the oil to the motor 
and any speed is obtained in the reverse direction. 

This gives any desired speed between driver and driven 
and allow a constant-speed power unit, of any kind what- 
ever, which is bound to be more economical than one 
that has to be varied. It also prevents throwing the maxi- 
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mum power on too suddenly as the time element must be 
allowed for in moving the control from neutral into any 
other position, thus obviating any chance of breakages. 

This is one of the most ingeniously worked-out prob- 
lems we have seen; the rolling action of the teeth, which 
are of special form, the excellently balanced mechanisms, 
the absence of sliding frictions, and al] working parts hav- 
ing oil under pressure on all sides, all tend to reduce fric- 
tion to its lowest terms. 
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SECTION B-B 


SinGie-Rotor Fire Pomp 


The cutting of the gears was a problem which will be 
discussed in an early issue. 

The rotary pump, as constructed for a fire pump, is 
shown in Fig. 7. Its compactness is well brought 
out in these views. Its ability to stand up under heavy 
pressures and high speed has been demonstrated by 
actual tests, the pump in operation being shown in Fig. 8. 

In an endurance test just completed, the pump made a 
run of 100 hours, working at full capacity without cessa- 
tion and was in as good condition at the finish as when 
started, in spite of the fact that the test was made pump- 
ing salt water containing more or less dirt. During this 
test the average speed was about 800 r.p.m. and the pres- 
sure average 120 |b. 

It is of interest to note that this pump, measuring 
914 in. diameter by 2% in. long, made in this hun- 
dred hours’ run 4,800,000 revolutions and threw about 
1,100,000 gallons of water at high pressure. 
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Some Features of British Motor- 
Car Construction 


By Frep H. CoLvin 


Before attempting to compare the building of automo- 
biles in Great Britain and America, it is essential that 
we understand some of the different conditions which 
prevail, and which affect both the design and the manu- 
facturing methods. Possibly the first thing to consider 
is the British method of taxing motor cars, as this has 
a marked bearing on the design. This tax is based en- 
tirely on the cylinder bore, regardless of the stroke or 
power developed, and this tax is very high from the 
American point of view. 

Taking the Ford motor as a comparison, and we have a 
yearly tax of 6 guineas or a little over $30 as against 
from $5 to $7.50, according to the state we live in. The 
British tax has at least the advantage of uniformity over 
the whole country. 

This tax naturally leads to the designing of motors, 
which can secure the desired power with the smallest bore 
consistent with good operation. So cylinder strokes were 
increased and very high-speed motors became the rule. 
Measured in millimeters, which measurement is used for 
cylinders and tires, the cylinder diameters average from 
60 to 90 mm., or approximately 2.4 to 3.6 in., and seem 
The strokes, however, are generally 


very small to us. 
speeds much 


longer in proportion than ours and the 


higher. 
ENGINE SPEEDS 


This is almost universal, regardless of the price of the 
car, engine speeds running up to 2700 r.p.m. on a well 
known make at top speeds, while in some of the light 
cars which are much more prevalent than with us, this 
reaches 4200 r.p.m. The steadiness and lack of vibration 
is noteworthy in most cases, showing the care taken in 
securing a running balance. Norton balancing machines 
for crankshafts and the Defiance machine for flywheels, 
seem to be prime favorites. 

Pistons are made thin and light, the castings being re- 
markably clean and fine in most instances. The upper 
end of the rod bears on the pin in most cases so far ob- 
served instead of bearing in the piston as in a number of 
our own cars. 

The practice regarding both the number and location 
of piston rings varies as much as with us and the reasons 
given indicate that neither of us have a very scientific basis 
for our designs. The number of rings run from one on a 
motor-cycle piston to five on some large motors. In the 
latter case three rings are located near the head and the 
others rather widely spaced toward the lower end. The 
three-ring pistons vary as with us, some being all in the 
head and other having one at the lower end. The major- 
ity, however, have all rings at the upper end in order to 
keep the body of the piston as light as possible. 

Some use holes in the lower end, both to lighten the 
piston still further affect lubrication. I sav 
“affect,” because the reasons seem to vary. One maker 
drills the holes to allow surplus oil to drain back inside 


and to 


and avoid carbonizing on the cylinder walls, while the 
next man uses the holes to assist lubrication. 
Forced lubrication is largely used being made more 
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necessary owing to the higher speeds. The higher speed 
also affects the gear reduction between engine and wheels, 
ihis ratio being greater than ours in nearly all cases, rang- 
ing from 4 to nearly 6 to 1 in some cases. 


VARIETIES OF DRIVE AND GEARS 


The worm drive is largely used on cars of all sizes and 
weights, from the light 1000-lb. car to the heavy truck, 
although both bevel gears and heavy chains are used for 
these as well. The question of reduction ratio is not con- 
sidered as a drawback in our case, several makers assuring 
me that they would not hesitate to use them on any reduc- 
tion used in America. 

Clutches vary in design, both the multiple disk and 
cone type being used, but at least two cars use a single 
disk with good results. In one case, the Napier, this is 
steel between two surfaces of a fireproof fabric, while in 
the Rover it is a hard bronze disk working between two 
cast-iron surfaces. 

Motors are lower-powered, as a rule, for a given weight 
of car, than in American cars, the excellent road surfaces 
and the easier grades in most cases making the power 
ample for the work. 

All these features affect the production methods, which 
will be shown later to some extent, the main factor, how- 
ever, in most cases, as compared with the largest plants in 
America, is the quantity of cars produced per year. Few, 
if any, factories in Great Britain, according to the best 
information I could gather, produce over 40 to 50 cars 
per week. This naturally has its effect on the amount of 
special machinery which can be used economically. 

Great care is paid to the inspection of parts, and to 
final adjustments of all kinds, the product deserving 
high recommendation for its appearance and its perform- 
ance on the road, which is the real test. 


#& 


Guard for Faceplates and 
Lathe Chucks 


By James E. Coo.Ley 


In the illustration is shown a convenient design of a 
It consists of a 
riveted to a rod 


guard for faceplates or lathe chucks. 
swing door A, made from sheet metal 
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GuARD FoR FACEPLATES AND LATHE CHUCKS 


B. The rod is bent at right angles and sets in a sheet- 
metal bracket C, which is fastened to the lathe head, as 
shown. This guard prevents all danger from the face- 
plate and lathe dog, when filing and polishing. 
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Making Unprofitable Lines Pay by 
Studying Design, Methods, Men’ 


By Joun H. Van Deventer} 


SYNOPSIS — The unprofitable line should be quickly 
But before doing so study your designs, 
Many lines 


eliminated. 
manufacturing methods, expenses and men. 
do not pay because some of these points have not had 
proper attention. Others seemingly unprofitable are not 
really so and still others that are unprofitable may not be 
so of necessity. 

* 

Your selling price is fixed by what it costs your com- 
petitor to manufacture the same article. That is one of 
the reasons why we are occasionally able to pick up a 
bargain in used machinery at the sheriff’s sale. 

An Irishman who owned a factory making articles for 
the hardware trade, was engaged in conversation with 
another on the subject of costs and selling prices. His 
friend commented upon the fact that a certain article was 
heing sold for 75c. a gross while the cost of that quantity 
was 78c. “Sure” replied Pat, “But look at the large vol- 
ume of business it brings me !” 

While we are aware of the fact that the majority of 
manufacturers are not getting the larger share of their 
business on the lines laid down by our friend Pat, there 
are in almost every factory certain lines that are re- 
garded as the cream, or profit makers, and others which 
simply go to build up the volume of business. 

If we were able to make our own selling prices based 
on whatever our costs happened to be, no doubt every 
article would be one of the cream producers, but since 
prices are fixed by competition we must find our remedy 
through other means. When we find that a line is really 
unprofitable, and will not yield to the remedies set forth 
in this article we had better use the surgeon’s knife and 
cut out the unprofitable spot. The idea that it is good 
policy to hang on to a really unprofitable line in order 
to run up the total volume of business is a fallacy. It 
reminds one of the story of the man who insisted that 
his truck drivers should handle at least three tons to 
each load. This was an iron-clad rule with him, no de- 
viations being permitted, nor excuses accepted. In order 
to enforce it, all loads were weighed out. 

The shipping clerk was an intelligent and ambitious 
chap who liked to see everything move at a lively rate, 
but the minimum-load rule handicapped him in a num- 
ber of cases. He studied the problem for some time and 
finally thought out the solution. The next time that he 
had a partial load for a certain freight house in order to 
fill out a carload, he put on the merchandise and after- 
ward added enough pig iron to make up the minimum 
required weight. This pig ballast took many trips back 
and forth in the course of time, and became known to 
the boys as the “tourist.” The owner was satisfied, for 
no load going out weighed less than three tons. 


Drop THE UNPROFITABLE LINES 


A line in which there is not a fair margin of profit, 
and which cannot be made profitable, has no more excuse 








*Shop Superintendence Series. 
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for existence than did the above mentioned “tourist.” 
Like the “offending member” mentioned in scripture, it 
should be cut off and cast from you. Let your competi- 
tor have it. “Let George do it.” This large volume of un- 
profitable business is using up factory space that might 
be devoted to profitable things. It is eating up overhead, 
power, energy and ability. Nobody loves these unprofit- 
able lines, but many think of them as they would of the 
measles, and put up with them because they have them. 
There are plenty of things that we can make that are 
profitable to the maker. The ever increasing demands of 
this big and growing country of ours and our foreign re- 
lations leave no excuse for filling the shop with dead- 
head material. 

Many things which would seem to be unprofitable, 
however, are quite otherwise. An automobile selling for 
less than $500 would but a short time ago have been re- 
garded as a disastrous proposition for the builder, and 
would have been so at that time. A car selling for $2000 
in those days was considered cheap. 

Everything that is normal in nature or industry fol- 
lows the mechanical law of progress. The law of growth 
of a human being and the law of progress in any me- 
chanical art are very similar. A baby grows wonderfully 
fast at first—faster the first week than the second—faster 
the first year than the second—faster the first ten years 
than the second ten—always at a gradually decreasing 
rate of progress. When the child becomes a man, 
the rate of increase is very slow. 

The same is true in the development of the manufact- 
ure of any article of competition. During the first few 
years, improvements in methods and reductions in cost 
are easy to make, but as time goes on and the process as a 
whole becomes more refined, the percentages that can 





he clipped off become less and less. 


Stupy Your MANUFACTURING METHODS BEFORE Say- 
ING A LINE Is NECESSARILY UNPROFITABLE 


In studying your unprofitable lines the first step is 
to locate in your mind the approximate point of progress 
which the state of your manufacturing methods have 
reached. In other words before you think of calling any 
line unprofitable be sure you are using those methods of 
construction representative of the present highest devel- 
opment. Your conditions may be such that you are only 
a little way advanced on the road, and a competitor of 
yours who has reached a more advanced point in meth- 
ods could possibly take your doubtful article and make a 
good thing out of it. 

You are far advanced when your costs approach the 
minimum practical cost. What is this? It is a certain 
percentage over the minimum theoretical cost. Clear, is 
it not? 

We have some wonderful mechanical calculating de- 
vices at the present time; machines that will add, sub- 
tract, multiply and divide as rapidly as you can turn 
e handle, others in which you do not even have to turn 
the handle, that will tabulate the census, sort, classify 
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and distribute time cards, prepare the distribution of pay- 
roll and do many other clever things as soon as the electri- 
cian gets through connecting the wires. Now suppose 
some genius constructed a machine far more wonderful 
than any of these in which, when you placed an article of 
manufacture in the hopper, a series of sensitive mechan- 
isms would operate, and, taking into account the most 
ideal means available, the minimum possible burden of 
overhead expense, the most skillful labor to be had at the 
current time, would finally deliver you a figure rep- 
resenting the amount that the article should cost under 
these conditions. The result could be called the “mini- 
mum theoretical cost.” 

Now suppose that we move a lever on this wonderful 
machine so that it takes into account instead of ideal 
conditions, those that actually exist in your plant as 
far as equipment, expense and the quality of labor are 
concerned. If we now set the machine in motion, we 
shall arrive at a figure larger than the first, which will 
represent the minimum “practical cost.” 

Now moving the lever another notch and operating the 
machine we get a third figure which will be still larger, 
and which will be the “actual cost.” 

Actual cost, minimum practical cost, and minimum 
theoretical cost are three things that will never be known 
definitely as long as wheels turn and human beings labor. 
The best and most accurate cost system in existence will 
give but an approximate result; a sort of refined. esti- 
mate. There are almost as many ways of distributing 
burden or overhead, for example, as there are expert 
cost accountants and from each one you may get a re- 
sult that is different from all the others when applied as 
dollars and cents on the individual article. 

The poor showing of many an unprofitable line is due 
to the method of figuring costs and profits. Therefore 
first of all be sure that your methods cf estimating cost 
are reasonably correct. 

Burden is usually the bugbear in these instances. The 
tinsmith who, operating from an old shack or barn that 
rents for $30 a month, takes contracts for galvanized iron 
piping, can nine times out of ten underbid the large 
factory where this work is an adjunct of other lines. 
Why? Because in the factory, the burden is heavy, due 
to heat, light, power, supervision, interest on a big 
investment, depreciation on expensive equipment, and a 
thousand other things. But the little fellow with a barn 
for a factory is often president, treasurer, salesman, su- 
perintendent, foreman, cost department, and a workman 
all at the same time. 

Segregation is therefore one of the means that it is 
possible to employ to reduce the burden and thereby re- 
duce the cost, thus turning an unprofitable line into a 
good paying one. We must follow the example of the 
little fellow in this respect, who does but one thing, and 
doing it well makes a profit thereby. Study the possi- 
bility of taking the line in question out of the present 
shops, put it in a building or department by itself where 
it will be charged with its own particular burden and 
none other, and you may find that your 150 or 200 per 
cent. burden has not been due to this outcast, but to 
what you have heretofore considered as your gilt-edged 
lines. 

Snop BurpEN SHouLD Be CHarGep ONLY on LaBor 


It goes without saying that the burden should be 
charged only on labor. I remember, however, when, only 
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a few years ago, a large number of the most prominent 
manufacturers were charging it as a percentage of the 
total cost including material. Since then the correct 
principles of factory accounting have obtained such 
prominence in the technical press, that he who figures 
burden on the old basis may be considered past hope. 
But while this fallacy has been substantially cleared 
away, there remains one as misleading to many manu- 
facturers as the other was. This is in the method of fig- 
uring percentage of profit on cost and may best be il- 
lustrated by a concrete example. 

Jones has a contract to furnish Smith with a number 
of machines at a price of $18.90 each. He finds his cost 
of the job to be as follows: 


I a a ee ee ee eS eee rl ee $10.00 
TY + nid sie ey ee 6 ae ellen he wd eum odie thank ate ae alan 3.00 
DL 16 as do cb bs 2 1a Bee e kt Ube ak eee eee ae 4.00 
eee OE, co cteeerk + oh ee ek tle tin nde e000 eareeaaaes 1.00 
en Nc aw a ow a bw ere OR ee ae a bee eS a eee $18.00 
ae ee ee ee ee ee 0.90 


Percentage of profit, 5 per cent. 

Next time that Smith wants to buy these articles, 
Jones says to him, “Sorry old man, but I will have to 
raise the price as I find this to be an unprofitable line 
since it affords me but 5 per cent.” 

Mr. Smith intimates that $18.90 is the limit, after 
which Jones produces his cost figures as proof of his 
contention. 

“See here, Jones,” says Smith, “If I can show you how 
to make a clear profit of 10 per cent. on this article 
would you consider it a good proposition?” “Certainly,” 
replies Jones. “All right, Jones, I will buy all the ma- 
terial used in these machines and ship it to your shop. 
I can buy at the same delivered price that you can, and 
it will simply mean that I will have to pay for that part 
of these machines about 60 days sooner, since that will be 
the time required by you to make delivery after receiv- 
ing the material. At 6 per cent. per annum, this will 
mean 1 per cent. additional to me over the cost of the ma- 
terial.” 

“You will then perform the labor, just as before, add- 
ing your regular labor on burden which contains the 
charges for handling this material in your plant, as wel! 


as machining it. Your cost will-then be as follows: 


I aN as eee le dee Ce a ee ai oa oo, $3.00 
RNS td wa bl nine oe ae Oe Cali C 6d ae nad era 4.00 
Pe, GE. hack once ee os beet n 2h oe eet 48 ee Ak bee 1.00 

re ey ee ree ee en ee $8.00 


“You will add to the above figure, which represents ex- 
actly the same expense as formerly, a profit of 10 per 
cent. which will make the selling price $8.80. You 
will make your 10 per cent., have a profitable line, and 
the machines will cost me as follows: 


OOF EPP I ee Ce eee PETE eee $10.00 
Ne a oe re a ne eae 0.10 
BO ED oc cto kA ONE Fees bn O80 0n5 eh KEK Oe Des 60940 8.80 

NE OD. obs Wok awake wens 65568 sks Reeaede+ pean $18.90 


Jones scratches his head a bit and then remarks with 
a smile, “Well, Smith, that is the easiest way that I ever 
doubled my profit, but I guess you are right. T’ll take 
the order at the old figure and you need not bother 
about furnishing the material !” 

Jones made the common mistake of figuring his mar- 
gin of profit on material as well as labor. If the larger 
part of his. output had consisted of articles made of 
gold or other precious metal, the fallacy of his method 
of figuring would be still more apparent. Material it- 
self does not produce profit without labor, any more than 
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land. Therefore before you discard a line as unprofit- 
able, especially if the material cost bears a large ratio to 
the total cost, apply a little of Smith’s line of reason- 
ing and you may find that it is not so bad after all. 


A ParticutarR Design May Mean Hicu Cost 


The design of an article or part has often much to do 
with its high cost. Sometimes the shape of a piece may 
be modified without interfering with its proposed func- 
tions to accommodate quick and accurate holding or 
chucking, or adaptability to use with the most efficient 
type of jigs. The time to cut costs is before the article is 
built. Design which is accompanied by an exact under- 
standing of the quickest and best methods of finishing, 
keeps down the payroll and pushes up the output. It 
may cost you $5 more to have a good draftsman work up 
a certain part than a cheap one, but remember that if the 
part is to be made in any quantity you will have to pay 
many times for the piece in the shop and only once in the 
drafting room. Therefore investigate the unprofitable 
line from this point of view. Very likely you will find 
that some piece that you are compelled to cast and ma- 
chine, by a slight and immaterial change in form may be 
produced in a finished state on a stamping press. Or pos- 
sibly by an alteration here or there you can move a 
piece from the engine lathe to the automatic, or from 
the miller to a grinding wheel. 

Closely allied to the above method of increasing profit 
is the proper selection of materials. In the manufacture 
of gun and pistol parts, for example, pieces that formerly 
required expensive milling operations are made from 
extruded metal. This may be bought in endless variety 
of cross-section, and by simply sawing off slices of these 
bars, cams, levers and other irregular shapes are produced 
that formerly were provocative of cuss words and small 
profits. Radial ball bearings such as are used commonly 
in the transmissions of automobiles, would be almost too 
expensive for such use were it not that the inner and 
outer races are made from rings sawed from tubes of 
high carbon steel, so smooth and accurately rolled to the 
required dimensions as to require simply grinding after 
they .are heat treated and hardened. The hypodermic 
needle would be beyond the reach of the dope fiend’s 
pocketbook if it were necessary to bore it out of the 
solid; as it is, this tiny cylinder is drawn from tool 
steel with the almost invisible hole in it. Drop forgings 
cut out labor and add to appearance and strength. With- 
out die-castings, the cash register might cost the mer- 
chant more than the probable pilferings of his clerks. 
All of these instances are repetitions of correct judgment 
in the selection of the materials most compatible with 
least costs. 

THE INFLUENCE OF THE MAN 


And now, last but far from least, forgetting for the 
moment the method of figuring cost and profit, or the 
savings to be made from design and material, we come to 
the man who does the work. No matter what refinement 
we may attain in these other matters, in the final analysis 
your profits stand or fall with the man behind the ma- 
chine. If he soldiers, makes lost motions, lags behind 


the proper standard of the minimum practical cost, your 
efforts along the other lines will probably be fruitless. 
Therefore try a little “scientific management,” which is 
orly another name for good horse sense, on your unprofit- 
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able line. There is no better place to give it a trial, for 
if it helps you here what will it do for your profitable 
lines? Make a detailed study of each operation, crys- 
talize the results in the form of instruction sheets cover- 
ing each move to be made, figure out a price on each 
operation that will allow the man who performs it to 
share with you in the gain, and then keep eternally at it 
until the actual performance meets your scheduled ex- 
pectations. You will find that very few unprofitable 
lines will fail to yield to this kind of treatment, and the 
probabilities are that they will be transformed into your 
best paying ones. 


* 


The Arrangement of Drafting 
Work 


By Grorce F. SuMMERS 


To a good many draftsmen a drawing is a drawing, 
that is all. This is a mistake. Some drawings are easy 
to read in the shop and some are hard; some draftsmen 
have mistake after mistake occur in work from their 
tracings and some tracings cause but little trouble in the 
shops. 

Often when a draftsman is taken to task for a mis- 
take in the shop he defends himself by pointing out that 
the correct information ‘was on the drawing and says 
that the machinist did not follow his instructions; as a 
matter of fact, the mistake may have occurred because 
the drawing was not properly arranged, and while the 
information was there all right, it was not in its accus- 
tomed place, or was put in such a way that the one who 
had to work from the drawing was misled. It is 
just as much of a mistake for a draftsman to spoil 
work by using poor judgment as it is to put down the 
wrong figure and the mistake costs the firm just as much. 
It is not much comfort for the owner of the shop to know 
who made the mistake; what he wants is results, and that 
means that few mistakes should be made. 


DIvILIONS OF A Drawina 


A complete mechanical drawing consists of two parts: 

1. The picture of the work, called the assembled view. 
2. The diagram, with the figures, from which the work- 
man makes the parts. This diagram, for want of a better 
name we will call the draft. 

[t often happens, when a workman is making the same 
or similar parts day after day, say locomotive whistles, 
that he knows nearly what is wanted without a drawing, 
from the mere name. It would, therefore, be foolishness 
to give him a picture of a whistle; all he wants is the 
diagram (draft) with the dimensions so that he can see 
how the particular whistle in question differs from other 
whistles, and then he is able to get out his part of the 
work promptly and easily. For this reason in a good 
many drawings assembled views are not shown. 

If, however, a new design comes along with which the 
men are not familiar it will take them a long time to puz- 
zle-out the projections to see what the draftsman intends. 
and many a workman has made his part without having 
the slightest notion of how it was to mate with the next 
part, and in consequence has taken special pains with sur- 
faces that were of no consequence at all and perhaps left 
inaccurate things that it was necessary to have just right. 
All of this is bad business system. The man who makes 
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the work should know, and know, too, without too much 
study, how the parts are assembled. 

For these reasons if the draftsman thinks that the 
drawing will be used by enough people who have not the 
subject at their fingers’ ends, to warrant the expense, he 
should add a picture of the thing assembled, with the 
general dimensions and the names of each part. In addi- 
tion to this each part should be detailed out with com- 
plete dimensions in the usual way. 

When a machinist gets a part to work on, it is a great 
convenience to him to have it separate from other things 
that distract his attention, and then, too, he is never sure 
without studying over the entire sheet but some note or 
cther modification of his piece is not hidden along with 
some other part. For these reasons each piece should be 
on a sheet by itself. 


CHOICE OF VIEWS 


In choosing views and sections, care should be taken 
to take them to best advantage. Let us suppose for in- 
stance, that a draftsman is drawing a circular disk of steel 
20 in. diameter and 1 in. thick, with a 1-in. hole near the 
For some good reason it is desired to show a section 
of the part. If the section comes through the hole, should 
the hole be shown full, or dotted? Some drafting teach- 
ers say that the hole should be in full lines, for that is the 
way the part undoubtedly would look if actually sawed 
into. Other teachers, and apparently equally good teach- 
ers, argue that the section should be dotted, as the hole 
occurs only in a small part of the plate and to indicate 
a break in the cross-hatching would deceive the eye and 
lead the machinist into the belief that the space occurred 
in a reasonable percentage of the distance around. 

We would suggest that the correct answer to the ques- 
tion is, that the draftsman used bad judgment in choosing 
his section and that he should redraw it to make the sec- 
tion come through a part of the plate that shows the way 
sections would look the greater part of the way around. 

I once, because I was lazy, in drawing a steel rod, broke 
the rod in the middle and showed a round section in the 
middle uf the break, intending to represent the section of 
the rod. You may imagine that I was surprised the next 
day to see 28 rods coming on a truck from the forge shop, 
each rod with a neat little round stub sticking out from 
ihe side, which was the best that the blacksmith could get 
out of the drawing! The fault was not with the shop; it 
was with the draftsman. He should have drawn a broken 
line across the rod and marked it AA and at one side 
drawn a section and underneath the section printed “Sec- 
tion AA.” 


edge. 


ANGLES OF DRAWINGS 


One hears frequently such terms as “drawing in the 
> T have no idea what it means to draw “in 
the third angle.” I may have known once, but if I did 
| have forgotten long ago. There is only one correct way 
to draw and that is to draw as an architect draws. __ 
The plan, or top view, is the principal view. This 
should be taken as the workman is accustomed to think 
of the part. Around the plan should be drawn the other 
views, projections; as one walks around the little house 
with the drawings in his hand and looks at the plan the 
elevations should be right side up, naturally, and the 
printing, too. He would be a queer architect who made 


third angle.’ 


MACHINIST 


Vol. 40, No. 19 


the printing on his rear elevation upside down just be- 
cause the drawing happened to come on the same sheet 
as the plan. 

All views and sections should be left off unless they 
have some definite use. For instance, if a steel rod is 
drawn, there is no use in showing an end view, but in- 
stead mark it, say (1"d). The letter (d) standing for 
diameter, tells the workman that the part is round just 
as much as the view and simplifies the drawing. 

In dimensioning diameter, a good many draftsmen 
think it necessary to run the arrow all the way across and 
put the dimension in the middle; this is not at all neces- 
sary. A much better way is to run the arrow to any 
point in the circumference and mark it, say (6’d). In 
« radius or diameter the arrow line may be on either side 
cf the line, but is is important that the figure be placed 
in a patch of white so that it will not get tangled up with 
other figures or lines. Figures should never be cramped 
for the sake of getting them in; carry the line farther to 
get room even if you have to carry it quite a way. 


DIMENSIONING CYLINDRICAL PARTS 


In dimensioning a cylindrical shape, keep the diam- 
eters on the top of the view and the lengths below; the 
machinist will soon learn where to look for the dimensions 
and it will help him wonderfully to be able to find them 
quickly. 

Do not put the dimensions on the wrong views. The 
plan, or top view, should carry all of the dimensions that 
are in that plane. The elevations should carry, as a rule, 
heights only, or figures that cannot go on the plan. The 
elevations are not the places to look for horizontal dimen- 
sions. 

Be careful not to dimension a distance on a surface that 
is not in the plane of the paper; rather draw another 
view or section to carry the dimension. 

Never make a drawing where a note will do; the note 
is a good deal cheaper than the drawing. 

If a professional athlete were training for a race, he 
would leave off every weight and train himself system- 
atically to do everything that he could think of to get 
over the course quickly; it is of much more importance 
that the professional draftsman should think out these 
things, in his business to get out his drawing at a small, 
© minimum, cost, than that an athlete should do so in his 
sport. On the other hand, a draftsman should hatch off 
the word “hurry” from his dictionary. No matter how 
important or pressing the work, he should never hurry. 
By all means get out the work as quickly as possible, but 
do it by steady, even work; one line after another, no 
false motions and no parts to erase and draw over. The 
work that is done carefully, steadily, smoothly and easily 
is the quickest in the end. 


The oxyacetylene method was recently applied in an in- 
teresting manner to some large water pipes. It was desired 
to change the direction of the piping and this necessitated 
taking out some of the lengths of pipe. The usual method 
of either melting or chipping out the lead joints would have 
taken several hours. The oxyacetylene cutting torch was 
brought into action and in a few minutes the joints were 
melted out and the pipe removed. This could have been per- 
formed with a welding torch, the time occupied would have 
been a little longer as the heat is not as intense, but the 
operation would have been done in much less time than melt- 
ing by the ordinary methods. 
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Features and Methods of an Im- 
mense Tractor Plant 


By ErHan VIALL 


SY NOPSIS—A description of the methods of machining 
parts for oil engines is given and also some idea of the 
capacity of two other of the company’s plants. Many of 
the machines in the tractor plant have been made in the 
shop, and are single-purpose machines. Interesting fig- 
ures are given regarding the machining of crankshafts. 
Crankshaft oil grooves are cut in a miller, using a simple 
cam attachment. An unusual boring tool is used on con- 
necting-rods. Large cams are milled with formed cutters. 
Shaft bearings are milled for edge clearance and oil- 
grooved at one pass. The big hydraulic spoke riveter 
makes an unusually solid job. 

To one who essays to describe even a fraction of the 
interesting mechanical features of the great number of 
International Harvester plants, the task is bewildering. 
Situated in various cities, and covering, in the aggregate, 
hundreds of acres, many of the separate plants, such as 
the Deering or the McCormick Works, both in different 





parts of Chicago, are industrial cities in themselves, The 
Deering plant alone covers over 80 acres; has over 7000 
employees, and has an annual capacity of 300,000 ma- 
chines, consisting of binders, reapers, mowers, rakes, drills 
and corn machines. Its twine mills turn out over 90,000,- 
000 Ib. a year. Its malleable-casting output is 35,000,000 
pieces, requiring 23,000 metal. There are 865 
workmen in the malleable foundry alone. As to the Mc- 
Cormick plant, it covers 229 acres, employs 9000 men, 
and has an annual capacity of 100,000,000 Ib. of twine, 
or a strand that would reach 380 times around the world! 
The yearly machine output is 400,000, equal to about 
1350 machines per 10-hour working day, or about one 
During 1912, 17,000 carloads of goods were 


tons of 


every 26 sec. 
shipped from this plant—equal to 130 miles of cars. In 
the bolt and nut department, 152,000,000 nuts are tapped, 
and 100,000,000 bolts threaded per year. The knife-grind- 
ing department uses 1000 grindstones, each 6 ft. diameter 
by 12-in. face, per year. The malleable foundry here 
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Fie. 3. First OPERATION ON CRANK CASES 
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produces 60,000,000 castings and 73,000,000 chain links, 
and the gray-iron foundry, 20,000,000 pieces, weighing 


65,000 tons. 

These figures are not given merely to astonish the 
reader, but to show what a gigantic task confronts one 
who would even walk through a few of the plants, to say 
nothing of attempting to describe what he saw. We will 
ke modest, however, in our description, and begin with 
the Chicago Tractor plant, employing some 1500 men 
in building oil tractors and oil engines exclusively. Sub- 
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MACHINING ENGINE BASsEs 

As can be seen, the engines used in these tractors are 
entirely unlike automobile motors and closely resemble 
the stationary type of gasoline engine. On the larger 
models a small auxiliary gasoline motor is used for 
starting purposes, making starting easy in any weather. 

The base of the engine is a heavy casting like that 
shown in the foreground in Fig. 3. These bases are known 
as crank cases in the shop. The first machining operation 
on these consists of surfacing off the bottoms in a planer. 








BorIna CYLINDER OPENINGS 


Fie. 5. 
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. 





——— a > 





Fie. 7. Boring, Turntnea anp Factna FLYWHEELS 
sequently, if our supply of ink holds out, we will gradu- 
ally lead the reader into broader fields. 

The output of the Tractor plant consists of oil trac- 
tors ranging in size from the single-cylinder, 10-20 and 
15-30-hp. to the 30-60-hp, of the double-opposed type. 
These machines are used for plowing, hauling, stump 
pulling, grading, ditching and tractor work of every de- 
scription. One of the smaller machines is shown in Fig. 
1 and one of the big ones in section in Fig. 2. These 
views will give a good idea of the general construction 
and appearance. 








Fic. 6. Sporrine ror Stup Nuts 









Minune Ciutcn TreetH mn Gear Hoss 


Iie. 8. 


The Gray planer used is fitted with pillow blocks like A. 
and B, on top of which the crank cases are set, resting 
on the flat surfaces of the lower half of the crank bear- 
ing. This will be better understood by referring to the 
shape of this bearing, as shown at C. Clamps along the 
top of the pillow blocks hold the castings down and braces 
like D and EF take the end thrust. By using the flats 
of the crank bearings to locate from, the machined bot- 
toms form a correct basis for further settings as they 
are planed to a certain distance from the tops of the pil- 
low blocks. 
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After the bottoms of the crank cases are finished they 
are set directly onto a planer table and clamped down, 
as shown in Fig. 4. This big Cincinnati machine holds 
14 of the castings in two rows of seven each. Four heads 
are used at once and the tops and sides are finished at this 
setting. 

After the bearings have been bored out in a standard 
horizontal boring mill, the crank cases are placed in a 
shop-built, two-head boring machine, as shown in Fig. 5, 
and the cylinder openings are bored out. The castings are 
located in the machine by large plugs which fit the bores 
of the crank bearings, as shown at A. These plugs are 
operated by handwheels like the tail spindle of a lathe. 
The machine is motor driven, the two heads being inde- 
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coupled to the motor shaft. This gives a slow, powerful 
spindle drive without complicated gearing. 


SpoTTinGe ror Stup Nuts 


The boring and facing of the cylinders is done in hon- 
zontal boring mills and presents nothing not familiar to 
the average mechanic. The spotting of the cylinder 
flanges to provide a smooth seat for the stud nuts is 
done in a special machine shown in Fig. 6. As can be 
seen, these do not lend themselves readily to counterboring 
on account of the swell of the water jacket. Formerly 
the spots were chipped off by laborers with chisels but 
the machine now used does the work of six laborers. 

The cylinder to be spotted is located on the machine 








Fie. 9. Sproran Cranxptn LATHE 








Fie. 12. Grinpine Sinecie-Turow CRANKPINS 























Fie. 10. CrLose View or RovGHIne OPERATION 


pendent. The feeding mechanism is extremely simple as 
this is a single-purpose machine. The spindles are carrie: 
in sleeves having a rack on the lower side, a pinion meshes 
in this rack and on the same shaft with this pinion are 
a worm gear and a capstan wheel, as shown at B and 
C. The worm PD, which meshes with worm gear B, is 
belted to the main spindle by means of pulleys and a belt 
under the guard HF. This worm is held in mesh by a 
latch so that it may be easily dropped down and disen- 
gaged which allows the spindle to be quickly run out or 
in by means of the capstan wheel. A feature of the ma- 
chine is the spindle drive. There is a large worm gear 
under the guard F, which is keyed to the spindle. The 
motor @ is directly connected to this by means of a worm 





Fie. 11. Some or THe Cuirs PRODUCED 


over a turned plug which fits the bore. A pin thrust 
through one of the holes drilled in the flange and down 
into a hole in the shoulder of the locating plug posi- 
tions each hole in turn under the spotting mill A. This 
milling cutter is run by means of the spur gear B, 
through another spur gear and two bevel gears from the 
shaft C. This mechanism is all set on a carriag2, which 
slides in ways in the bed and is fed out or in by the hand. 
wheel D, the shaft of which carries a pinion on its lower 
end, meshing with the rack # on the carriage. 


FLYWHEELS, GEARWHEELS AND CRANKSHAFTS 


Large flywheels are bored, turned and faced on a Be- 
ment mill, as shown in Fig. 7 
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Fig. 13. O1mm-Grooving CRANKSHAFTS 


Gearwheel blanks, in which clutch teeth are cut directly 
in the hub, are milled, as shown in Fig. 8. The wheel 
is clamped to the indexing fixture and the proper spacing 
is obtained by means of a pin and holes drilled in the 
flange of the holding center. 

The crankpins in large, double-throw crankshafts, are 
roughed out in Lodge & Shipley lathes, one of which, 
with a crankshaft in place, is shown in Fig. 9. 

The way these crankpins are roughed out in this lathe 
will be better understood by reference to Fig. 10. Here 
it will be seen the crankshafts are made from flat, ham- 
mered high-carbon openhearth steel, and the crank webs 
and pins are sawed and drilled out. On a large crank- 
shaft, this leaves a square crankpin, approximately 65¢x 
These are roughed down to a round pin 44% in. 
diameter. This is done by feeding a tool 154 in. wide, 
straight in, three cuts being needed to rough out a pin. 
The illustration shows the tool just breaking the corners 
on its first cut. While breaking the corners, the lathe 
is speeded up, and then slowed down somewhat as the tool 
reaches the heavy continuous cut. The amount of reduc- 
tion in this case is approximately 25 lb. of steel in 9 min. 
Some of the chips compared to an 18-in. rule are shown 
in Fig. 11. 

The crankpins are finished by grinding. 
crankshaft 


6% in. 


A d re yp- fe ) rged 


single-throw is shown, being ground in a 


CrLosE View or Cam ARRANGEMENT 


Fia. 14. 


This par- 


29x96-in. Landis crankpin grinder, in Fig. 12. 
ticular job is done in 20 min., floor to floor. 


OIL-GROOVING CRANKSHAFTS 


The oil grooves cut in the crankshafts run parallel 
with the axis for a short distance and then off at a tan- 
gent. These are cut in a miller with a vertical head, 
fitted as shown in Fig. 13. The crankshaft is laid in V- 
blocks and lightly clamped down with the strap clamp A. 
A collar is locked on at B. This collar has a pin in it 
which engages the cam-slide C, so that after the miller- 
table feeds a short distance the pin in the collar strikes 
the incline of the cam slide, and the crankshaft is turned 
so that the drill in the vertical spindle cuts a diagonal 
groove. 

The action will be better understood by reference to 
Fig. 14. Here the pin of the collar A is shown at B. 
This pin slides along on the underside of C until it 
reaches the incline, when it pulls the crankshaft over, 
making a cut similar to the one shown by the dotted 
lines. The whole arrangement is simple and easily re- 
moved from the machine. 

A long, low-built machine used for drilling center holes 
in erankshafts is shown in Fig, 15. The crankshaft to be 
drilled is held in the jaws of two universal vises. The 
drill is carried in a spindle that slides in the pulley sleeve 
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Fig. 15. CrntTErR DrILLING CRANKSHAFTS 


Fig. 16. 


CONNECTING-Rop BorING AND REAMING JIG 
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like the spindle of an ordinary drilling machine. This 
spindle and drill are fed along by means of the hand- 
wheel. 


CoNNECTING-Rop WorK 


The forged-steel connecting-rods are first milled 
straight and parallel on the sides and then placed in a jig 
like that shown in Fig. 16, and the crank and wristpin 
holes finished. In this jig the connecting-rod is located 
by means of a cupped bushing, which screws down onto 
the large end. The small end is butted against a stop at 
the back by means of a thumb-screw in front and also 
clamped down by a thumbscrew from above. The small 
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Fic. 17. Two-SpinpLte SHop-Burtt MACHINE 
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hole is drilled out with a flat-twist drill, and rough- and 
finish-reamed, using the tools shown at the left. Each 
tool has its own slip bushing, the three of which are shown 
on top of the jig. The large hole is bored out with the 
tool shown at the extreme right, then reamed with the 
reamer shown next to it. 

As the steel is exceedingly tough and the rough hole 
not exactly concentric with the outside by which it is 
located, considerable side thrust is developed in the bor- 
ing operation. To ease this side thrust with its conse- 
quent wear and untruth, the roller-guided boring tool 
has been made. It will be seen that in piace of the usual 
solid shank, there are two rows of hardened and ground 


Fie. 18. Jig ror Capscrew Hoes 
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Fie. 19. MAcHINING THE Cap END oF THE Rop 
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steel rollers, which guide the double-bladed tool through 
the bushing. The drilling, boring and reaming are all 
done in the heavy, two-spindle, shop-built machine, shown 
in Fig. 17. 

The large ends are drilled for capscrews in the jig 
shown in Fig. 18. The connecting-rod is placed over the 
two pins A and B, and is locked in by the two screws C 
and D, which are set into the jig diagonally. The drill 
bushings are carried in a hinged top £, which is swung 
down and locked by the pin F thrust in at the hole G. 
The large pin A is gashed to make it easier to get the rod 
on or off. One hole is drilled, then the jig is slid along 
in its base till it comes against the opposite stop-screw, 
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reamed in a LeBlond heavy-duty lathe, as shown in Fig. 
20. The boring bars are piloted, the pilots fitting into a 
bushing in the spindle. The piston to be bored is held by 
two split clamps, locked by capscrews. 

Piston rings are bored, turned eccentric and cut from 
the ordinary cast-iron pot of special analysis, in a Potter 
& Johnston automatic, as shown in Fig .21. This ma- 
chine not only turns the rings eccentric, but nicks them 
at the thinnest part, so that they are easily set for split- 
ting in a subsequent operation. 

Before being split, the sides of the rings are ground 
by placing them over a plug in a Pratt & Whitney 
grinder, as shown in Fig. 22. They are next split and 


———— — 





— 








Fig. 21. 





Fig. 23. Mitiuina LArce Cams 


shown at //, then it is locked by clamps like 7, and the 
other hole drilled. 

The caps are split off and each end of the screw bosses 
faced, as shown in Fig. 19. Only one side of the cap 
is milled and split at a time, then the rod is turned over 
end the other side milled. The clamp A is slotted so that 
the clamping nut needs to be only slightly loosened for 
the removal of the strap, when the rod may be pulled 
off. The boss B on the small end is split at another 
table setting, using this same jig. In this case the rod 
is located on the large pin and the upper pin C, 


PISTONS AND Piston GAGES 


The turning and grooving of the pistens has little of 


interest, but the wristpin’ holes are finish-bored and 
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Fig. 24. 
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Fic. 22. GRINDING Sipes or Rines 








OIL-GROOVING SHAFT BEARINGS 


then compressed on mandrels and finish-ground on the 
outside, 

Large cams are milled to shape with formed mills, as 
shown in Fig. 23. Two cams are milled at a setting, 
a rough one being placed on the inner end of the fixture, 
the setting gage of which is placed low enough to allow 
for the extra metal on the rough side of the cam. After 
one side is milled it is turned over and placed on the 
opposite end of the fixture, where it is finished. In this 
way a cam is finished at each pass of the mill. 

The white-metal bushings for the shaft bearings are 
oil-grooved and clearance-milled on the inner edges, as 
shown in Fig, 24. One of the bushings is shown at the 
left. A bushing is laid in the V-block and the edge 
brought level with the top of A, and the end butted 
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against the stop B, which takes the end thrust. Two 
strap clamps hold it in place. These straps are slotted 
on each end and one end is slotted in far enough to allow 
the opposite end being slipped out from under the head 
of the clamping bolt. This makes it possible to remove 
the straps with but slight loosening of the bolts. The 
cut is made by running the table to a stop, raising it till 
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Oxyacetylene Welding on 
Metallic Furniture 
By Rospert MAwson 
The oxyacetylene torch is quite extensively used in 
manufacturing metallic furniture, one firm which has ap- 
plied this method being the Van Dorn Iron Works Co., 

















Fic. 25. Spoke-Enp Riveting MACHINE 
the cutters are in deep enough, then feeding along to an- 
other stop. The table is then lowered, run back, the 
work removed and another piece put in. 


HEADING WHEEL SPOKES 


A big, powerful hydraulic machine for riveting the 
ends of the spokes on tractor wheels down cnto the outside 
of the rim is shown in Fig. 25. This is made so as to ac- 
commodate the various sizes of wheels. The spokes are 
upset a short distance back from the end, so that the riv- 
eting down of the end gives it a firm hold on the rim. 
The method of holding backs the spoke just behind the 
upset, so that the riveting process has no tendency to 
bend or spring the spoke and completely fills the hole, 
making a much more solid job. This machine, with the 
wheel removed, is shown in Fig. 26, and this gives a lit- 
tle better idea of its construction. 


The 
International 
tractors to the 
ready for the 
nearly nine acres. 
by the first of May, and all will be 


exhibit palace of machinery at the Panama-Pacific 
Exposition has been turned over by the con- 
exposition management and will shortly be 
installation of exhibits. The building 
Three other exhibit palaces will be ready 
completed by July 1. 


covers 
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Fie. 26. MACHINE witH WHEEL REMOVED 


Cleveland, Ohio. Fig. 1 shows four filing-cabinet leg 
braces which have been formed to shape and welded along 
one of the corner seams A. A desk leg is shown at the 
rear of the cabinet legs; this has been made in a similar 
manner, B being the seam which has been welded. 

A filing-cabinet base, which has been made by the weld- 
ing method, is shown in Fig. 2. The various members are 
blanked and formed in a similar manner to those in Fig. 
1. They are then welded along the seams A and assem- 
bled into the part shown in the illustration. 

A Vertical Letrer CABINET 

The halftone, Fig. vertical letter cabinet 
which was also made by this method. In the manufac- 
ture of this part the seams and joints, horizontal, verti- 
cal and miter are all welded. 

Fig. 4 an office chair which has been 
at the various joints A. Each of the 
prising the chair is blanked and formed to the correct 
The various 
this 


3. shows a 


welded 
com- 


shows 
members 


size and then welded along one of the seams. 
parts are then welded to their component parts; 
makes a strong piece of office furniture. 

AN OFFICE SAFE 


An office safe, made by the welding method, is shown in 
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Fie. 1. LeGs ror METALLIC FURNITURE 


Fic. 2. Fining Caprnet Base 
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The steel plates are cut to size and then welded 
The plates which comprise the 
door are welded vertically and horizontally. The safe 
frame is made with miter joints. The runners BP are 
welded to the body of the safe and the hinges are also 


Fig. 5. 


along the various seams. 


welded. 

All the various uniting operations for building this 
safe have been done by the oxyacetylene method. Only 
the outer casing of the safe is shown, the various interior 
fittings are also placed in position by the welding method. 

Fig. 6 shows a steel roll-top desk manufactured by 
the welding method. ‘The various members are formed 
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VERTICAL LETTER 
CABINET 
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and welded along the seams; the legs and top at A, 
the curved sides at B and the drawer framework along 
the miter joint C. The various shell casings are welded 
top and bottom to the desk sides. The desk is made en- 
tirely of steel, the one shown being in course of con- 
struction. 
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Increasing the Cutting Power 
of a Mill 
By A. Tow Ler 


‘The illustration shows a change made on the teeth ot 
a milling cutter by the Narragansett Machine Co., Provi- 
dence, R. L., to increase its cutting power. The problem 
was to mill out a wide recess and the only miller avail- 
able was one which proved too small, and when the cut- 
ter had run across the work for about its diameter, the 
machine belt slipped preventing farther machining op- 
eration. 





INCREASING THE CUTTING POWER OF A MILL 
BY OVERLAPPING CUTTING SURFACES 


The teeth of the cutter were then ground away, as 
shown, each cutting surface slightly overlapping the 
next brought into contact. When this change had been 
made the cutting operation was accomplished successfully, 
no belt slipping being apparent. 

The cutter milled the surface smoothly and, as noted, 
required less power. 
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Fie. 4. An Orrice CHAIR 
WELDED AT THE JOINTS 


Aw OFFice SAFE WELDED 


PROCESS 


STEEL Rott-Tor Desk MANUFAC- 
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Charts for Critical Speed Calcu- 
lations 


By Axe. K. PEDERSEN 


SY NOPSIS—The increasing use of high speeds has em- 
phasized the importance of dynamic balance in machine 
parts, but even careful dynamic balancing does not neces- 
sarily always insure smooth running, for at ‘certain 
speeds, called critical speeds, violent vibration may arise 
in the rotating body leading even to damage to the shaft 
and its bearing. The mathematics of critical speeds are 
not simple, but this article gives a series of charts by 
means of which shafts can easily be designed to meet 
high-speed conditions. These charts cover four cases, a 
shaft with one overhanging end, supported at both ends, 
fixed at one end, and supported at the other, and fixed at 
both ends. 


The importance of careful balancing of high-speed ma- 
chinery is familiar to every designer and mechanic. It 
is, perhaps, not so readily understood that even careful 
dynamic balancing does not insure smooth running of the 
shaft at all speeds. Practical experience, however, has 
shown that at certain speeds violent vibrations of the ro- 
tating body suddenly arise which, transmitted to the bear- 
ings and the frame of the machine, are undesirable and 
even dangerous, eventually causing damage to the shaft 
and the bearings. 

The speed at which these maximum vibrations occur is 
called the critical speed, and to insure the safe running 
of the shaft, the working speed of the machine must be 
other than the critical speed; a percentage of 20 per 
cent. below or above the critical value may be considered 
satisfactory. If the working speed of the machine is 
above the critical speed, it is necessary to have the bal- 
ancing as perfect as possible, or even to make special 
arrangements for preventing springing of the shaft and 
damage to the machine when passing through the critical 
speed. The danger is considerably minimized if the criti- 
cal speed point is passed rapidly over; in fact, it seems 
to be a matter of time, the inertia of the revolving body 
being of importance. Also, up to the critical-speed point 
the vibrations increase in intensity; after this point has 
been passed over, the vibrations decrease for increasing 
speeds. 

If possible, the percentage of safety recommended 
should be the minimum percentage assumed in calculat- 
ing the shaft dimensions to allow for unavoidable inac- 
curacies in the assumption of the various conditions. Nu- 
merous factors tending to cause uncertainty exist; thus, 
it is quite difficult to fix the point of application of the 
load; the conditions at the supports, whether the shaft is 
merely supported or partly fixed, inaccuracy of align- 
ment, obliquity of the rotating parts, the increase in 
shaft-strength due to wheel hubs, all are factors of uncer- 
tainty which must be allowed for by assuming a proper 
factor of safety. 

Actually, if the balancing is done carefully, the shaft 
may be run at a speed very close to the critical value 
without any appreciable trouble being experienced ; under 
working conditions, however, lack of balance is likely to 


develop and troubles would surely follow; therefore, it is 
advisable to allow quite a margin of safety. 


CAUSE FOR CRrITICAL-SPEED CONDITION 


While the importance of the critical speed is quite evi- 
dent, and the definition easily understood, the nature and 
cause of this condition and the statement that any shaft 
has a particular critical speed, no matter how carefully 
the balancing is done, deserves a more thorough explana- 
tion. 

An improper and careless balancing of the rotating 
parts would produce heavy vibrations at much lower 
speeds; maximum vibrations, however, first occur at the 
critical speed, and this is a constant value only dependent 
on the shaft dimensions, and conditions at the support 
and manner of loading, but not on the amount of lack of 
balance. 

As to the cause for the critical-speed condition, it is 
evident that even a careful and excellent static and dy- 
namic balancing of the body is not mathematically per- 
fect, and that, therefore, the center of gravity of the 
rotating body does not coincide with the center of rota- 
tion as fixed by the shaft, or in other words, that an un- 
balanced force, equal to the weight of the body, exists. 

Consequently when running, the center of gravity ro- 
tates in a small circle around the center of rotation ; this 
creates a centrifugal force, which, however small, pro- 
duces an additional deflection of the shaft. The amount 
of this rotative deflection, which increases the radius of 
rotation, could easily be determined if the eccentricity of 
the center of gravity relative to the center of rotation 
were known, 

For increasing speeds, the centrifugal force, its direc- 
tion rotating with the shaft and impressing vibrations on 
the bearings, increases in intensity; the smaller the in- 
tensity, the better the balance; the rotative deflection in- 
creases simultaneously, which is the same as an increase 
in the radius of rotation; hence, finally, a speed may be 
reached at which the rotative deflection becomes, theoreti- 
cally, infinite. This is the critical-speed condition. 

It is evident that the rotative deflection is quite dif- 
ferent from the initial static deflection of the shaft; a 
shaft with no static deflection, as a vertical shaft, is pro- 
ducing a rotative deflection in exactly the same manner, 
and, consequently, critical speed conditions are identical 
for the vertical shaft. For the critical-speed condition, 
the static deflection is of no actual account; where, never- 
theless, the static deflection appears in the critical-speed 
formulas, it is only due to transformation of the factors 
entering into the mathematical expressions, and merely 
indicating that the critical speed is dependent upon the 
stiffness of the shaft. 

While it is not intended to give any thorough dis- 
cussion of the mathematical theory, a calculation wil! be 
given for the most simple case, as it will clearly demon- 
strate not only the fundamentals of the conditions, but 
emphasize results of practical importance: the subject, 
fortunately, can be treated by elementary methods. 
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NOTATION 
Let 3 
P = Centrifugal force ; 
Vv= Load: 
>= Amount of eccentricity of the center of grav- 
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force may be calculated from the well known formula: 
P = 28.42 n¢r W 10-6 (1) 

or 
P = 28.42 n? (y + e) W 10-6 (2) 
At this speed the shaft is in equilibrium, the force being 

















ity ; ; 
os Rotative deflection of the shaft: sufficient to produce the deflection and no more if the 
oe Speed of shaft, revolutions per min. ; speed remains constant. As the centrifugal force is the 
r= y + e, or radius of rotation; cause of the deflection, this may be calculated from the 
] = Lensth between supports ; ordinary deflection formula: 
Fk = Modulus of elasticity in pounds per square PL3 . 
: 7 = = é 
inch ; Y = 48 El (3) 
[ = Moment of inertia ; a 
Static deflection. 48 FE) 
Consider the case of a shaft, loaded at the center by a 5 —— (4) 
single load and supported at both ends. The centrifugal - 
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Introducing this value in (2) and solving for y, we get 





e 
Y= 35,230 [48 ET] ' 
n* WL 
or as the static deflection 
WL 
~ 38 ET (6) 
we may transform (5) into 
é 
ae (7 
35,230 x 1 
n* z 


If the denominator of this fraction is zero, the value of 
the rotative deflection is infinite; the critical speed is, 
therefore, determined by the equation: 
35,230} 
—w oi = ® 
n® Zz 


(3) 





and solving this equation for n, wet get the critical speed 
from 
187.7 
Vz 
As the amount ot eccentricity does not enter into this 
expression, the accuracy of balance is of no account for 
the value of the critical speed. 

If the denominator of the fraction in (7) is larger 


iu= 


(9) 
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than zero, the value of the deflection y is positive; if the 
denominator is smaller than zero y is negative. In other 
words, the rotative deflection increases up to the critical 
speed, is infinite at this point, and decreases over this 
point. 

IMPORTANCE OF CAREFUL BALANCING 


While it is thus evident that a careful balancing can- 
not eliminate the critical-speed condition, for other rea- 
sons an excellent balance is most important. 

Assume for illustration a numerical example: 

Let 

W = 10,000-lb. load on shaft; 
100 in., distance between supports; 
d = 8 in., diameter of shaft; 
EB = 29,000,000, modulus of elasticity ; 
then, the moment of inertia is 


4 


x ds 


_— > 
G4’ 201.1 


and from (6) 

2 O.035T4 tn. 
and the critical speed from (9), weight of shaft not con- 
sidered, 

nm = 992.3 rpm, 
If the amount of lack of balance or eecentricity were 
known, we should be able to determine the rotative de- 
flection for each speed from (7), and also the centrifugal 
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force from (4). To bring out points of interest and of 
great practical importance, we assume in one instance 
e 0.01 in., in another e 0.0001 in., and calculate 
the rotative deflection and the centrifugal force for a 
range of speeds from 100 r.p.m. up to 992.8 r.p.m., the 
critical-speed value. The results are given in the table. 
It may at this place be stated that the static balance in 
all cases does not detect a lack of balance of this, or 
even greater amount; this is due to the distribution of 
the various loads in different planes, a condition which 
may give perfect static balance, but a poor running bal- 
ance, the loads producing so called centrifugal moments. 
The centrifugal moments are proportional to the centrifu- 
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loads in the axis of rotation, and as the amount of the 
eccentricity in all cases is an unknown quantity, it is 
necessary that the balancing be done at the maximum 
speed at which the machine eventually must run; serious 
troubles may be experienced if this is neglected. If the 
balancing apparatus cannot be brought up to this speed, 
the rotor should be balanced assembled in its own bear- 
ings; there is always sufficient clearance in the bearings 
to allow this to be done safely and with good results, 
provided that ordinary precautions be taken. 

The rotor should preferably be balanced on its own 
shaft in the balancing machine; if a balancing shaft much 
shorter than the actual shaft is used, the balancing is 
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Fig, 
gal forces produced, and the magnitude of these is, there- 
fore, a criterion for the conditions under which the run- 
ning balance is done. 

By inspection of the table, it is evident that in case 
of the more poorly balanced body the centrifugal force 
and the resultant vibrations transmitted to the bearings 
are felt over a considerable range of speeds and are of 
great practical consequence. 

As the purpose of the running balance is, as far as 
possible, to eliminate the centrifugal forces and moments 
produced by the lack of balance of each individual load, 
which could not be detected by the static balance, this 
only fixing the center of gravity of the whole system of 


COMBINED CONSTANTS F 


‘OR DETERMINING CRITICAL SPEED 

necessarily not so sensitive; if, for instance, for the ex- 
ample used, the balancing shaft were 30 in.; the impressed 
vibrations or the forces on the bearings would be (30 ~ 
100)* = 0.027 of those given in the table, see also (3). 
and, therefore, not nearly as prominent as they would be 
on the actual shaft. 

The table also shows quite clearly that for the critical- 
speed condition the amount of lack of balance is of no im- 
portance, the same critical speed being reached in both 
cases, 

The points brought out by this discussion should not be 
overlooked, as they are most important factors for obtain- 
ing good results in high-speed machinery. 
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Tue FUNDAMENTALS OF THE CHARTS 


The mathematical analysis for multiple-loaded shafts 
is complicated ; the resulting formulas which, by the way, 
have not been developed for more than two loads, are 
not in a form suitable for plotting on charts, and if used 
directly require considerable time for a ready applica- 
tion. 

A better and quicker method is graphical, which has 
the further advantage that account can be taken of the 
variations in the shaft diameter. Considerable experience 
and |:nowledge of the methods of the Graphical Static 
are required, errors may easily be made and the results 
are still only approximate. 

However, for the various reasons above outlined, tend- 
ing to make the assumptions inaccurate, any great refine- 
ment in the calculation of the critical speed seems to be 
quite unnecessary, and, therefore, a simple and time-sav- 
ing method should be preferred. 

In this respect, Prof. Dunkerley has developed an 
experimental-theoretical formula, which is sufficiently 
close for all practical purposes and can readily be used 
for developing charts affording the most simple means of 
calculating, combining rapidity with certainty of results, 
reducing the possibilities for errors to a minimum. 

The charts and methods given in this article are based 
upon this formula, which is as follows: 


] l l l l 
yo - » + » + » + 9 + (10) 

N? 2° n- nr nN 
When .V the critical speed of a multiple-loaded 
shaft, n, = the critical speed of the unloaded shaft, and 
n,n.n, = the critical speeds of the shaft, loaded by the 


single loads W,W,W,, respectively, and not including the 
mass or weight of the shaft, the value of n, taking this 
into account. 
The critical speeds n,n,n,n, have the general form, as 
in (9): 
0 
n= —= 
V2 
in which C is a constant, dependent upon the conditions 
at the support and manner of loading, and z is the static 
deflection. 
Putting 


(11) 


p= «(AIO an 
C 
we get 
Ba 18,77 
Vig +h, +h, +h, + 
The constants k,k,k.k, are determined by the charts, 
Figs. 1 and 2, and the final critical speed N by the chart, 
Fig. 3, using the sum 
bok +h, +h, +h + 
as combined constant. 
The charts are used as follows: 
A—Constants are determined by the charts, Figs. 1 
and 2. The sum is the combined constant on the 
chart, Fig. 3. On this chart, the critical speed is 
read opposite the value of the combined constant 
on either of the two double scales. 
B—UnNwoapep SHart: CuHart Fie. 1. 
Locate proper point on M,-scale, see figures, chart 
Fig. 3. Connect this point with the L-scale, thus 
fixing a point on the M,-axis. A line through this 


+. 


(13) 


4 


(14) 
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point and the proper point on the d-scale for the 
given diameter determines the value of the con- 
stant on the k-scale. This constant used as a com- 
bined constant on chart, Fig. 3, gives the critical 
speed for the unloaded shaft, as explained under 
section A. 

C—Loapep SHAFT—SINGLE Loap, W: CuHart Fie, 2. 
1. Determine the constant for the unloaded shaft, 
see section B. 2. Determine the distance from 
the load to the nearest support, or the dimension /, 
see figures, chart, Fig. 3, then calculate the ratio 
V = 1/~ L; using the chart, Fig. 2, locate this 
value of X on its scale, trace vertically down to 
the proper curve suiting the case on hand, thence 
horizontally to the right to the M,-axis; connect 
the point reached with the proper point on the load- 
scale W, fixing a point on the M,-axis; connect 
the last point with /-scale, fixing a point on M,- 
axis. A line through this point and the proper 
point on the d-scale, for the given diameter deter- 
mines the value of the constant on the k-scale. 
The procedure is shown in the dotted lines on the 
charts. The chart gives a range of loads up to 
20,000 pounds; for larger loads we may split the 
load up into a sufficient number of smaller loads 
ecming within the range of the chart; a load of 
45,000 pounds for example, may be split up into 
3 loads of 15,000 pounds each, and the correspond- 
ing constant determined by the chart; the con- 
stant for the 45,000 pounds-load would be 3 times 
the chart constant for the 15,000 pounds-load. 
3. Add together the constants determined and 
use the constant for de- 
termining the critical speed of the loaded shaft, 
as explained under section A. Nore: For case No. 
1 or the overhanging shaft, no ratio X is caleu- 
lated. In this case the point A on the M,-axis, 
as indicated on chart, Fig. 2, is used directly as a 
starting point. 

D—Loapep Suart—Mvvripte Loapine 
1. Determine the constant for the unloaded shaft, 
see section B. 2. Then determine the constants 
for each load separately, see section (-2. 3 Add 
together all constants determined and use the re- 
sult as a combined constant for determining the 
critical speed of a multiple-loaded shaft, using 
the chart, Fig. 3. 

E—CorreEcTION FoR SHAFT DIAMETER 
Having determined the critical speed N, corre- 
sponding to a diameter d,, it is desired to find the 
diameter d, corresponding to another critical speed 

Locate 


results as a combined 


value N,, we may proceed as follows: l. 
N, on the scale on the chart, Fig. 3, and read the 
corresponding combined constant k,. 2. Then, us- 
ing chart, Fig. 2, locate the combined constant 
k,, corresponding to the critical speed N, on the 
k-scale; connect this point with the d, value on 
the d-scale, fixing a point on the M,-axis; through 
this point and the value of k, now being located 
on the k-scale, a straight line intersects the d- 
scale where the new diameter d, is read. 


CORRECTION FOR SHAFT DIAMETER 


Let N, be the final critical speed corresponding to 
a diameter d,, and determined by the charts; let N, be 
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the desired critical speed; the proper diameter d, for 
this speed may be found from 

N, 

= d, i\ N. 


can be determined from the mnie as 


(15) 
or previously ex- 
plained. 

The method involves a slight error, the increase or de- 
crease in the shaft weight not being taken into account; 
the error, however, is so minute that it may be disre- 
garded, 

CALCULATION 


shaft of 


EXAMPLES OF 


In using the charts, an ideal uniform, con- 
stant diameter must be assumed; generally, the approxi- 
mate dimension is determined by a calculation the 


shaft for strength and this dimension is to be checked for 


of 


safety against critical speed. 


Example 1.—Fig. 4—Case No. 3-a. Fig. 3 
Diameter of shaft d, = 7 in. then from chart Fig. 1 k, = 2.5 
Load W, = 4000 Ib., ratio X, = 27 + 64.4 = 0.407 
and from c hart Sy Rae Ky = 33.0 
Hence combined constant k = 35.5 
and using chart Fig. 3, we get the critic: | speed N, = 3150r. 4 m. 


= 4000 r.p.m., we get the combined 


f it is desired to have the critical y ee! Ne Ps - 
i 22.0, and the new diameter 


corresponding constant from chart 3, k = 
d, 9 in. from chart Fig. 
Example No. 2.—Fig. 5.—Case No. 2. fig, 3. 


Diameter of shaft d, = 12 in., then from chart Fig. 1 ky = 56.0 
Lb 

Load W, = 2000 ratio X, = 0.3 and from chart Fig. 2 k, = 32.0 
Load W, = 2500 ratio X, = 0.4 and from chart Fig. 2 k, = 53.0 
Load W, 2500 ratio X, = 0.5 and from chart Fig. 2 k, = 60.0 
Load W, = 3000 ratio X, = 0.38 and from chart Fig. 2 k, = 61.0 
Load W, = 3500 ratio X, = 0.26 and from chart Fig. 2 me * = 48.0 

Hence, combined constant. . . k 310.0 


N, = 1060 r.p.m. 
= 1500 r.p.m., we get the combined 
k = 159 and the corrected diameter 


and the critical speed from chart Fig. 3 

If it is desired to have the critical speed N, 
corresponding constant from chart Fig. 3, 
from chart Fig. 2, in this case dg = 14.25 in 


Eece “ae e = 0.01 in e = 0.0001 in 
n P y 
R.p.m In Lb In Lb 
100 0.0001 29 0.000001 0.29 
300 0.0010 281 0.000010 2.81 
500 0.0034 951 0.000034 9.51 
700 0.0099 2,765 0.000099 27.65 
900 0.0461 12,984 0.000461 129.84 
950 0.1084 30,330 0.001084 303. 30 
992.8 Infinite values at critical speed - 
TABLE OF KOTATIVE DEFLECTIONS AND CENTRIFUGAL FO RCE 


Semi-Automatic Bushing Mold 


By Joun EpGar 


This type of mold was made in several sizes to handle 


the babbitt bushings used in the construction of a stand- 


ard automobile. It is not strictly a die-casting ma- 
chine because the bushings have to be machined to size; 
it was made to take the place of the older method of 


casting the bushings in sand, which proved too slow and 
expensive; the bushings so made were also full of blow 
holes and sand. 

Fig. 1 is a front elevation of the fixture, 
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Fig, 2 the side 
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elevation in section through the center, and Fig. 3, the 


same as Fig. 2, but with the mold in the ejecting position. 
The mold housing A is water-jacketed and swings be- 
tween the two uprights B on the tubes C that act as 
trunnions and as water inlet and outlet. The housing is 
bored to the shape and size of the bushing with draft and 
allowance for shrinkage and the sleeve ). fitted an easy 
sliding fit in the housing and the proper length to come 
into the position shown in Fig. 2. The core for the bush- 
ing is formed by the plunger F, which is made an easy 
sliding fit in the sleeve D. 

After the bushing is cast it is ejected by simply tipping 
the housing to the position shown in Fig. 3. This action 
operates the sleeve and the plunger by means of the tracks 
/’ and G, which are circular strips of steel set concen- 
tric with the axis of the trunnion or pivot of the housing; 
the track F being set ahead of the center to draw the 
sleeve toward the housing axis and the track G back of this 
center to withdraw the core from the casting. The track op- 
erates the sleeve by means of the shoes, which are pivoted 
in the sleeve flange. The track @ passes through the 
slot in the plunger, by means of which it is operated. 

The plunger is made with draft where it passes through 
the bushing. ‘To release the grip of the metal on the 
plunger, by shrinkage, a slight tap on the head 
of the plunger is necessary. 

This fixture was the outcome of considerable experi- 
menting with iron molds the bushings. Many ex- 
periments were made with hinged fixtures with closed 
multiple molds and removable core plu gating the 
molds to a single riser and venting them to get sound 
castings, but closed molds of these types would not give 
a very high percentage of usable castings. The open mold 
described here gave 100 per cent. of usable castings re- 
markably close to size. Production with of these 
molds was far ahead of any of the multiple molds tried, 
one man made from 45 to 50 bushings an hour with ease, 
whereas with the other molds the required output of 100 
per ten-hour day was not made with three men, and the 
fixtures received such punishment as to be under repair 


caused 


fe Tr 


os 


re 


one 


large part of the time. 

There are no risers and sprues, so that the fixture is 
economical in the use of expensive babbitts, also the al- 
lowance finish need be small. 

The open mold eliminates any chance of air being 
trapped and causing trouble. The ease with which the 
operator brings the metal to just the proper level with- 
out overflowing the mold is surprising to those who have 
any doubts of the practicability of the design. 
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Tools for Motor-Truck Parts 


By P. STEINER 


SYNOPSIS—One of these tools is a tap holder which 
allows the work to proceed continuously without stop- 
ping or reversing the spindle. Another is a front-azle 
jig which locates the work from the ends to place the 
holes in central position. The milling fixtures are de- 
signed to bring the ends of several parts together for 
facing, without loss of time belween cuts. 
& 

show a few of the tools 
Ohio, for 


The illustrations herewith 
used by the Gramm Motor Truck Co., Lima, 
building the %4-ton Willys Utility Truck. 


A Tap HoLper 


The tap holder shown in Fig. 1 is used on a 9x18-in. 
automatic turret lathe. The machine not being re- 
versible, this holder was designed with a view to having 
the operations automatic throughout. The piece to be 














Fic. 1. Tap Houper 














Tap CONSTRUCTION 


tapped is a wheel hub, and in Fig. 2 is shown a sectional 
view of the tap and holder. 

The shank A is secured in the turret 
manner and therefore is in one fixed position; at 7 is a 
square key fastened imto the shank; the part C is a 
sliding fit on the shank A, with a keyway to fit the key 
B; a square slot is cut across the end of ('; the tap is 
shown at D, its shank being a sliding fit in 1. At the 
front end of the shank of the tap is a square pin or dog 
and integral with the part C is an extension 2 which 
carries at the end the roller F. The latter is adjustable 
horizontally and is secured firmly to Z by a shoulder 


in the usual 


bolt and located by a plate G which has a serrated 
surface engaging in a similar surface on £. 

The tap on entering the work is prevented from turn- 
ing with it by the square dog engaging the slot in C, 
this in turn is prevented from turning by the key B. 
The tap is further held from sliding in the shank A by 
the part //, which is a sliding fit at right angles to the 
axis of the shaft. The tap on reaching the proper depth 
is disengaged in the following manner: The roller in 
contact with the work causes the part U to recede, there- 
by releasing the dog on the tap shank, from the slot. 
In the meantime the part J, fastened to C, comes in 
contact with //, causing it to slide clear of the shank, 
thus preventing injury to the tap and thread in case 
the turret should move on farther after the tap has be- 
The parts are so arranged that // has 
The tap 
after having been disengaged is free to revolve with the 


come disengaged. 
cleared the shank before the dog is released. 


work and the turret upon receding will leave the tap 
with the work, to be backed out by hand, which can be 
done quickly. The depth of the thread is regulated by 


adjusting the roller. 
AN AXLE Jia 


In Fig. 3 is shown a drilling and reaming jig for the 
front axles. ‘The center distance between the steering- 
knuckle pin holes is not so important as that the holes 
should be in the center of the bosses, consequently the 
jig was designed to meet these requirements. The two 
end heads are adjustable; they are actuated by the crank 
on the end of the fixture, thus insuring that the holes 


will be drilled in the center of the bosses ever time. 





AXLE JIG 


Fic. 3. 


The spring pads are drilled on the multiple heads, as is 
clear without description. 


ErrECTIVE MILLING FIXTURES 


In Fig. tf is shown a method of arranging work for 
milling with a view to minimizing all idle time. The 
method of holding the work is not to be considered as 
much as the method of arranging the work. 

The surfaces to be milled in this case are bosses, as 
indicated by A, which are straddle-milled, except in the 


’ case of the work to the left, this is milled only of one 


side. ‘These bosses are so arranged that they conform 
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to the previously selected are of a circle conforming to 
any conveniently sized milling cutter. By this method 
all surfaces are acted upon simultaneously. The saving 
of time is apparent. ‘Take, instance, the central 
fixture with the emergency-brake anchors, if these were 
arranged in an ordinary way, the center distance would 
whereas with this arrangement, only about 


for 


he 13/4 in. : 
134-in. travel is required to mill all three surfaces. 

It should be borne in mind that the fixture and in 
fact the machine itself should be of the most rigid kind, 
because a large portion of the cutter is in contact with 
the work all the time, imposing a severe strain and heavy 
pull. In this case the vertical movement is employed 


for feeding the cutters into die work. 


Dritt Jigs ror THREE PIECES 
The same scheme as outlined in milling operations can 
be followed in drilling operations; a few examples are 
shown in Fig. 5, 
shackles, the 


These front- and rear-spring 


rear-spring shackle being shown to the right. As is 


represent 
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seen to the left. This piece requires three operations: 
turning, drilling and milling. 

The shoe is centered and held by two disks, which 
grip on the inside surface. This surface is slightly taper- 
ing and by forcing the disks together by means of the 
screw A, the casting is securely held. The outer disk 
is mounted on a projection fitting into its bored-out cen- 
ter; this insures alignment with the inner disk. In re- 
moving the shoe the bolt A is given a turn and the slotted 
washer is then removed. On account of the tapered 
surface mentioned the disk has a tendency to stick, but 
by turning the bolt A still farther the shoulder indi- 
cated by B comes in contact with the strap C which 
starts the disk off without any trouble. The shoe is then 
easily slipped off. 

While the diameter is being 
up so as to give the shoe a square surface to rest on 
in the drill jig. The sliding V-block D is operated by 
the nut # and centers the boss with the drill bushing. 
There are 


turned, one edge is cleaned 


The swinging lid is clamped by the bolt F. 




















Fig. 4. 








PIECES UNDER 














Dritt Jigs Hotping THREE 
OnrE BUSHING 


Fic. 5. 


clearly indicated, the three shackles are so arranged that 
the three ends are thrown together, bringing all the 
bosses in line with the center of the drill bushing. In 
the jig to the right, each shackle is centered by an in- 
V-bloek. 


wedges, shown at A. 


these blocks are moved in by three 
In the jig to the left, the shank 
B, and the three 
ends are centered up by one V-block, operated by the 
nut (, 
holt D. 

It may be that the V-blocks 


prererable because if the lengths vary, they center up 


dividual 
of the shackles fits in the hole, as at 
The swinging lid is then locked in place by the 
individual 


added are 


each piece independently of the other. 


BRAKE SHOE 


6 shows emergency brake-shoe tools, the shoe is 


Toots FOR EMERGENCY 


Fig. 


MILLING FIXTURES 


two screw bushings, which secure the casting in the jig, 
one underneath, as at G, which is adjustable from be- 
neath and one on top at 47. The shoe is further secured 
by the clamp J. : 

After the shoe is drilled and reamed it is separated 
in the following manner: A short V-groove is cast 
around the bosses, as is clearly visible in the view to the 
left and indicated by A. ‘These grooves are at both 
ends of the casting. Instead of milling the castings 
apart they are easily broken apart, the fracture occur- 
ring along the line of the groove. The castings are 
usually placed over a hardy in an anvil and they are 
easily separated with a hot chisel. 

The two pieces are then placed in the milling jig at 
the right in Fig. 6. In the center, laterally of the jig, 
is a web about 1% in. wide and 4 in. high, which is 
finished en both sides, and against this web the shoes 
are squared up; as previously mentioned, one edge of 
the shoe is machined. The drilled hole has to be in a 
relative position with respect to the center of thé diam- 
eter of the shoe. This is readily accomplished by ad- 
justing the shoes until the mandrel just clears the lo- 
cating surfaces A. The screws are now drawn up and 
the casting is firmly held in this way. On the front 
end are hardened gage points, which locate the height 
of the cutters and also locate them laterally as the sur- 


faces are surfaced and straddle-milled. The front end 
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of the shoe is 5.8 in. lower than the rear, so that in 
milling the latter the knee is dropped 5g in. This 
method of machining has proved satisfactory. 


A DRILLING AND REAMING JIG 


Fig. 7 shows the jig for drilling and reaming the two 
end holes and the cross hole A for the emergency brake- 
anchor shoe. The casting is secured by the screw-bell 
bushing B, and the bell-shaped receptacle C, which is 
free to slide lengthwise. The opposite end is centered up 
by the adjustable V-block D and clamped between the 
point # and screw bushing F. It is obvious that if 
there were any distortion on that part of the casting in- 
dicated by G, and if the member C were in a fixed posi- 
tion, the surface at £ would sometimes be either too high 
or too low, causing the casting to be cramped. In drill- 
ing the cross hole the jig is laid on the side shown at 
the front in the view, the opposite side containing the 
locating bushing. 

BoriInc Brake ANCHORS IN THE TuRRET LATHE 

The fixture and tools for boring the large hole in the 
anchor are shown in Fig. 8. Both ends of this hole are 
faced to a certain distance the cross hole. The 
operations are performed on a flat turret lathe. The fix- 


from 
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off sufficiently, the pin will come in contact with the 
indicator. In this way the distance between the hole 
and the face is determined accurately and without stop- 
The hole is then reamed by the ex- 
pansion reamer J, and the back side is faced with the 
bar A. With this bar, the the two 
faces is determined by a stop pin, this being accomplished 
while the machine is running. A detailed view of the 
bar is shown in Fig. 9. 

The end A is a pilot which fits into a bushing in the 
spindle like the roughing bar, while the end B fits into 


ping the machine. 


distance between 
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Fic. 7. Drinting AND REAMING JIG FoR EMERGENCY- 


BRAKE ANCHOR 


ture for holding the casting, which is located by means 
of the two studs B and (, is shown at A, the casting is 
further supported by two thumb-screws, one of which 
is shown at D. The stop F is adjustable to compensate 
for any irregularity there may be in the castings. The 
boring bar F rough bores the hole and also faces the 
front end. The edge of the hole is also chamfered by) 
the cutter in this bar. 

As previously mentioned, this face is at a certain 
distance from the cross hole into which the pin @ is 
tapped before the cutters are brought up to the work. 
An indicator H is located in a certain relative position 
with the facing cutter, so that when the casting is faced 


Toots ror EMERGENCY-BRAKE SHOES 








BAR 


Back-FAcING 


Fig. 9. FOR 


Turret Latui 
the turret. There is a double-ended lacing cutter € 
which swivels on the pin ). In entering the hole, the 
cutter is swiveled so that it will pass through the hole 
and run in until the end of the cutter comes in contact 
with the bushing in the spindle, which then causes it 
to straighten up. It will be noted that the center of the 
pin in the cutter is off center in., so that one end 
of the cutter is 3g in. farther away from the center of 
the pin than the other end. 

The plate F 
to rest against. 
as already mentioned, it will have a tendency to seat the 


' 
16 


is a stop for the short end of the cutter 
It is obvious, that, one end being longer 
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cutter against this stop, thus insuring the cutter be- 
ing square with the work. Another reason is, that if the 
pin in the cutter were central, any irregularity in the 
casting would be reproduced by the cutter which would 
simply oscillate on the pin. 

The pin F is located in such a way that when the 
proper distance is reached, the edge of the pin toward 
the cutter will be against the face of the casting. When 
the bar is inserted, this pin is depressed by hand and 
when the cutter is started it is on the inside of the 
hole, but when the proper distance has been reached, the 
pin will be free to spring into position, as already men- 
tioned. It will be noted that the pin is eccentric in the 
bushing, which holds it and the spring and retaining 
This means provides for some compensation in 


screw. 

case the cutter is ground. The pin has ;%-in. adjust- 

ment. 

Cutting Pillow-Block Molding 
Time 


By F. R. CALKINS 


The knight of the plane and chisel can often give his 
foreman pointers on time cutting in the foundry, but the 
boss seldom seeks advice when he feels he is paid for 
giving it. A firm manufacturing mining machinery pro- 
duced a certain class of air compressor that required a 
skeleton style of pillow block. ‘These machines ranged 
in size from 8x12 in. to 24x30 in., and in each size the 
block was made in the same style—a two-piece pattern 
making its own green-sand core. The cost of such a frail 
pattern as that shown in Fig. 1 was large, but was an in- 
significant item when compared with the foundry ex- 
pense. Time consumed by care in molding made great 
inroads in the profit columns of the ledger. 


ReQuIREMENTS FOR Monpine IN First Case 


A three-parted flask was required. The drag portion 
of the pattern was bedded in the nowel and tucked and 
finished to the parting joints. The cheek portion of the 
flask was then placed in position and the drag half of the 
pattern rammed to the parting level. A generous portion 
of cinders was bedded in this central green-sand core and 
the cope half of the pattern then spotted on the dowels. 

Care and skill were required in ramming the green 
central core of this pattern, for its form made it dif- 
ficult to reach certain parts with a rammer and a large 
amount of hand tucking was necessary, 

Side bars or arbors bolted to the cheek for the pur- 
pose of carrying the gaggers that held the core also added 
to the difficulty. The cheek was rammed to the cope 
parting and the cope then placed and rammed to level. 

The ramming finished, the cope was lifted and the 
upper portion of the pattern rapped and drawn. The 
cope and one-half the cheek portion of the mold were fin- 
ished and bedded. The cope was then replaced. 

The cope and drag sections of the flask were clamped 
to the cheek and the entire mold turned over. The drag 
was then removed and the remaining half of the pat- 
tern drawn. 

The cope, now in the drag position, was unclamped 
from the cheek and the cheek lifted and placed upon 
The entire mold then finished and _ reas- 

This, as we can readily see, consumed consid- 


horses, was 


sembled. 
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erable time and unusual care had to be exercised to insure 
a clean casting. 


Currine THE Mo.tpinc Time In Har 


A pattern maker who was ever alert for short cuts, in- 
formed the foreman that this molding time could be cut 
in half if a different-style pattern were constructed. The 
pattern would not be a model of the pattern maker’s skill, 
for looks, but the castings would come up to the standard 
and the scrap heap would be smaller. The foreman was 
a trifle skeptical but times were slack and one of the pil- 
low blocks needed extensive repairs, so he told him to go 
ahead with the pattern shown in Fig. 2. 

The body of the new pattern resembled nothing more 
than a packing box parted in the center line. The cope 
and drag portions of the block pattern were built to the 
mold parting line and fastened in position on either side 
of this box-like center. The rear steam head, which was a 
part of the pillow block, was placed in proper position on 
the side of the box. 

This box-like affair was only a core print and the genius 
who had conceived the idea started in on his core boxes. 
The boxes were not complicated (the core makers later 


: FIG.! 
A a Pillow Block 

Pattern (Shaded Portions 
\ -Core Prints) 


<5 

















FIG.2 
Improved Pattern 
(Shaded Portions- 

Core Print) 
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Currinc PILLow-BLock: Moupina Time 
called them bricks) and contained but few loose parts. 
The mold from this pattern was nearly as easy to make 
as a foundation plate and the cores could be rammed by 
an apprentice. A two-parted flask, a minimum of fin- 
ishing and the ease in setting the cores, resulted in fine, 
clean castings in less than half the time required before 
and all from a pattern that cost no more to manufacture 
than its forerunners. This ungainly looking pattern was 
scoffed at in the making, but its like soon superseded all 
the beauties in the loft. 


# 

In a bulletin recently published by the Bureau of Mines 
dealing with “Electric Furnaces for Making Iron and Steel.” 
it is pointed out that for many years all high-grade steels 
were manutactured by the crucible process, but since the 
advent of the electric furnace there has been a_ gradual 
adoption of that furnace for refining steel. For the com- 
plete refining of the highest grades of steel the use of the 
electric furnace is now thoroughly established in Europe. 
Any product that can be made by the crucible process can 
be made by the electric furnace. In the electric furnace 
complex alloy steels can be made with precision. The high 
temperatures attainable facilitate the reactions and alloys 


need not be used so largely for the purpose of removing gas. 
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Making Leather-Work Cutting Dies 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—The manufacture of cutting dies for 
leather is one of the oldest industries in the country and 
here the important operations in making these dies are 
shown in detail, The stock, which is of a composite ma- 
terial, iron and steel, is bent to the correct shape required 
and ground inside and outside until a keen cutting edge 
is oblained. Some of the finished dies of various forms 
are shown, also a view of a sel of the component parts 
used in the making of a die. 


> 


Much hand work is necessary in the production of 
leather-cutting dies and the success of many of the opera- 
tions depends largely on the skill of the workman. The 
industry has changed but little and the methods generally 
used are not so very different from those employed 50 vears 
ago. The details here given were obtained from T. J. 
Beaudry, Marlboro, Mass., one of the oldest firms in the 
country making these dies. 

The illustration, Fig. 1, 
the parts used in its manufacture. At A 
This template, usually 


shows a completed die and 
is seen the tem- 
plate to which the die is made. 
of tin, is made by laving out the desired shape on a 
sheet, which is then cut accurately to the drawn-out form. 
A piece of stock is then cut off to the required leneth and 
bent to suit this template. One of these roughly shaped 
dies is shown at BP. 

The material from which the dies are manufactured 
is called composite stock and is made of a sheet half too! 
half Norway The steel 
and the striking force comes on 


steel and iron, part forms the 


cutting edge 
surface. This dual stock is found to give greater service 


the iro! 











and satisfaction than a bar made entirely of tool steel, 
as the iron better resists the strain caused by the multi- 
One of the first 


This has the 


tude of blows which the die receives. 
operations on the handles is shown at (C. 
handle proper made out of round bar and the part at- 
tached to the die out of flat bar iron. At D is seen the 
handle bent ready for attaching the die body 2, which 
is ready to receive it. One of the dies with the handle 
welded in position is shown at F and one of the dies 


rough-ground may be seen at G. One of the finished 


dies, which has been finish-ground and stoned to a 
keen cutting edge, is shown at //. 
GLOVE AND Four Sore Dtes 


The halftone, Fig. 2, shows a die at A for cutting 
out four soles in one operation. The template for this 
die is shown at B. At C is shown a glove die with the ex 
ception of the thumb, the part from which this is formed 
being made in a separate die. These two dies are used in 
a Walker press, hence no handle on the dies is necessary. 

After the dies have been formed and the handles, when 
been they are tem- 


such are required, have welded on. 


pered and hardened in cottonseed oil, after being rough 


ground to their approximate shape. The insides are then 
until the 


The outer cutting 


ground on smal] enn ry wheels sides are the 


correct shape and perfectly smooth. 


edges are then ground smooth and also the upper edges 


of the die to the correct height to suit the press on 
which the die is to be used. 

A view in the grinding room is shown in Fig. 3. One 
of the erindine wheels new installed is shown at A 


they are used until they are worn down to the small di- 
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Room 


Fic. 3. View IN THE GRINDING 


ameter, as shown in the wheel B. A number of dies of 
various forms ready to be ground are shown on the 


table (. 


WELDING IN THE CUTTER 


> 


The illustration, Fig. 4, shows the operation of weld- 
ing in the cutting knife with a Davis-Bournonville out- 
fit. After the die has been formed to the correct size 
and the brace fastened in position, the cutting knife is 
welded by the oxyacetylene method, as shown, This 
process gives a quick and accurate method of manufactur- 
ing a part, which would be difficult and expensive had it 
to be cut out of solid steel. It is also found to give as 
good service as if it were made solid with the body of the 
die. 

In Fig. 5, at A, 
B a sole die, both of which are for use in Walker presses. 
Templates for the heel and sole are shown, respectively, 


is shown a completed heel die and at 


at ( and DP. At E is shown a rough-ground die, and 
at F a finished die, these latter being known as handle 
dies. 

The most powerful electric mine hoist in the Western 


Hemisphere, and another, the most powerful in the world, are 
construction. The hoist motor of the larger equip- 
was ordered for the Crown Mines on the Rand, 
is rated at 4000 hp. continuous delivery, but it is able to de- 
liver 7000 hp other minute. The motor speed is such 
that for a part of every trip the load of eight tons of ore 
will travel at the rate of 39 miles per hr. The quantity of 
ore brought to the surface every hour by this hoist will be 
about 450 tons from a depth of 3500 feet. The smaller outfit 


under 
ment, which 


every 


was ordered by the North Butte Mines Co. for its Granite 
Mountain mine, and includes a motor with a peak capacity 
of 4500 hp. The maximum rate at which the ore will be 


hoisted out of the shaft is about 30 miles per hr. The ore will 
be brought to the surface at about the speed of a local rail- 


way train. 


plate of cast-iron 
brake 


In tests to determine tle stress in the 
due to the heat produced by the 
Purdue University on the Master Car Builders’ 
reported in a paper before 
that the stress in 
the plate for any wheel is proportional to the 
difference in temperature between the hub and rim. This 
held true whether the rim temperature was high or low, the 
temperature being the controlling factor. 

this difference in temperature becomes a 
‘Onstant the stresses also 


wheels shoe, con- 
ducted at the 
testing 
Railway 
given 


machine, and 
Club, it 


brake-shoe 
the Western was found 


nearly 


fifference in the 
For any given test 
constant, and after it has become 
remain constant. It was found that the maximum 
the plate in wheels working with a brake shoe at a continu- 
ous pressure was the same as when the intermittent pressure 
was applied, if the work in both cases amounted to the same 
total. 


stress of 


ultimate 
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Through the Inspector’s 
Gage 
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Where sand burns on a casting, forming scale, the sand 

blast is a practical way of removing it. 
a a as 

Real, simon pure, scientific management reduced to its 
lowest terms is just plain horse-sense applied to the ele- 
mental query: “What to do, how and when to do it ?” 

ws K % 

Many times the machining of a surface at first sight 
seems to suggest performance in one operation, but close 
study shows that two or three operations give better 
and speedier results, 

oK bo * 

If we could only get over the idea that what our neigh- 
bors think of us is of prime importance rather than 
what we think of ourselves, we might be happier and cer- 
tainly more effective persons. 

Bo ok os 

Raw material is the basic element of finished-parts pro- 
duction. Study of the possibilities of improvement in 
this essential will be found well worth while and will 
lead to broader and broader ideas for economy. 

x * * 

Example is better than precept and this is particu- 
larly true in the world of buyers of machine tools. How 
often is the reason for using a machine, “We saw it in 
another shop, it seemed suitable, and so we ordered one.” 

The porvasness of iron under hydraulic pressure has 
been remedied by treating the metal with a starchy fluid 
made from potatoes; this has made it permanently water- 
tight under pressures up to 1500 Ib., though not oil- 
tight. 

XK ok oK 

In engaging labor, why not have a board of two or 
three men to do the “Hiring and Firing”? Surely the 
interests of the men in large shops would be better 
guarded by some who were responsible to one another 
rather than in a position of autocratic power. 

In the long planing job on the Panama lock castings 
it was found that two shifts of men working respectively 
9 and 14 hr. at a stretch, did more work than three 
shifts working 8 hours each; one explanation given was 
that two men could agree, but three could never agree. 

* 

One of the most astonishing things in human nature is 
the ease and promptness with which the public becomes 
accustomed to taking advantage of the work of the engi- 
Surprisé at, and fear of, radical innovations in 
transportation and service quickly give way to blasé in- 
difference and are followed by criticism. 


neer, 


The carbon content in the case-carbonizing zone in steel 
increases in a given time with the temperature. This 
affords the commercial opportunity of varving the depth 
of case-carbonizing effect as desired by changing the 
time, and of varying the carbon content of the case-car- 
honized zone by changing the case-carbonizing tem- 
perature, 
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Letters from Practical Men 





Crankshaft Running Balance 
Machine 


The principle of this machine is the same as that em- 
ployed in the now well known Norton machine, but it is 
designed with less detail; the vibrating indicators have 
been left out, and the results are obtained from mark- 
ings only. The method of marking and the theory of the 
running balance machine have been previously described 
in the AMERTCAN Macuinist, Vol. 38, page 931, so need 
not be described again. 

This machine consists of two main feet or brackets A, 
which carry a circular arm B. This again carries brack- 
ets, which are adjustable to take any size of crankshaft; 
these brackets have arms (' for supporting the crankshaft. 
A section through one of these arms and the bracket 1s 
shown in Fig. 2. It consists of a V made up by run- 
ning rollers A in aluminum alloy bearings. 

This V is screwed to a vertical shaft B which is a slid- 
ing fit in a brass bushing (’, which has a large rubber 
spherical bushing D pressed on it. This bushing fits 
leosely in a recess in the bracket. The end of the long 
vertical rod rests loosely in a recess in the adjustable cap- 
stan screw £, 

It will be seen that after leveling up a crankshaft by 
means of the capstan screws, and a spirit level laid on the 
crankshaft, the least amount out of balance of the crank- 
shaft when running will easily be recorded by the adjust- 
able scribers F, which are accurately made, no back-lash 
being permitted in the adjusting screws G. 

Then, by grinding the crank at the desired spots, as in 
the Norton balancing machine, the balance may be ob- 
tained at the “critical speed of the engine.” Various 
speeds may be obtained by means of a friction drive, 
through a large cast-iron wheel and a small driving pulley 














Fig. 1. OPERATION OF 





BAaLANctne MACHINE 


of compressed leather, which runs on the same shaft as 
the driving pulley to the crankshaft. 

The method of operating the small driving pulley D, 
Fig. 1, is by means of a lever 2 pivoted at the foot of one 
of the legs, and connected to the pulley bracket. This 
lever works in a quadrant plate with notches to give vari- 


ous speeds. 








Fie. 3. Tue BALaANnctnc MACHINE 
The main drive is through a single pulley F from 
overhead shafting. Thrust bearings are fitted to take 
the thrust of the large driving pulley. 
This machine is extremely simple, and in the hands of 
a competent operator has proved very effective. A view 
of the machine is shown in Fig. 3. 
F. W. WHITEHEAD, 


Bristol, Eng. 
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A Difficult Camshaft Job 


The illustrations show the methods used for cutting 
the cams on a shaft for a gas engine. The shafts were 
turned to the finished dimensions, and 12 lines for the 
cams scribed lengthwise at regular intervals around the 
shaft. We then made a cutter of the end-mill type, as 
shown at A, Fig. 1, to suit the socket B of the miller 
spindle. A couple of bearings C and D were then placed 
in the position shown on the shaft and bolted on the 
table EH of the machine. A pointer / was fixed on one 
of the bearings to register with one of the scribed lines, 


Section O-X 














—— 


Arn. Machinisy 


Stages of the Cutter ae 





FIG.?. 
A Dirricutt CamsuHarT Jo. 
thus bringing the shaft into position to permit one side 
of the cam being cut by feeding the table of the machine 
against a stop which brought the center of the cutter 
and the center of the camshaft in line. 

The shaft was then fed around by means of the lever 
G until the straight side of the cam already cut con- 
formed to the previously determined angle of a_ bevel 
square set on the machine table, see Fig. 2. The table 
was then fed downward, finishing one cam. Two thrust 
collars // and / were used as shown, to prevent end 
movenient. 

The complete set of cams, 48 in number, was finished 
in record time, all the hand work necessary being the fil- 
ing of a ;y-in. radius where the cutter entered and left 
the work. Two stages in the cutting of the cams are 
shown by the sections. 

EK. T. Newron. 
Glasgow, Scotland, 
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Measuring Tools and Die 
Working Devices 


A collection of small tools which it is convenient to 
have in the kit when tool making is shown in Fig. 1. As 
is the case with almost any special tool, these are not 
absolutely necessary to produce accurate work, but they 
certainly save much valuable time when at hand, and I 
have come to the conclusion that often the man who has 
the most convenient set of tools is the man who has the 
fattest pay envelope, other conditions being equal. 

At the left of the illustration are shown a few points for 
micrometer calipers and these are also drawn in detail in 


lig. 2. The point shown at A, Fig. 2, is used for meas- 
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uring depressions in dies and other tools and has a recess 
for the spindle of the caliper that fits loose to it. A thin 
sheet-steel spring is put in as drawn to prevent the point 
from falling when not in contact with the work; the loose 


fit allowing it to positively bottom on the seat in the 
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Fig. 1. 
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Fig. 2. Porxnts ror MicroMetTer CALIPEers 

















Fig. 3. PLATE ON BEVEL PROTRACTOR 


recess. The points at B are used in measuring threads, 
the lower one is an easy push fit on the anvil of the 
micrometer and the other has a spring-chuck construction 
to hold it in place. Different bottom points are made to 
cover a variety of pitches. 
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Back of the points in Fig. 1 is a die-maker’s square of 
special construction that is useful, and in the center of 
the picture are shown different forms of small plates, 
hardened and ground all over, after which all the edges 
are lapped to a straight edge. Each face of these plates is 
square with the adjoining faces, making them useful test- 
ing tools in a variety of cases. At the extreme right is 
a good form of small straight-edge, made from part of 
a razor, and at the top above it is an attachment for a 
bevel protractor, which is also illustrated in Figs. 3 and 4. 
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‘this plate is hardened and ground all over and pins are 
inserted that fit into the slot in the body of the protractor 
as shown. 

At the front of Fig. 1 is a file guide used with the small 
bench type of filing machine, which has no support 
for the upper end of the file. This tool comprises a shank 
with a handle on one end and two rolls, free to turn on 
a stud, on the other end. When in use, the larger roll 
rests on the top of the die being worked and the smaller 
roll works with the file. The larger roll is hardened and 
the small one is left soft. This tool is a great improve- 
ment over the use of a piece of solid rod to guide the file 
at the top. 

Warren E. THompson. 

Southbridge, Mass. 


Piercing, Curling and Cutting- 
Off Die 


The steel plate shown at .{ is part of a typewriter. The 
hooks in these plates were formerly made as shown at B 
and (', a slow and costly method. Now this punch and 
die are used; they are of the pillar-press type. The 
shearing and curling punches are made as shown at D 
and fitted into a punch plate; they can be removed for 
grinding. 

A conventional stripper plate is screwed to the die 
and a flat bar with an adjustable stop is screwed to the 
die-holder, Simplicity and ease in curling the hooks is 
the feature of this tool. 

The operation of forming the hooks is clearly shown, 
the beveled side of the punch curls the hook. The secret 
of successfully forming the hooks lies in having the proper 
angle Y on the punches; this angle is determined by 
experiment, it varies with different grades of stock. 

By having the proper angle on the punches, I have 
found that the hook can be completely curled up if de- 
sired, as shown at FZ. In operating this tool the stock is 
fed to the cutting-off edge of the die and the holes and 
hooks are pierced and formed, stripped against the 
stripper plate, moved along again to the stop and cut off 
and so on. A complete plate is produced at every stroke 
of the press. 
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The flat / on the end of the punch will produce hooks 
as shown at G@. By introducing this new method of 
manufacturing, I have greatly increased production and 
reduced the piecework price. 

(GinorGe R. Grannis. 
Newark, N. J. 
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Spiral Stub-End Reamers 


The 


heen found to give good satisfaction. 


reamer which has 
The shanks were 
steel, carbonized. We had consider- 
“checked” at the bottom of the thread 
in hardening, when Four flutes were 
milled about */,, in. deep and */,, in. wide from the 
end to about 1 in. from the shank, a gear cutter being 
On the space left was 


illustrations show a stub-end 
made of machinery 
able trouble as they 
made of tool steel. 


used as it was the shape required. 
marked the size and usually the number of the piece it 
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was used for. They were ground 0.002 in. smaller than 
the stub ends, which we found was ample clearance. 

The stub ends were made of high-speed steel to the 
dimensions given in the table in Fig. 1. The turned part 
B in the shank Fig. 2, as well as the thread, was made 
standard. The thread on the stub end was made a trifle 
loose to allow for any warp due to hardening. 

As our limits on nearly all size holes was 0.003, we 
found that by grinding the stub ends 0.001 smaller than 
the minimum size of plug gage for gray iron and 0.001 
larger than minimum for malleable iron, we had no trou- 
ble in keeping within the above limits. 

A. A. BERTRAND. 

Auburn, N. Y. 

H 
Machining Large-Sized Ball and 
Socket Joints 


A horizontal blowing-tub piston with a ball sleeve, is 
shown in the illustration, partly in section and in dotted 
lines, to give the reader an idea of the design. 
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Ria ror MacwIninc BALL AND Socket Joints 


The blowing ends of the engines were provided with 
a carrier centered and secured to the blowing heads. This 
carrier was made of chilled cast iron and highly finished 
on the outside diameter and was made to carry the pis- 
ton as the blowing-tub cylinder traveled a small percent- 
age of each stroke of the engine. The movement of the 
cylinder formed a part of the valve mechanism and the 
weight of the piston had to be carried independently 
of the cylinder. The bushing U provided with babbitt 
lining, two packing-ring grooves and a ball bearing, fit- 
ting in a corresponding socket that will equalize any im- 
perfection arising from wear, is the wearing member 
carrying the weight of piston on the carrier. 

The piston is shown assembled to the bushing U, but 
it is machined separately. We will first consider the ma- 
chine operation on the bushing U. The casting is first 
bored, faced and grooved, chucked on the jig ring F and 
held in position by two or more clamps G@ in the lower 


groove of the bushing. <A special bar is secured to the 
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cross rail L by the bracket K with an adjustable bear- 
ing H and key /. The lower end of the bar is centered 
and runs in the step F on the work table D. The bar A 
is provided with a centrally located slot on the lower 
end, prepared to receive the anchor-shaped tool carrier B 
centered by the pin V connected to the right-hand ram 
of the mill through the bracket P, links O, bar N and 
tool box M. The regular feed of the mill is imparted 
through these connections to the tool carrier B. The tool 
carrier B has means at each end to carry the tools YQ, 
both of which can be employed at the same time in the 
roughing operation, the cuts ending on the center line. 
For the finishing cut, one tool is preferred and must be 
set to the center line of the bushing U parallel with the 
cross rail or else the finishing cut will not be a true are. 

With the bushing U completed and removed from the 
boring mill, we will now tackle the piston body Z. The 
body has passed through several operations of turning, 
facing, grooving for packing rings, fitting and securing 
the follower J in advance of the radial machining. The 
body is chucked on the parallel stands X and secured to 
the platen )) with bolts through the piston-rod holes 8. 
The tool carrier B is removed and the 
tool carrier C put in place and con- 
nected up to the ram, as shown in the 
dotted lines. The machine operation 
is the same as described for the bush- 
ing U. In operating the rig, the bar 
A remains stationary, held in position 
by a gib-head key, that fits the key- 
ways in the bearing H and the bar A. 
The brass-lined step # is made a run- 
ning fit and provided with anti-fric- 
tion washers for the lower end of the 
bar A. 

J. H. B. Bryan. 
Buffalo, N. Y. 


* 

The investigations that the Bureau of 
Mines is making into the metallurgical 
industries, and the application of elec- 
tricity to various processes, especially 
in the manufacture of iron and steel, 
are given attention in Bulletin 67, 
“Blectric Furnaces for Making Iron and 
Steel,” just issued by the Bureau. The 
bulletin gives a historical review of the 
development of electric furnaces for 
steel, and discusses the problems which 
remain to be solved in the use of electric furnaces for the 
smelting of iron ores and the production of pig iron at a 
profit on a commercial scale. In discussing the electric fur- 
stated that the electric 


making iron and 


nace for the making of iron, it is 
furnace was not developed as a competitor of the blast 
furnace, but for the purpose of finding a furnace and a 


process that would be able to produce iron in those localities 
where blast-furnace practice was not feasible, or where the 
increasing cost of suitable fuel was becoming prohibitive to 
the existing practice of smelting in blast furnaces. 

. % 

The imports of American goods into the separate ports of 
the United Kingdom, can be obtained from official figures. Im- 
ports from the United States to Liverpool for 1913 reached the 
total of $361,494,734, and these figures are, practically speak- 
ing, a record in the trade. The imports of dutiable articles 
were valued at $25,283,749 against $18,129,293 in 1912. The 
nondutiable goods reached $336,210,985, as against $359,621,- 
609 in 1912. All machinery is on the nondutiable list and the 
imports during 1913 were divided as follows: Electrical ma- 
chinery of all kinds, $1,443,774; agricultural, $335,476: ma- 
chine tools, $656,559; mining machinery, $219,805; textile ma- 
chinery, $612,079; unenumerated machinery of various kinds 


$1,736,455. 
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Discussion of Previous Question 





The Point of View 


The editorial on “The Point of View,” on page 653, 
calls attention to a condition which, so far as my personal 
observation goes, is general. Among the rank and file 
ambition is too often a negative quantity. I have stood 
by wonderingly and watched young men refuse positions 
because acceptance would involve hard and possibly un- 
congenial work, notwithstanding the fact that those posi- 
tions would lead directly to higher ones with good pay 
and every chance to develop executive ability. Ignorance 
could not be offered as an excuse; in many cases they 
knew that the position offered became available because of 
promotion. 

There are cases where a worthy man is overlooked and 
believing there is no chance for advancement, looks around 
for another job. This is a gamble, however, for while 
there may be no question as to ability, personality cuts 
Some employers condemn a man 


quite some figure. 
had almost 


on account of race, religion or politics. I 
said previous condition of servitude. 

Let us be entirely impersonal in selecting men, and 
while there is no question as to the lack of ambition, let 
the employer or other executive in his search for able 
assistants be absolutely sure that no good material in 
the shop is being overlooked. Continual disappointment 
will ultimately stifle even the liveliest ambition. 

H. D. Murpny 

Jersey City, N. J. 
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Comparative Safe Loads of 
Ball and Roller Bearings 


In the article under this title by Prof. Riebe, on page 
279, two definite statements are made: 

First, that it is impossible to make the rollers for 
one roller bearing of the same equality in their diameter 
as it is possible to make the balls for one ball bearing, 


and, 











Design or ROLLER BEARING 


Second, that it is further impossible to make the roll- 
ers absolutely cylindrical. 

For these reasons he believes it is impossible to give to 
roller bearings a higher safe load than ball bearings of the 
same dimensions and says that he is sure that at high 
speeds the circumstances are in favor of tne ball bearings. 

During the last few years we have been engaged on 


the design of roller-grinding machinery and as a result 
have recently placed on the market rollers having a di- 
ameter equal to their length, and varying in size from 
14 to 1% in. diameter, the sizes of which are guaranteed 
to 0.0002 in., as regards diameter and length; also that 
they are truly parallel. 

With roller races made to the same degree of accuracy 
as ball races, and using these rollers, roller bearings are 
made which carry under most circumstarces two to three 
times the load of a ball bearing of the same size. They 
are also running at speeds up to 10,000 r.p.m., and giving 
satisfaction. The only difference between the treatment 
of this roller bearing and a ball bearing at high speeds 
is that a suitable mineral oil should be used instead of 
grease. There is no doubt whatever that the possibility 
of obtaining rollers commercially of the same degree of 
accuracy as steel balls opens up a much wider field for 
the application of anti-friction bearings. 

Of course, the design of the roller bearing itself is im- 
portant as it is very necessary that the rollers should be 
kept parallel with the axis of the shaft and with one an- 
other. The best method of doing this is to employ a 
short roller and to guide this by means of the sides of 
the roller track, as indicated in the accompanying sketch. 
Bearings of this type have been in successful use for sev- 
eral years on high-speed log band saws, rotary converters, 
mill gearing, and for the purposes of demonstration on 
the big and small end of a 100-hp. gas engine running 
day and night, and often through the week ends, for the 
last two years, at full load. 

GrorGe F, Barrerr, Managing Director. 
The Hoffman Manufacturing Co., Ltd. 
Chemsford, Eng. 


Owning One’s Own Home 


While I appreciate the ideas advocated in the editorial 
page 695, Vol. 40, and heartily approve the instances 
of thrift cited, 1 cannot agree with the conclusion that 
it is impossible for machinists to own their homes in a 
large city. 

Thousands of them do in this city, and this is done 
largely through the instrumentality of local building and 
loan associations, which will loan up to about 80 per 
cent. of the purchase price of a house. The total sum 
paid on the loan is about $2 per month per $200 bor- 
rowed. There are about 800 such the 
city, and these are not only looked after by their boards 
of directors, but are under the supervision of the State 


associations In 


Banking Commissioner. 

Similar conditions exist throughout Pennsylvania and 
also in other states. Two cities may be cited, Baltimore, 
Md., and Detroit, Mich., there are doubtless others. 

Now, while it may be true that a machinist cannot 
own his own home in New York, different conditions 
exist in other cities. 

A. B. Eppowes. 

Phil: delphia, Pa. 
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The Harness 


By Berton Braley 


R age on age Dame Nature looked on puny man—and laughed 
With deep and rumbling laughter at his power and his craft, 
And when he sought to bind her and to make her serve his wil! 
She broke his fragile fetters and she mocked his clumsy skill, 
And all her mighty forces, all her lightnings and her fires 
And floods of roaring waters wrought the wreck of his desires, 
Yet still he sought to chain her strength and still she struggled free 
And looked upon his efforts with a vast and cosmic glee! 


UT, undismayed, man battled on, though Nature spoiled his scheme 
And laughed—auntil he came upon the wondrous spell of Steam, 

Whereat, with easy confidence, the brisk Machinist came 
And harnessed Nature’s forces up and made them meek and tame, 
He chained the tumbling waterfall with dynamo and wheel 
To light the city’s clanging streets and drive the drilling steel. 
He planned the tools to mine the coal a million boilers burn 
And Nature’s now a common drudge who toils at every turn. 


OMETIMES she breaks her galling bonds a little space—and then 
The brisk Machinist drops around and chains her up again, 

He’s ever adding to her load and doubling up her work, 
He wants to drive her night and day with never chance to shirk, 
For every burden that she bears the toil of men is less 
And Nature’s forces never tire or faint with weariness 
So here’s to all the members of the brisk machinist clan, 
Who harnessed Mother Nature up and made her slave to man! 


Written Expressly for the 
AMERICAN MACHINIST 
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Compulsory Apprenticeship 


Compulsory apprenticeship—this is the bold suggestion 
made by F. A. Geier, at the Convention of the National 
Metal Trades Association. The suggestion is aimed par- 
ticularly at the manufacturers. It is based on a few 
simple, self-evident facts. 

Ten years of effort and millions of dollars have been 
spent on industrial education in the United States with 
practically no results to show for this enormous expendi- 
ture. 

The trend of industry is toward greater specialization 
for the worker and greater automaticity in the machine. 
This tends to increase the need of education for the 
great mass of manual workers. 

All of the present industrial schools are intended for 
the more skilled workers and their cost is so tremendous 
per pupil as to make them impossible for the great mass 
of boys and girls between the ages of 12 and 16 years. 

The trend of state legislation is to raise the age limit 
at which a child can leave school and go to work. Thus 
more and more children are being thrown back upon the 
public schools which are unfitted to care for them, to the 
detriment of child and school alike. 

The records of the existing trade and industrial schools 
and of educational associations show that manufacturers 
are not codperating in solving the problem of industrial 
education. 

Mental training should be given in the school and 
training of the hands in the shop. 

These facts show, as the great need, 1 scheme of in- 
dustrial education which will positively reach every boy 
and girl when he first goes to work in industry and at 
the same time will compel the manufacturer to bear his 
share of the responsibility of this education. 

Compulsory apprenticeship is suggested to meet these 
demands. It is intended to cover training of the hands 
only. The idea around which such a compulsory law 
would be framed is to compel the manufacturer to provide 
adequate, prescribed instruction for every boy and girl 
working in his shop between the ages of, say 14 and 17 
at his own expense. Supervision of this training might 
well lie in the hands of a mixed board, composed of em- 
ployers, employees and educators. 

In view of the utterly unsatisfactory record of the past 
ten years of industrial education, this suggestion is 
worthy of careful consideration. 


“Fool Proof’’--A Term to Avoid 


No machine-tool builder will deliberately call the oper- 
ator of one of his machines a fool. But has it ever oc- 
curred to you that when you use the term “fool proof” 
in desribing your products, you are implying that the 
mechanics who will operate them are fools. You almost 
say, “there now, that’s built good enough to be run by 
any fool.” 


To be sure, you mean something entirely different. You, 
as designer or builder, mean that the machine is well 
guarded against accident from careless, thoughtless hand- 
ling. It is not proof against damage, it is not infallible 
and cannot be. 

To the mechanic “fool proof” may mean, and we know 
has meant, what it literally says. He thinks that the 
builder has tried to make a machine proof against fools 
and that he, as operator, is being thought of as one. What 
are the feelings of a man who has this idea? He is ready 
to fight with the machine and, as he is no fool, the ma- 
chine gets the worst of the struggle. 

The possibility of this meaning is sufficient to prevent 
the use of this term in describing a machine or device. 
This reason is strengthened, for the real idea is to build 
something that will not be easily damaged through the oc- 
casional careless handling that we all give to everything 
that we frequently use. Why not then tell the simple 
truth, that such and such mechanism is provided to help 
the operator do his work, to relieve him from a little of 
the responsibility of guarding his machine? 

The drift of this reasoning is clearly put in a letter 
written to a machine-tool builder. A portion of this is 
quoted below with some slight changes in wording: 


In my opinion you are making a serious mistake in put- 
ting special emphasis on the ignorance and carelessness of 
the operator, and on the fact that you have made your ma- 
chine “fool proof.” You practically say that these attach- 
ments are put on to keep the ignorant and careless (you 
almost insinuate vicious) mechanics from willfully damaging 
your machine. Just as soon as a mechanic sees these state- 
ments in your catalog he will have, and always hold, a spite 
against the machine. It is more than likely that an expert 
will have to make a couple of trips from the factory and 
the machine will unaccountably be always giving trouble. 

Now if the catalog would state that all these safety at- 
tachments were put on to help the man who was running the 
machine when he is straining every nerve for accuracy and 
quantity, I think it would pay financially and the machine 
would make a better impression. Anyway, there would be a 
better feeling all around. 

This incident shows the care which machinery builders 
must exercise in everything they do. Perhaps there are 
other terms that cause a similar feeling of spite when the 
In such things is it not wise to 


operator reads them. 
t ?” 


adopt the policy—“The operator is always righ 


Prevention of Theft of Filament 
Lamps in the Shop 


The lamp department of every shop is confronted at 
one time or another with the difficulties arising from 
the removal of filament lamps from their sockets by 
those who are inclined to tamper with the lighting sys- 
tems. ‘Two possible motives may explain this condition. 
An employee on night turn, after a few hours’ work 
on the shift, suffers from a burned lamp over his ma- 
chine. If no foreman is on hand at the time, and if 
there is no provision for ready access to the storeroom 
for lamp renewals, the most obvious thing for this man 
is'to help himself to the lamp from the nearest unused 
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socket. No one can blame him for such a step, under 
the circumstances, for this is the only way in which 
he can proceed with his work. In some large shops 
the loss of lamps from this cause for a given section 
may be great, but there is no direct loss in lamps to 
the plant as a whole, because they have not been re- 
moved from the factory. 

Again, there may be a decided tendency for certain 
employees to remove filament lamps from conveniently 
located sockets for the express purpose of smuggling 
them outside of the plant where they are pawned or 
traded. The first mentioned case is excusable and calls 
for an improvement in the promptness in making re- 
newals of burned-out lamps, or in keeping the various 
departments stocked with a supply of lamp renewals 
which are easily gotten at by the workmen when needed. 
The second case, one of malicious removal, must usually 
be dealt with in another way. The various methods 
which have been tried out for reducing this loss are 
varied, and their successful application depends some- 
what on the conditions which surround the individual 
plant Among these may be mentioned frosting the 
initials of the concern on each bulb so that identifica- 
tion is easy and fear of exposure is deterrent. Where 
theft is prompted by the desire of certain employees to 
use the lamps in their own homes, one scheme has been 
to adopt a lamp voltage in the factory so different from 
that used in adjoining towns, that the lamps are practi- 
cally useless outside of the shop. 

Numerous schemes have been devised for locking the 
lamps into their sockets. These follow two general lines, 
one uses a key which must be inserted into the socket 
whenever renewals are made, the other has a snare in- 
side the socket shell which engages the lamp base and 
cannot be released unless the glass bulb is broken. An- 
other method has been to use a lamp guard which can 
be locked. These devices have been given considerable 
trial. Where the lamp department is called upon to 
make heavy lamp renewals, the delays to the renewal men 
from such sockets and guards, in the releasing of the old 
lamps, may be sufficiently great to offset any gains from 
the reduction of lamp losses thus effected. 

Experience has proved that in the overhead tungsten 
systems where the lamps are mounted 12 ft. or more 
above the floor, the theft of lamps is apt to be negligible, 
while the individual lamps on machine tools are, of 
course, a more convenient field for the practice of theft 
by the unprincipled. Sometimes, even where locked 
sockets are used, the cord above the lamp is cut and the 
wire and socket removed to another section of the shop 
where a tap is made into another circuit. This may 
be reduced by using a short length of gas pipe directly 
above the socket into which the socket is screwed tightly. 

We are inclined to view this problem as one which 
must be solved by each shop superintendent in line with 
the particular circumstances which surround his plant. 
That the subject is one which ought to receive careful 
attention is shown, however, by the fact that the promis- 
cuous removal of lamps from their proper sockets means 
not only losses due to the value of the lamps themselves, 
as well as a tendency to complicate the work of the lamp- 
maintenance department in making prompt renewals, but 
the malicious removal of a lamp, as an inconvenience to 
the workman who may next require the light from that 
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particular lamp, is likely to introduce a loss of time and 
patience in his quest for a new lamp greater than all the 
other losses put together. For his sake then, if for no 
other, the lamps in all systems should be kept intact and 
safeguarded against direct theft or removal for more or 
less excusable reasons. 


Interchange and Adaptation 
of Ideas 


There are two common forms of error in regard to giv- 
ing technical information for the purpose of publication. 
One is the idea of some manufacturers, that the illustra- 
tion of their methods will only interest competitors. 
The other, that there are too many articles already pub- 
lished in one line, as automobile building, thus additional 
articles will only interest makers of the same product. 

Both objections are without substantial foundation if 
considered from the broad viewpoint of advancing ma- 
chine-shop work. They are really different statements of 
the same thing from two viewpoints, that of the manu- 
facturer and of the reader. 

Competitors who are interested in knowing the methods 
used by others in the same line do not wait for them to 
be published in any paper, so that in most cases the com- 
petitor is probably as little interested as any. If he does 
not know them already, the chances are that he will con- 
sider his own methods superior anyhow. There are few 
cases where a published method will be adopted to follow 
a competitor, for if they wait for this, they are sure to be 
at least one lap behind the procession. 

The main value of the illustration of good methods is 
to suggest ways and means which may be applied to other 
work. Those who object to articles on automobile build- 
ing overlook the fact that a good broaching method ap- 
plies just as well to sewing-machine work as to automobile 
production, and that boring and drilling cast iron are 
much the same in every kind of product. 

The automobile industry has perhaps developed the use 
of fairly large jigs and fixtures to a greater extent than 
any other. The use of quick centering and locking de- 
vices has received careful attention from many able de- 
signers. These features are just as necessary and just 
as applicable to other classes of work and many of the 
ideas can be applied to advantage in a number of other 
industries. 

Many of these have proved useful to men in other lines 
who have adapted them to their own work, altering where 
necessary, but taking advantage of the salient points. 
This adds to the advances we are making in mechanics 
all over the world, without in any way injuring the man 
who permitted their illustration. 

We meet so many cases where men show us interesting 
tools and methods which they freely credit to the Amrr- 
ICAN MAacuinist, and which have been adapted by the 
user to meet his own conditions that the benefits to all 
concerned become apparent. We do not expect to ask any- 
one to divulge secret formulas or devices, even though 
these are often of less importance than they seem to the 
user. But in the interest of all concerned, we urge that 
the advantages of a free exchange of ideas and their 
adaptation to fit different conditions be carefully con- 
sidered by both the manufacturer and the reader who are 
fortunately, often one and the same party. 
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Formed-Cutter Grinder 


With the machine shown, designed for sharpening 
gear and other formed cutters, the cutting face of the 
teeth of a cutter may be ground radial and the periphery 
of each tooth the same distance from the center. 

The grinding wheel is mounted on the lower end of the 
vertical spindle. This spindle is carried by a slide, which 
has a vertical movement, to advance the grinding wheel 
to the cut. The spindle may also be moved in a plane 
at right angles to its axis to suit the diameter of the 
cutter to be ground. The cutter is mounted on a horizon- 
tal arbor, supported in a box-like structure forming part 
of the table which may be reciprocated by means of a 
handwheel. 

A pump supplies an ample flow of water to the grind- 
ing wheel, and the spray thrown off by the wheel is caught 
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ForMED-CuTTER GRINDER 


by the walls of the tank in which the cutter and wheel 
are located. 

In the operation of sharpening the cutter, the table 
carrying the cutter is moved to right and left past the 
grinding wheel. An extra movement of the table toward 
the right carries the diamond across the cutting face of 
the grinding wheel. This diamond serves two purposes: 
It may be used to remove glaze and to true the face of the 
wheel, and it also acts as a stop for the vertical adjust- 
ment of the wheel when sharpening each particular tooth 
of the cutter. Being located, by use of a gage provided 
for the purpose, in the horizontal plane passing through 
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the center of the cutter arbor, when the wheel slide has 
been adjusted downward until the wheel makes contact 
with the diamond, the cutting face of the wheel must be 
in the same plane with the center of the cutter, and the 
face of the tooth of the cutter, ground with the whee! 
in this position, must be truly radial. 

This machine has a capacity for cutters 8 in. diameter 
and 3 in, thick. It represents the latest product of the 
Union Twist Drill Co., Athol, Mass. 


” 


Bar Bender 


The illustration shows a machine for bending round, 
square, flat or twisted square bars into a U-shape or to any 
angle up to 180 deg. 

The machine will bend flats 4gx3-in. cold, or 5gx3-in. 

















BENDER 


hot; 1-in. round cold or 1%4-in. round hot; 7%-in, square 
cold or 14%-in. square hot. It is manufactured by the 
Wallace Supply Co., Chicago, Il. 


~ 


Portable Electric Saw Table 


The machine shown, constructed throughout of metal, is 
designed for both wood and metal work. 

The table can be lowered for cutting out 
corners or grooves, the T-shaped swivels allowing quick 
The saw 


raised or 


arbor runs in 


The 


adjustments for miter sawing. 


high-speed bronze bushings, completely housed. 


space between the bushings is packed with grease. 
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Dust and dirt are collected into a special chute at the 
bottom of which the motor is attached. Since the dust- 
chute is hinged to the main frame, the tension of the belt 
is kept tight, although the entire weight of the motor 
does not come on the belt. A thumb-screw permits reg- 
ulation of the belt tension. 

This table is a recent product of F. W. Lieberknecht 
& Co., Brookline, Mass. 


co 
Cutter Grinder 
The grinder shown was designed for sharpening various 
forms of cutters from gear cutters, 3-pitch to the small- 


est, as well as a variety of formed tools. 
The use of attachments is rendered unnecessary except 
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Cutter GRINDER 


in such work as sharpening and backing-off saw teeth, 
as shown. With this attachment saws up to 8 in. diame- 
ter can be handled. 

The spindles are made of crucible steel provided with 
means for take-up. The wheel speed is calculated at 
3800 r.p.m., and the machine weighs, crated, 150. Ib. 
It is a recent product of the Flint Specialty Co., 16 
Waltham St., Boston, Mass. 


Threading Dies 


The illustrations show some recent developments in 
threading dies and die stocks, which have been brought 
out by the Russell Manufacturing Co., Greenfield, Mass. 
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At A is shown a full-mounted screw plate with taper- 
headed adjusting screws. 

At C is shown an adjustable round screw plate 
with separate chasers and screw guide. The guide forces 
the wedge-like chasers firmly to their seats. Zero lines 
and adjustable screws are provided for setting each chaser 
independently. 

At D is shown a round split die with cone-head 
adjusting screw. 

At F is shown a quick-opening die stock, in which 
the dies are opened or closed by a single movement of the 
lever at the side of the stock. This feature permits the 
die to be lifted clear of the completed work, thus obviat- 
ing the necessity of running back over the cut thread 
and also permits the die to be instantly reset to the same 
One of these die screw plates closed is shown at B. 


* 
Spur-Gear Testing Machine 
The spur-gear tester shown is equipped for power drive 
and has a wood-lined brake, adjustable for testing gears 


under various loads. 
The sliding heads are square gibbed and the spindle 


size. 
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Spur-Gear Testing MACHINE 


bearings are fitted with bronze bushings. The adjust- 
ment of the center distance is provided by a screw and 
handwheel graduated to 0.001. The spindles are each 
supplied with draw arbors of 1; and 5@ in. diameter. 
A support for steadying the outboard end of the arbors is 
furnished 

The longest distance between centers is 9 in., shortest 
114 in., while the machine has a swing of 16 in. The 
machine oceupies a flgor space of 40x40 in., weighs 1100 
lb., and represents a late development of the Gleason 


Works. Rochester, N. Y. 
Small Portable Welding 
Equipment 


A complete portable welding equipment of particularly 
small proportions, designed for garage and other use 
where only a small amount of welding is done at a time, 
forms a recent product of the Metals Welding Co., Cleve- 
land, Ohio. 
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In addition to a combined welding and cutting torch 
an attachment for the removal of carbon from cylinders 
is included, besides fluxes for different classes of welding. 


Electric Tachometers 


The electric tachometer shown in Fig. 1 represents a 
line of such instruments developed recently by the Elec- 
tric Tachometer Co., Philadelphia, Penn. 

The system on which tachometers of this type operate 
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Fig. 1. Exvecrric TACHOMETER 
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Fie. 2. PortTaBLe TACHOMETER WITH CUT METER 
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requires little explanation. The instrument can be placed 
at any desired distance from the shaft to be tested. The 
magneto is driven by a split gear engaging with the 
gear on the magneto, or by a belt, in which case the 
gear on the magneto is replaced by a suitable pulley. 
The line of instruments also includes those of the graphic 
recording type. 

The combination tachometer and cut meter shown in 
Fig. 2 consists of the standard portable tachometer with 
an attachment. for obtaining surface speeds in terms 
of feet per minute. A rubber-tired wheel of exactly one 
foot in circumference is attached to the magneto shaft 
by a setscrew, while the handle is changed from the end 
to the side of the magneto, as shown. Since 1 r.p.m. 
equals 1 ft. per min., the scales read interchangeably. 
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Nut Lock 


The illustration shows a nut lock, manufactured by 
Schum Bros., Metropolitan Tower, New York, N. Y. 
The nut is provided with internal slots. The bolt is slotted 
and in the slot is a threaded segment backed up by a heli- 
cal spring. The end of the bolt is drilled and tapped for 


a round-head machine screw, which normally holds the 
threads of the segment in pitch with the threads of the 








Nut Lock 


bolt. When the nut is almost down to its seat, the ma- 
chine screw in the bolt end is slacked back, which permits 
the threaded segment to be forced, by the spring, out of 
pitch with the threads of the bolt when the next internal 
slot in the nut is in line with the segment. To remove 
the nut the machine screw is tightened to force the 
threaded segment again into pitch with the threads on the 
bolt. 


oy 


Ball Oil-Hole Cover 


An automatically closing ball oil-hole cover has been 
made a recent product by J. L. Osgood, Buffalo, N. Y. 
The cover consists of a metal shell surrounding the 
ball that closes the opening and a small spring which 
forces the ball back into position when the spout of the 
oil can is withdrawn. 
* 


The influences of aluminum in rail steel were summed up 
as follows in a recent paper presented to the American Rail- 
way Engineering Society: 

Ingots treated with aluminum added to the mold were of 
more even composition throughout than plain bessemer steel. 
There was less positive segregation in the interior and uppe! 
part of the ingot, but the negative segregation or soft center 
in the interior and lower parts of the ingot was about the 
same. There was a softening or negative segregation in the 
upper part of the wall of the plain ingot, while in the alumi 
num-treated ingots the walls were of fairly even composi- 
tion throughout the height of the ingot. Aluminum-treated 
ingots had larger and deeper pipes than plain steel, but had 
denser steel around the pipes. Rails of plain steel had a 
brittle zone in the upper part of the bar as disclosed by the 
drop test. In the rails of aluminum-treated steel this zone 
was largely eliminated. Rails of plain steel contained their 
laminations close to the top end of the bar, while in alumi- 
num-treated rails the interior laminations were found a con- 
siderable distance from the top end, varying from about 30 
to 45 per cent. of the weight of the ingot. In the trans- 
verse test of the base, rails of aluminum-treated steel showed 
considerably greater transverse strength of the base and sag 
of the flange before breaking than the rails of plain steel, 
with 0.61 per cent. carbon and a little greater strength and 
sag of flange with 0.45 per cent. carbon. 


eae 
* 


The production of refined lead in the United 
States in 1913, as reported by the United States Geological 
Survey, was 462,460 net tons, against 480,894 tons in 1912, a 
decrease of 18,434 tons. The production in 1911 was the 
heaviest of several years, being 6085 tons greater than in 1912. 
Despite the lessened production, the primary lead available 
for consumption in the United States in 1913 was 419,485 tons, 
against 388,148 tons in 1912, and increase of 31,337 tons. The 
quantity of secondary lead—obtained by refining skimmings, 
drosses, old metals, etc.—was 72,834 net tons in 1913, against 
67,168 tons in 1912. 


primary 
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Increasing Earning Power 


By J. C. SpEncet 


SYNOPSIS—Practical, helpful hints on increasing the 
earning power of workmen and firms. American machin- 
ists are honest and failures to produce are often due to 
cbstructions allowed to stand by foreman and executives. 
A number of .methods are described which permit the 
workmen to be really “in business for himself.” 

9 

The record of the recent past, and the evidence as to 
the immediate future point to the fact that if the Amer- 
ican machine-tool industry is to compete for the best class 
of workmen, there must be a change in methods. Compe- 
tition with Europe and with each other precludes the 
possibility of any great increase in the selling price of our 
products. 

The changes, then, must come within our organiza- 
tions; we must get more salable goods per dollar of in- 
vestment, and this result must be attained, not by a de- 
crease in the earnings of all concerned, but by an in- 
crease, else we will gradually lose the best of our men to 
such other industries as have, at present, a larger mar- 
gin of profit. This movement has already affected the 
field of good machinists, and every one of you is familiar 
with the statement that “we can’t get the kind of man 
that we could some years ago.” This lack of good men is 
not due entirely, in our line, to the fact that other in- 
dustries are offering better opportunities, but is more or 
less influenced by the growth of industry in general faster 
than the supply of trained men would warrant. Never- 
theless, it is a known fact that one industry in particular 
is taking from us many of our brightest young men, and 
is taking them almost entirely because of wages. 

Granting, then, that conditions will remain practically 
as they are, the only method by which we can keep the 
personnel of our particular industry in the highest class 
is by the offering of bigger wages. The mere act of hold- 
ing a job has ceased to be the all-important inducement. 

Whenever the word “efficient” or “inefficient” has been 
used as applying to our line of work, the natural tendency 
has been for all minds to turn to the shop end of the 
business, especially to the man who runs a machine. 
Practically all of the illustrations, by means of which 
our eminent experts have arrested the attention and 
gained a permanent lease of the ears of managers and 
boards of directors, have had to do with such perfectly 
awful incidents as a shaper tool taking a 5-in. stroke when 
a 354-in. stroke would have been sufficient. 

I hold no brief for the man who cuts air when he 
should cut metal, but to my mind it is no more than 
right we should first look to ourselves to see wherein 
we fall short of the mark of 100 per cent. If the work- 
man is not efficient, just what is our share of the cause of 
his inefficiency ? 


Macuinists Are Honest 


First, let me say, that it is my firm belief that the 
large majority (if I were to state a percentage I would 
say 90 per cent.) of all machinists employed by the Ma- 


*Paper presented at the Machine Tool Builders’ conven- 


tion; slightly condensed. 
tSuperintendent, Norton Grinding Co. 


chine Tool Builders’ Association, are endeavoring to give 
you an honest day’s work. “hat they do not give you 
more work than at present is largely your fault—sv 
much your fault that it is going to take the whole of your 
attention to certain details before you can induce your 
men, and hence yourselves, to earn more money. 

I am saying this from a mind that only a comparative- 
ly few years ago looked at the workman’s side, only, of 
this question. I am not so far away from the operation 
of a machine that my memory has become dulled to what 
went on when I was trying to produce against obstruc- 
tions allowed to stand in my way by my foreman and by 
his superiors. 

The metal cutters, or chip makers, on the simpler class 
of work, may be assumed to be fairly efficient in most of 
our shops. 

It has been a comparatively easy matter to set standard 
times or prices on these operations. There is still room 
for improvement in the making of drawings, especially 
for the workman’s use. I’ll venture to say that in every 
one of our shops today there are blueprints that the “old 
man” himself would not recognize as showing a part of 
his own inventions if someone should cut the title corner 
off, and as for settling where the machining should begin 
he would have to lose a good many minutes in study. 
Even the simpler drawings are a puzzle to the beginner 
and the foreman cannot be in all places at once. We 
should point out on our drawings, by copious use of 
English and by means of routing sheets, just what the 
workman is expected to do. 


THE Otp Way or LeAvinc A WorkMAN ALONE 


[ had not the pleasure of visiting all of your’ shops, 
but most of those that I have seen are epen to this criti- 
cism. We are all drifting along, to some extent at least, 
in the old way of leaving a workman to his own initia- 
tive to find ways and means of doing a great share of the 
operations. : 

The draftsman who learns to make drawings with the 
idea of saving time in the shop, gradually makes of him- 
self an engineer in the true sense of the word, because to 
tell how a piece should be made, he first has to learn by 
consultation with those who do know. He is inducing 
himself to earn more money. 

The foreman who is fortunate enough to have his blue- 
prints come to him in such form that the more intelligent 
of his men need little personal instruction and supervi- 
sion, has more time to devote to the weaker members of 
his gang and his department output is higher—conse- 
quently, his own value increases. 

Right in line with this I recently tried an experiment 
that is interesting because it illustrates exactly what 
is going on in many shops, and is causing the loss of a 
lot of money. 

A quantity of a certain small piece was sent to us by 
another firm to be ground. We had quoted on the work 
and there was a price we had to meet. As usual, in such 
cases, before letting the work start in the shop, we sent 
along with the pieces a routing sheet, which told how 
many pieces per hour we had estimated to be a fair pro- 
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duction. The pieces were produced inside of the time 
hmit and the net cost per piece was 1c. 

Several months later, a lot of the same pieces came in, 
and these were put into the shop and ground by the same 
man, but without anything to tell him what was expected 
of him. The second lot cost 2c. each. 

Now the operator was not dishonest. 1 do not believe 
that he intentionally held back. He simply wasn’t in 
business for himself. He would have produced those 
pieces for 114c. if there had been any means supplied 
for concentrating his mind on the job. Even if he had 
run into an obstacle that he couldn’t overcome, he would 
have called for help quickly, in order to protect his own 
record. As it was, the time drifted by without his hav- 
ing a clear idea of anything in particular. 


Tue New Way or Putting A WorKMAN IN Business 
FoR HiIMsEeLr 

You’ve got to get the man interested, and there’s only 
one way—put him into business for himself. How this 
is to be done, whether by premium or by piecework, mat- 
ters little, provided you see to it that more product means 
more wages. There is just this much about it—those of 
you who stick to a straight daywork system, unless you 
devise ways of periodically rewarding increased efficiency, 
will lose your men to the shops that succeed in putting 
every man into business for himself. 

I know of a shop that has reduced the cost of erecting 
its. machines, as shown by the following table, by doing 
two things: First, giving up the old, slipshod method 
of starting to erect before everything was ready, and sec- 
ond by putting the assemblers into business by giving 
them a generous bonus for speed. The costs are compared 
as follows: 

New Cost 


Machine Old Cost 


Number Average Average 
- §6©§ ss d- dada tenn wambend0esesue 5400 0hG%R $43.73 22.62 
2 he od nes dee tie ola ate 45.01 19.78 
3 sins, si ic sacl lad al laden a poe een 45.21 18.26 
4 oP ee ee aba ; , 36.78 18.25 
5 Pes ae aii . ; ; oe. 41.26 18.84 
CS eccsseen d ashok & 6 Webes ene seawe 32.35 18.97 


The bulk of this reduction was due to the fact that all 
of the parts were ready before the erecting was started, 
but a lot of the saving came from putting the men into 
business. Where they were formerly paid $3 per day at 
day rates, they now earn about $4.50 per day, and the rest 
of you would have a difficult task in trying to hire one of 
those men to go back to the old $3 job, even if you guar- 
anteed less exertion per 10 hours. 

An incident reported to me by the foreman of that 
job shows how it works out. He overheard one of the 
assemblers using rather. forceful language to a truckman. 
It seems that the truckman had been sent to the stores to 
get a certain mechanism that was to be the next one to 
go on the machine. He arrived at the stores at about six 
o’clock, and, as the mechanism was covered with an anti- 
rust compound, the stores boy, not wishing to have to 
again wash his hands, put him off with some excuse. The 
truckman went back with an empty truck and the conver- 
sation overheard by the foreman was the result. I can- 
not, for obvious reasons, quote verbatim what he told 
the truckman, but the gist of it was to get back to the 
stores with word that the mechanism had to be at the 
machine, ready to be used at seven o’clock the next day, 
or something unpleasant would happen to both the truck- 
man and the stores boy. That assembler was in business 
for himself. 
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Another incident: A lot of gears were being machined 
at the turret lathe. The operator could, ordinarily, make 
good pay at 10c. each. The foundry had evidently made 
the gears of iron that was intended for larger work. They 
were hard. Under the old methods, it would be only by 
accident that this fact would be discovered, before the 
jeb was completed. In this particular case, the work- 
man appealed to his foreman who took the matter up with 
the superintendent. The result was that the foundry ac- 
knowledged its error, paid for the amount the operator 
ran behind, and the expense was put where it belonged. 
That man was in business for himself. 

An operator noticed that some bars in a lot of tool 
steel, machined much more rapidly than others. His in- 
sistence on having all the bars good ones led to a thor- 
ough investigation of the whole question, and the formu- 
lation of specifications on tool steel that now enable 
that firm to form-tool 3-in, diameter tool-steel bars with 
tools 3 in. wide at a surface speed of over 100 ft. per min. 

The firm, from whose experience these incidents have 
been cited, believes that the best way to put a man into 
business so that he can share profits on each job he does, 
is to have a rate-setting department that is made up of 
good operators, under the leadership of a man who is, 
himself, capable of taking hold of any productive job 
in the works. It is almost always found to be a fact that 
a careful study of a job, not by the stop watch, but by 
actually doing it, leads to improvement. Sometimes there 
is only a slight gain. In other cases the time has been 
reduced to one-third of its former time. 


THe New 


The rates are set on the principle that since it has 
been found possible to reduce the cost and the concern was 
satisfied with that cost before this discovery, then the new 
rate can be placed well above what it actuaily can be done 
for. This is contrary to the old spirit of management, 
but is right in line with what most machine-tool men, 
at least, believe, and is the only way you can get your 
men into business for themselves. 

In this connection I do not wish to be understood, when 
I mention the stop watch, as not agreeing that oftentimes 
tacts can be learned, and gains made through the medium 
of so called “efficiency” workers, who are themselves 
perhaps incapable of performing the operations, but who 
are intelligent observers. What I do mean is that, I 
believe the greater savings can be made by having a 
skilled man study the job from an inventor’s standpoint 
rather than from that of a recorder or historian; all in- 
terferences with production are not evident to a mere 


PRINCIPLE IN Settina Rates 


observer. 

The obtaining of the benefits of this common-sense 
scheme need not cost anything. In fact it can be made 
to pay almost from the beginning. One good man can 
do enough for a group of men in so shert a time, that 
the extra production of the group will pay not only for 
the money spent on them, but also for further work 
with other groups. The scheme, properly conducted on 
a common-sense basis, without frills, is soon compounding 
its gains. Such a movement, to be successful, requires 
the hearty backing of the management, for there will 
always be men in every organization, perfectly honest in 
their views, who are unable to see beyond the tips of their 
own noses when it comes to making a cliange from the 
established order of things. 
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A management that will accept, without considering 
it a personal affront, the statement that it is not as effi- 
cient as it could easily be made, and at the same time 
be so constituted mentally that it is eager to share with 
the producer in any saving that may be made, will easily 
find ways*to reduce cost, and need have no fear of either 
being unable to get good men or to hold them loyal. 


SpoILeD WorK 


‘Men are more often careless through ignorance than 
by nature or intent. The man who spoils 2 piece of work 
knows that he has destroyed value, but to him the time 
lost is usually the item that appears to be the most im- 
portant. Men should be educated in the total value of 
the goods they handle. .They should know the cost of 
materials and approximately the shop burden. 

I know one superintendent who has adopted the sys- 
tem of having all spoiled work reported to him on a card 
that states the fault and the number of pieces spoiled. 
Whenever the case is of enough importance to attract his 
attention, he makes it the excuse for a friendly talk with 
the man who did the job. He talks the affair over in a 
way that brings out both sides of the case. Before he 
lets go of that incident he has taught that man a whole 
lot ahout what it costs to carry the burden of a business. 
He has done more good than any “call down” would do, 
and he has strengthened the workman’s loyalty to the 
firm, and this includes a determination to spoil no more 
work if he can help it. 

Discharge should be the last resort, and a frequent use, 
under ordinary conditions, of the power of discharge, for 
any reason other than the lack of work, is the sign of a 
poor shop management. Under the management that 
finds its main corrective in discharge the new man will 
be at a still further disadvantage because he will not 
have had the experience that caused the downfall of his 
predecessor. 


Tur ForEMAN 


Now and then you will find a foreman who is a natural- 
born business man, but he is rare, as foremen are usu- 
ally promoted to their positions because they are good 
workmen, and not because of the other qualities that a 
foreman should have. There is a lot of difference between 
being a good workman and being a good executive. Most 
foremen have no definite idea of the cost of anything, 
except net labor, and it is not their fault either. Man- 
agement rarely interests itself in a foreman to the extent 
of trving to make a real business man out of him. Yet 
the returns are well worth the effort. 

Just start a scheme whereby your foreman really runs 
his own department, and knows exactly where every cent 
was spent for which he was responsible, and you will find 
a most interested and watchful man. You will find that 
having the entire list of officers on the alert for economy 
is away ahead of trving to do all of the worrying your- 
self about the time the cost department reports the facts, 
which is several weeks after the damage is done. 

At the Norton Grinding Co. we keep an account against 
each foreman and gang boss, of all of the expenses for 
which he is directly responsible, that is, repairs and re- 
placements, supplies, nonproductive labor, spoiled work. 
Such items as taxes, rent, power, are not considered, as 
he has no direct control over them. 
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The total of his expenses divided by the total of his 
productive labor, gives what we, for the sake of com- 
parison, call the overhead of his department. At the 
end of the month the cost department gives him all of his 
supply requisitions with the costs marked in, and all 
through the month, if another foreman does for him any 
nonproductive job, such as repairing a machine or grind- 
ing a cutter, a duplicate of the time card is sent to him 
with the total money cost showing. This system has 
aroused more interest among the foremen than any 
scheme we have yet found. 

One foreman found that he was being charged $10 per 
week for trucking, the truckman, up to that time, being 
responsible to the head inspector, and responding to calls 
much the same as the bell boy in a hotel. The foreman 
kept careful record for a few weeks, and then made the 
announcement to me that his trucking was worth only 
$6 per week, and that he didn’t want to pay $10 for it. 
The result was that we took one truckman away from 
the inspector and put him at productive work in the 
casting department, and the foreman hired a cheaper man 
tc do simple productive work some of the time and truck- 
ing when it was needed. 

Another foreman came to me with a milling cutter and 
said, “We make cutter grinders for sale. How mueh 
time would you tell a customer that it would take to 
grind this?” 

I knew something was up, so I was conservative. My 
estimate was that it ought not to take over two hours. 
He, therefore, produced a charge by another foreman of 
16 hours for the job. We both made a trip to see the 
other foreman with the result that the charge was re- 
duced to two hours, which all agreed was ample. The 
foreman, who had done the job, was charged with 14 
hours of spoiled work, and the grinder operator was 
given his notice because his foreman said this was simply 
the climax of several such incidents, and he had failed to 
show any interest. 

Even second-hand belting suddenly assumed great im- 
portance. I did not, at first, foresee that hairs would be 
split so fine, but it was not long before one foreman 
wanted to know what became of a certain belt that was 
taken out of his department and replaced by a new one. 
I told him the good part of it would be spliced to another 
piece and used again. He wanted to know if I didn’t 
think he ought to have credit. So now, when we take an 
old belt out, if the man in charge of belting says the 
bulk of it can be used again, after cleaning and repairing, 
we credit the department with one-half the price of a 
new belt. When we use that belt again, we charge the 
department getting it with one-half the price of a new 
belt. 

Cotton waste is down to 14 lb. per week per man using 
waste, and belting is*down to $18 per month, average, 
for the whole shop, where there are 1160 belts in almost 
constant use every working day. 

The foremen are enthusiastic over the scheme. One 
foreman said, “Sure, I like it. It teaches me so much 
about my job that if you don’t treat me right I can go 
to someone else and tell him for just how much I can run 
a department, including my own wages.” 

That is just the position we want him to be in, because 
we, being on the inside, know all about him, and ought 
to be able to keep him, if we consider him worth keeping. 
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If, by poor judgment on our part, he leaves and is really 
worth more, then we can rejoice with him that he has 
benefited. 

THE SUPERINTENDENT 

The superintendent should never be too busy to take 
care of any matter that the foremen or workmen think 
is important, whether or not it is firm’s business or per- 
sonal, and he should be a man in whose word the men 
have confidence. His training and his actions should be 
such that the men will know that he is not asking for 
anything unreasonable, or that he would not do himself. 
He must be an enthusiast in his business. He must be 
a boy with the boys, in fact, he must never forget to be 
a boy at heart. All first-class enthusiasts are. He must 
always be on the lookout for good qualities in men. He 
must campaign for loyalty, a shop’s best asset, just as the 
nation, through the public schools, campaigns for patriot- 
ism, for both are the result of plan and not of accident. 
Loyalty, like patriotism, is spontaneous only in times of 
intense emotion. It has to be created and fostered by 
well laid plans that have for their fundamental princi- 
ple, the giving of value for value received. 

The superintendent must have the codperation of the 
management in teaching the so called “nonproducer” that 
the business of capital is to make dividends, and that the 
only excuse for his particular “nonproductive” existence 
is to help “productive” labor to make more chips or to get 
scmething assembled faster or better, and that the clos- 
ing of his day’s duties at a certain hour is merely an un- 
important incident instead of being the great event that 
tradition has made it. 

THe EMPLOYER 

The employer has not yet taken the trouble to teach 
the workman that net labor is not the great item in an 
industry. He thinks it is a serious sin to mention the 
word “overhead” outside of the office. He has not actual- 
ly proved to anybody but himself, that if a machinist gets 

2.50 per day and only produces $10 of salable goods in 
the heavy lines of machinery, such as are made in Fitch- 
burg, that in a good many cases the “man in the automo- 
bile” would lose money. 

This kind of education should be spread broadcast. 
It is not a dream to think that it would be good for a 
high-school boy to know something of the overhead of 
education and of business just as the engineering schools, 
notably the Worcester Polytechnic Institute, are teach- 
ing it. 

Trained men should address workmen, in front of the 
shops, if you like, and the public at every possible oppor- 
tunity, in an endeavor to clear the workman’s mind of 
the ignorance that continually works against his own ad- 
tancement. Employers already issue several good papers 
for this purpose, but those papers circulate almost en- 
iirely among men who already believe in that side of the 
question. These papers should be put into the hands 
#: every man in your shops, and would do a whole lot of 
good in the hands of men outside of our own calling. 
The printed matter should be followed up by intelligent, 
anthusiastic effort to convert men to the right way of 
thinking. 

In the past the mutual benefits to be derived from a 
frank and intimate discussion of all phases of the business 
have not been realized. The first essential is the confi- 
dence of the men. 
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Current Prices of Shop Ma- 
terials and Supplies 








Pig iron prices were as follows at the time and place: 


indicated: 

May 2, | Apnil 4, May 3, 

1914 1914 1913 
No. 2 Southern Foundry, Birmingham $10.50 $11.00 $13.00 
No. 2X Northern Foundry, New York. 14.75 14.75 17.25 
No. 2 Northern Foundry, Chicago. 14.25 14.25 17.25 
Bessemer, Pittsburgh...... . . 14.90 14.90 18.15 
Basic, Pittsburgh........ 13.90 13.90 17.00 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Prices to consumers range from % to lc. per Ib. higher, 
according. to locality and amounts purchased. 





——————Cents per pound ae, 
No. 28 Black... ... 2.70 | 2.70 3.10 
No. 26 Black... .. 2.60 2.60 3.00 
Nos. 22 and 24 Black.. 2.55 2.55 2.95 
Nos. 18 and 20 Black... 2.50 2.50 2.90 
No. 16 Black......... 2.45 2.45 2.85 
eo pas 2.35 2.35 2.75 
No. 12 Black. 2.30 2.30 2.70 
No. 28 Galvanized...... 3.70 3.70 4.20 
No. 26 Galvanized........ . _ 3.40 3.40 3.00 
No. 24 Galvanized... .. 3.25 3.25 3.75 





STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
— ——Cents per pound 











Steel angles base...... ‘ 1.80 1.90 | 2.25 
OO aaa a= 1.95 2.05 2.30 
Machinery steel (bessemer)... 1.85 1.83 2.05 
MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 
———————Cents per pound 
Copper, electrolytic (small lots)... . * 14.37) 14.62) | 15.12) 
i hbadehigdedadadesks va el 34.00 37.50 47.25 
RS és : ‘ 3.90 3.80 | 4.35 
Gpelter PPO BROS: RT ze 5.10 5.35 6.20 
pper sheets, base . big 19.75 19.75 24 00 
Copper wire (carload lots)... : 15.50 15.50 | 19.00 
Brass rods, base... . son 14.00 14.00 | 18 25 
Brass pipe, base....... elt amtines 16.00 19.00 22.00 
Brass sheets.......... beeee aoe 14.50 14.50 18.25 
Solder } and }...... ’ - 24.50 | 25.40 29.00 
STANDARD PIPE is the same as last week. The follow- 
ing discounts are allowed from store, New York: 
Black Galvanized 
EERE IRE RE OO Aas 79% Oe 
a ee eee ces 78%, 69% 
7 to 12-in ES 75%, 64% 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
bin. ....: 2.41 3.45 Si-in....... 12. 87 18.04 
| 3.57 5.10 ee 16.83 23.71 
SA cne s6 4.83 6.90 sr xiabe 23.98 33.79 
5.87 8.25 | “ae 32.56 45.88 
ee 7.77 11.10 Se: 42.24 59.52 
MACHINE BOLTS are sold to consumers at 60% off the 


list price, though in the case of large orders or steady cus- 
tom, dealers are willing to give better terms. At this rate 
the following net prices hold at dollars per 100. 





—_—_—_ Diameter — 

Length i i i 
1}-in. $2.08 $3.08 $4.20 
2-in 2.24 3.30 4.48 
2}-in 2.38 3.52 4.76 
oye 2.54 3.74 5.04 
ERS EE 5 i A ee 2.69 3.96 5.32 


DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25% off. 

At these discounts the net prices are as follows: 

ROUND POLISHED DRILL ROD 
——Price in Cents per Pound—— 


; First Second Third 
Size, In. Grade Grade Grade 
49/64 to 1}-in........ 37.50 30.00 17.50 
33/64 to }-in........ 41.25 33.00 19.25 
fo 1%) Se 15.00 36.00 21.00 
0.178 to 0.4218... 56. 25 45.00 26.25 
0.125 to 0.175.... 62.25 49.80 29.05 
0.101 to 0.120.... 67.50 54.00 31.50 


COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats, sells at 45% off the price lists which gives the fol- 
lowing net prices: Rounds,  @\%-in., 5.5c.; +4 @ji-in., 4.67%e.; 
%@%-in., 3.85c.; %&@éii-in., 3.30c. Squares, 4% @ii-in., 6.6c.: 
% @ti-in., 5.5c. Hexagons, 4 @jj-in., 5.5c.; %@%-in., 4.4c. 

TOOL STEEL—The following are consumers’ prices, base 
Standard (merchant quality), 7c. per lb.; Extra (die quality), 
12c. per 1lb.; Special (finedie quality), 16c. per Ib. 

OLD METALS bring the following prices: Heavy copper, 
12.50c.; light copper, 10.75c.; heavy machine composition, 10c.: 
light brass, 7c.; brass chips, 9c.; brass turnings, 7.50c-. 

COKE—The demand for coke is less than a month ago. 
Prices are easier, furnace coke selling at $1.85@1.90 per net 
ton at oven. For 72-hr. foundry coke, $2.40@2.50 per net ton 
at oven is quoted. 

COTTON WASTE in bales of from 50 to 600 Ib., is now 
selling at the following prices per pound, with little pros- 
pect of change before June: Extra No. 1 machd. white, 8.25c.: 
XXX No. 1 machd. white, 7.75c.: XX machd. white. 6.50c.: X 
machd. white, 6.0c.; No. 1 colored. 4.50c.: No. 2 colored, 3.75c.: 
No. 3 colored, 3.50c.; white wiping rags, 6.50. 
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groups and 


Items in this department are arranged by 
states in the following order: 
New England 
Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, Connecticut. 
Middle Atlantic 
New York, New Jersey, Pennsylvania, Delaware, Mary- 


land, District of Columbia. 
Southern 
Virginia, West Virginia, North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Louisiana, Tennessee, 


Kentucky. 


Middle West 
Ohio, Indiana, Michigan, Illinois, Wisconsin. 


West of the Mississippi 


Iowa, Minnesota, Kansas, Nebraska, South Dakota, North 
Dakota, Wyoming, Montana, | Missouri, Arkansas, Texas, 
Oklahoma, Colorado, New Mexico. 

Western 

Idaho, Utah, Nevada, Arizona, Washington, Oregon, Cali- 

fornia. 
Canada 
Newfoundland, Nova Scotia, Prince Edward Island, wt 


Brunswick, Quebec, Ontario, Manitoba, Saskatchewan, 


berta, British Columbia. 


METAL WORKING 


NEW ENGLAND STATES 
On Apr. 25, fire damaged the plant of the Griffin Saw Co., 
Franklin, N. H. Loss, $8000. 
The Buchanan & Bolt Wire Co. Holyoke, Mass., has 
awarded a contract for building a two-story brick addition, 
26x57 ft., on Appleton St. 


B. O. Paine, Millbury, 
is building a two-story addition 
ing will be 12x30 ft. 

The Malleable Iron Fittings Co., Branford, Conn., will 
build a four-story addition, 68x265 ft. The building will be 
of brick and reinforced concrete. Philip Sellers, New Haven, 
is the arch. 

The American Chain Co., Bridgeport, Conn., is having 
plans prepared for a three-story, brick and reinforced con- 
erete factory on Connecticut Ave. near Logan St. The build- 
ing will be 100x300 ft. Skinner & Walker are the archs. 

The Merrow Machine Co., 26 Laurel St., Hartford, Conn., 
has awarded the contract for the erection of a three-story 
brick addition. Noted Apr. 23. 


Mass., manufacturer of edge tools, 
to his factory. The build- 


MIDDLE ATLANTIC STATES 
The Buffalo Copper & Brass Rolling Mill Co., Buffalo, N. 
Y., has increased its capital stock from $250,000 to $500,000 


and will make extensive improvements. Machinery will be 
required for the manufacture of special metals. 

The Buffalo Scale Co., Buffalo, N. Y., scale manufacturers, 
will build a machine shop and factory, 200x300 ft. T. L. Rich- 
mond is pres. Noted Apr. 30. 


The S. S. White Dental Mfg. Co., Prince Bay (Borough of 
Richmond), New York, N. Y., will build a one-story addition 
to its plant. 


The Carley 
corporated will build a 
Gleason is one of the dir. 


The Northwest Aluminum & Brass Foundry Co., Rochester, 
N. Y¥., recently incorporated by John R. Loysen and others, 
is having plans prepared for the erection of a foundry, 50x100 
ft. The company will manufacture brass, copper and alumi- 
num castings. 

Schenck & Van Seggeran, Belleville, N. J., have had plans 
prepared by E. V. Warren, arch., Newark, for a one-story 
garage, 50x100 ft. The garage will be built on Washington 
Ave. 


Heater Co., Inc., Olean, N. Y., recently in- 
machine shop and foundry. F. L. 


The Camden Copper Works, Camden, N. J., manufacturers 
of vacuum pans, will build an addition to their plant on 
South Second St. 

The R. H. Steele Laundry Co., Jersey City, N. J., will 


build a one-story garage on Jefferson St. The company will 
also build a drying-room in connection with its laundry. 


will build a three-story 
and re- 


Joseph Oschwald, Newark, N. J., 
automobile service station, 


including showrooms, 


pair shop, at Broad and Kinney Sts. The building will be 


60x141 ft. and wili cost about $40,000. The Packard Motor 
Co. will occupy the building. 

The Aircraft Aéroplane Co., New York, N. Y., plans to 
erect a factory for the manufacture of aéroplanes at Trenton, 


N. J. Isaac M. Ullman, New Haven, Conn., is pres. 


The Utilities Mfg. Co., Weehawken, N. J., will establish a 
factory for the manufacture of fish-scaling machines, fruit 
spraying machines and other patented specialties. Dr. Wil- 
liam A. Brady, Union Hill, is pres. 


The Public Service Railway Co., Newark, N. J., will build 
a terminal shed on Clifton Road, Weehawken, N. J. 


The Keystone Tank & Boiler Co., Butler, Penn., has leased 
a site on East Cunningham St. between Monroe and Cliff Sts. 
and will build a plant. 


On Apr. 25, fire destroyed the plants of the Federal Steel 
[e.. and the Harris Chemical Co., Chester, Penn. Loss, $500,- 


SS. H. Marvel, Courtland Ave., Philadelphia, Penn., will 
pulls a one-story garage, 55x130 ft. The estimated cost is 
»” . 

W. H. Newlin, Philadelphia, Penn., will build a garage, 
ssuee ft. at 143 North Paxson St. The estimated cost is 

H. T. Saunders, 31 South 18 St., Philadelphia, Penn., will 


—. a one-story machine shop, 45x132 ft. at 229 North 23d 


The Pittsburgh Tinware Mfg. Co., Pittsburgh, Penn., will 
build a three-story brick factory on Bidwell St. The esti- 
mated cost is $21,500 


_ The Bettendorf Car Co, 
650-acre site and will erect 
South Bethlehem, Penn. 


The Harlan & Hollingsworth Corporation, Wilmington, 
Del., has awarded a contract for the erection of an addition 
to its shipbuilding plant. The improvement will cost $50,000. 


Davenport, Iowa, has secured a 
a car manufacturing plant in 


SOUTHERN STATES 


_ The Southern Metal & Foundry Co., Norfolk, Va., recently 
incorporated with a capital of $100,000, has purchased a site 
and will erect a plant for the refining of brass foundry resi- 
due and manufacturing engine brasses. Frederick D. Miller, 
Westminster, Md., is interested. 


The Richmond 
build a one-story 
18th St. 

The Phenix Motor Car Co., 
garage, 48x160 ft. 


will 
near 


Structural Steel Co., Richmond, Va., 
steel foundry on the James River, 


Lexington, Ky., will build a 


MIDDLE WEST 


The Andrew Messmer Co., Cincinnati, Ohio, brass founders, 
is having plans prepared for rebuilding its plant on Pat- 
terson, near Bank St., which was lately damaged by fire to the 
extent of $60,000. Anson Reig is arch. Noted Apr. 2. 


The United States Air Compressor Co., Cleveland, Ohio, re- 
cently incorporated, will build a two-story factory at 6526 
Carnegie Ave., for the manufacture of air compressors. R. L. 
Bacher is interested. 


On Apr. 23, fire destroyed the plant of the Hyatt Mfg. Co., 
manufacturer of gas fixtures, 616 North High St., Columbus, 
Ohio. Loss, $5000. 


The Auto Valve Co., Ironton, Ohio, recently incorporated, 
will equip a factory for the manufacture of automobile 
specialties. Otto Ehert is at the head of the firm. 


The Gurney Ball Bearing Co., Jamestown, Ohio, will add 
another story to its plant, doubling its present capacity. 

D. L. Hansberger, Lancaster, Ohio, will build a garage at 
Columbus and Chestnut Sts. He will have the agency for 
the Ford automobiles. 


The Massillon Aluminum Co., Massillon, Ohio, is building 
a two-story brick addition to its shop, 230 ft. long. 


The Monarch Machine Co., Sidney, Ohio, is haying gee 
prepared for enlarging its plant in West Sidney. I. . Thie- 
deck is pres. of the company. 


The Brown Mfg. Co., Wilmington, Ohio, is equipping a 
factory for the manufacture of automobile specialties. 

William Endicott, Rochdale, Ind., is building a garage and 
repair shop. 


The Hancock Mfg. Co., Charlotte, Mich., manufacturer of 
pcemas oilers, plans the construction of an addition to 
its factory. 


The Aetna Motor Truck Co., 
with $150,000 capital stock to manuufacture automobile 
trucks, is negotiating for a factory site. The directors of 
the company are J. G. Wagner, E. E. Kinney, J. J. Wilson and 
W. A. Eldred. 


Detroit, Mich., incorporated 
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A Semi-Automatic Manufacturing 
Miller 


SYNOPSIS—This semi-automatic machine is a depart- 
ure in miller design and construction. It has parallel 
work tables at a fixed height from the floor. They are 
mounted on a circular, indexing turntable, which alter- 
nately brings each work table into loading and cutting 
position. The operator is chucking on one while the 
other is under the cut. The lost time between cuts is 
reduced to the time required for one indexing, and per- 
haps a little overrun to clear the fixtures from the cutters, 
as in straddle milling. The finished work does not move 
back under the cutter. The spindle is carried on a verti- 
cally adjustable slide, and this in turn on a horizontally 
adjustable column. A rigid arbor support to meet these 
requirements, is one of the features. Twelve spindle 
speeds and 16 independent table feeds are provided. 
# 

The turret principle has been introduced into miller 

design and construction by James C. Potter, of the Pot- 


The spindle is fixed in a vertically adjustable slide 
which in turn is carried by a horizontally adjustable col- 
umn. These adjustments for the reason 
that there is no knee or saddle or part to take their places. 
The overhanging arm and rigid arbor support are a 
feature of the machine, and these are adapted: to meet 
the conditions of the adjustments of ‘the spindle slide and 
column. 

The machine complete, with countershaft, weighs about 
7000 lb. A 5-hp. motor is recommended for individual 
drive. 


are necessary 


THE GENERAL CONSTRUCTION 


Turning to the illustrations, Fig. 1 shows a front view 
of the horizontal machine; a vertical type is also built. 
The support for the tables is a heavy cylindrical casting 
carried completely to the floor plate, inclosing the 
mechanism for indexing and the table feed, and providing 

a bearing at the 





ter & Johnston 
Co., Pawtucket, 
R. Il. The new 
machine, intend- 
ed for manufac- 
turing duplicate 


parts, is of the 
station type, hav- 
ing a cutting and 
a loading  posi- 
tion in use at the 
same time. It 
is semi-automatic, 
the operator only 
having to put 
work into the 
vise or fixture, 
and trip the in- 
dexing mechan- 
ism that shifts 
the position of 
the work tables. 
All other move- 
ments are auto- 
matic. 

The work ta- 
bles are located at 
a fixed height and 








top for the turn- 
table which car- 
ries the two work 
tables. The turn- 
table rotates 
toward the right 
as viewed in Fig. 
1. All the oper- 
ating levers and 
handles are 
grouped at the 
front, as shown 
in Fig. 3. 

At the left of 
this turntable 
base and bolted 
thereto is the 
spindle - column 


base. This is in 
the form of a 
box casting in- 


closing the spin- 
dle-driving and 
feed-change 
mechanism and 
providing a bear- 
ing for the hori- 


ae, 


~ 


—— a 
aM keg 








parallel. They are 
carried on a cir- 


Fia. 1. 


cular saddle or 
turntable, which in turn is carried on a rigid base 
extending to the floor plate. The rotation or index- 


ing of this turntable is the operation to which the 
turret principle is applied. The lost time between cuts is 
the time required for one index, plus a small amount of 
additional time, which may be necessary to clear the fix- 
ture from the cutters, as in straddle milling. This time 
for the overrun is reduced by providing a rapid traverse 
for this purpose. The rotating of the turntable is only in 
one direction so the finished work does not pass under the 
cutters after the cut is finished. 


A Two-SvatTion MANUFACTURING 


zontally adjust- 
able spindle col- 
umn. The spin- 
die itself is carried on a vertically adjurtable slide on this 
column and projects toward the center of the turntable, 


MILLER 


where a rigid support is provided for the arbor. This con- 
sists of a vertical shaft extending up from the center of 
the turntable, a heavy steel overhanging arm necked down 
to enter its bearings and pulled back by a draw bolt, and 
an additional support extending from the top of the spin 
dle column, to which it is tongued, grooved and clamped. 
The distance from the center of the spindle to the inner 
side of the arm is 434 in. The greatest distance from 
the arbor bushing to the spindle end is 21 in., least 12 in. 
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The drive is from an expanding-ring-friction single 
pulley, shown at the extreme right in Fig. 1. This is 13 
in. diameter for a 5-in. belt, and should run 400 r.p.m. 
A countershaft with two tight and one loose pulley 14 in. 
diameter for a 5-in. belt is a part of the driving equip- 
ment. 


THE SPINDLE AND SPINDLE SPEEDS 


The spindle is made of a crucible steel forging, ground, 
and runs in phosphor-bronze bearings. The journal for 
the front bearing is tapered, and the outside of the back 
bearing is likewise tapered ; these provide adjustment for 
wear. The spindle nose is threaded, 314 in. diameter, 
31% threads, and has clutch jaws for the arbor. The 
tapered hole in the spindle is No. 11 Brown & Sharpe 
standard, continuing into a 42-in. hole for the use of a 
drawback bolt. 

Twelve spindle speeds are provided in a close approx- 
imation to geometric 


progression, the geometric ratio 
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The elevating and traverse of the spindle are hand- 
controlled by the handwheel seen at the right in Fig. 1. 
Graduated dials give adjustments to 0.001 in. 
A handle on the back releases and locks the gib binder 
for the spindle column on its base. Four wrench-operated 
bolts clamp the spindle slide to the column. 


THE Work TABLES AND TURNTABLE 


The work tables have a working surface 37x1214 in., 
and including the oil pans 43x1214 in. Each has three 
These tables are mounted parallel on top 
The drive for the feed is 


54-in, slots. 
of the turntable, as shown. 
taken from the clutch C of Fig. 5, which is shown in posi- 
tion for the work-table feeds. From this the drive is 
through a shaft extending forward under the turntable, 
and by means of a worm and worm gear communicating 
motion through a three-roll drive, or modification of the 
Horton clutch, to a short vertical shaft, shown in the 


section Fig. 5. This in turn drives two other short verti- 
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Fra. 2. Rear View or MANUFACTURING MILLER 


2. The speeds are 20, 25, 30, 37, 44, 54, 
147 and 180. They are obtained through 


three sets of change gears in combination with four gear 


averaging 1.2 
66, 80, 99, 121, 


positions on the second spindle-driving shaft, controlled 
by the lever on the lower dial shown in Fig. 1. 
and B 


on Fig. 4, are arranged to be changed by hand, and their 


These change gears, indicated by the letters A 


combinations are given on the brass plate shown in Fig. 
1. The gears themselves are on the left-hand side of the 
machine, or the side opposite the one shown in this illus- 
tration. 

The spindle drive is from a septuple hardened worm 
meshing with a phosphor-bronze wheel keyed to the spin- 


dle. The worm is mounted to slide on a feather on its 
vertical shaft to permit of the vertical motion of the 
spindle slide. In a similar fashion the drive for this 
vertical shaft is through bevel gears from a_ horizontal 


ar on this shaft being mounted in a bracket 
the in-and-out 
details of con- 


shaft, the ge 
arranged to accommodate 


These 


and slide to 


motion of the spindle column. 


struction are shown In Fie. 5. 





Fie. 3. CHucKING PosiTION OF MANUFACTURING MILLER 
cal shafts, one directly beneath each work table, and these 
in turn rotate nuts on the table screws. 

The clutch C of Fig. 5 is operated by the foot pedal 
shown at the front of the machine. 

Sixteen feeds are provided in inches per minute and 
arranged to be independent of the spindle speeds. These 
are 4, %, 1y'g, lie, 14h, 21s 248, 33g, 4%, 448, 
54%, Ty, 8a, 1014 and 1244 in. per min. In addition 
w quick traverse of 60 in. per min. is provided for use in 
moving fixtures away from the cutters before the turn- 


» 7 
~ 16> 


table indexing takes place. 

The changes of feed are obtained through a system of 
four sets of change gears and four gear positions con- 
trolled by the upper dial plate shown in Fig. 1. One set 
of these change gears is indicated by the letters 2 and 
on Fig. 4. 

At the extreme right of Fig. 4 is shown a small crank 
handie having on its This is 
used when changing gear positions, either for feed or 
speed. The handle is pushed in against the helical spring, 
the bevel pinion meshes with the small bevel gear on the 


inner end a bevel pinion. 
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single pulley shaft and the shaft can be rotated slightly 
to make it easy to mesh the gears. The purpose of the 
helical spring is to keep tlie handle out of engagement 
when the machine is running. 

The hand |-ver shown at the right in Fig. 2 is the one 
that throws in the quick traverse for the work table. It 
cperates an auxiliary drive for the vertical turntable 
shaft, which simply speeds up this shaft inside of the 
three-roll drive which ordinarily controls it. 
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INDEXING THE TURNTABLE 

The indexing motion of the turntable is at a constant 
speed taken from the clutch C of Fig. 5, when it is 
snapped into the opposed position from the one shown. 
The clutch meshes with jaws on the face of a spur gear, 
which is driven at a higher speed than the feed shaft. 

The operation of indexing is under the control of the 
foot lever shown on the front of the machine. When 
this is depressed it withdraws the turntable locking bolt, 
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HorIZONTAL AND VERTICAL SECTIONS THROUGH 


‘TABLE-FEED 


SPINDLE-DRIVING AND 


MECHANISMS 
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throws in the cone clutch G of Fig. 5, and engages the 
jaw clutch C in its indexing position. 

At the same time an automatic turntable binder H, 
Fig. 5, is released and the turntable rotates. When the 
foot lever is depressed the latch J is set and the indexing 
motion from the spur gear J drives the stud K, carry- 
ing two tripping dogs. Stud and turntable make one 
revolution in the same time. When the new index posi- 
tion is reached one of these dogs knocks off the trip J, 
releasing the foot lever, the cone clutch and the jaw 
clutch and snapping the locking bolt into its seat. Simul- 
taneously the turntable binder J is set, the work-table 
feed is thrown in and the work begins to feed through the 
cutters. 

The long hand lever shown at the right in front of the 
machine controls the main driving clutch. When this 
is thrown in the machine with all of its motions starts. 
When this is out of engagement, the single pulley only is 
in motion. 

The small handle shown at about the center of the front 
of the machine is for hand feed for the work tables when 
the machine is being set up. One feature of the feed is 
a throw-over operated by dogs on the inside of the work 
tables, which reverse the direction of feed for each index. 
The reason for this is obvious, for the work tables always 
feed together in the same direction and at the same speed, 
so after each index the direction must be changed. 

This small handle can also be used to reverse the feed 
by hand if desired when setting up the machine. The 
fifth operating handle in front is for hand movement of 
the turntable in setting up. 

LUBRICATION 


The lubrication of bearings is cared for by a few simple 
systems. The main spindle-driving worm and gear run 
it an oil bath and the spindle bearings are controlled 
from a sight-feed oiler which has a tube and needle con- 
trol for each bearing. These are operated by a single 
lever, so that snapping this into one position starts the 
feed of all the bearings, and throwing it into another 
cuts them all off. 

The gearing inside of the spindle-column base is oiled 
by a series of pipes running from two cast reservoirs on 
the left-hand side (see Fig. 2). 

Lubrication for the cutter is supplied by a geared 
pump which is cut off when the turntable indexes, thus 
delivering only when the cutters are actually at work. 
The reservoir in the spindle-column base holds some 6 
gal. A wide, deep trough is provided around the tables 
with means for draining the lubricant back to storage. 

Maximum production with this machine means the 
provision of duplicate fixtures so that pieces can be 
chucked in one position while others are being milled in 
the second. If for any reason it is desired to use this 
machine for special work, the indexing feature can be cut 
out and one table used under the cutter spindle in the 
ordinary way. 

By a proper setting of the trip dogs at K, Fig. 5, it is 
possible to feed the work tables at an angle beneath the 
‘pindle other than the normal one of 90 deg.; this may 
be of advantage for odd jobs. 

In developing this machine. the possibilities of both 
the horizontal and vertical types were considered, and 
one of each has been in use in the factory of the Potter 
& Johnston Co. for over a year. 
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A Compact MILLER VISE 

When developing this machine the need for a strong, 
rigid, easily operated and compact miller vise was felt. 
This resulted in the design and construction of the one 
shown in use in Fig. 3. This is flanged, provided with 
jaws of hardened steel, and has a capacity of 6 in. widef 
15g in. deep, and an opening 31% in. long. The feature 
is the inserting of the wrench through the top instead 
of at the end. This wrench can be conveniently operated 
with both hands and moves a bevel pinion, which meshes 
with a second bevel pinion integral with the nut on the 
This construction is exceptionally compact. 
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Equalizing Clamp for Jigs and 
Fixtures 
By H. W. DunBar 


A simple and effective equalizing clamp for clamping 
long, slim pieces in a fixture or jig is shown. The rough 
casting to be machined is at A, and it has a length suffi- 
cient to require clamping at five or six points. It is 
supported by two rest plugs at the extreme ends of the 
piece and is located by points in the usual manner. 

The clamp body B is a round steel member, free to 
slide in the hole in the body of the jig or fixture. It is 
held from rotating by means of a pin or key C. The 
clamp body is milled away in the center so that the 
casting may settle below this, and also to weaken the fix- 
ture at this point. 


vise screw. 
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EQUALIZING CLAMPS FOR JIGS AND FIXTURES 


A hardened, round, steel plug D is inserted in the 
clamp body, so that it may be easily replaced and hard- 
ened. The clamping screw is shown at £. 

The action of the clamp is as follows: The casting to 
be machined is placed in the jig and held up against the 
locating points. The two extreme end clamps are tight- 
ened first by bringing the screw FE up against the casting. 
The clamp body B moves freely in its hole in the body 
of the jig until the casting becomes clamped between D 
and F£, As these two points are brought still closer to- 
gether, the clamp body D commences to spring, owing 
to the relieved portion in the center, and continues to 
spring until it binds in the hole in the body of the jig. 
Due to this springing and binding of the whole clamp, 
it automatically finds its proper position, and clamps the 
casting in place without distorting it. 

After the two end clamps have been located the inter- 
mediate ones may be brought up, and they in turn will 
find their proper location, depending upon the shape of 
the casting whether it be irregular, or straight. Each one 
being clamped individually, the casting to be machined 
is in no way affected except to be rigidly clamped in 
place. 
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Machine Shop Trucks--Their Num- 
ber and Importance 


From A SpeciAL INVESTIGATION 


SYNOPSIS—The transporting of small parts in the 
machine shop is a matter that rarely receives the study 
that it deserves. Of necessity, means have been provided 
for handling heavy pieces, but the boxes, racks and trucks 
for lighter parts have been neglected. Few realize the 
large number of these transporting devices in the average 
shop, much less their importance. Figures recently gath- 
ered from 62 machine shops show over 100 trucks of vari- 
ous kinds in each. 
R 

How many trucks are there in your shop? How many 
different kinds of trucks do you use? Have you studied 
your trucking proposition to find the best appliances and 
methods for handling your particular class of work? 

It is a safe guess that few machine shops have gathered 
the necessary information to answer these questions. 

Acting on this belief, the AMERICAN MACHINIST re- 
cently sent out a circular letter, asking a few questions 
with regard to the trucking equipment in the shops to 
which the letters were addressed. As in all of our other 
letter canvasses, replies were received in generous num- 
ber, and in such a form as to give considerable useful 
information. We are glad to take advantage of this op- 
portunity to thank all of those who codperated with us in 
this investigation. 

The purpose was to find out the kinds of trucks in 
use, their total number, and the distribution of the vari- 
ous common types. . It was expected that this information 
would impress upon all of us the importance of the me- 
chanical equipment used in handling small parts in ma- 
chine shops, and possibly lead to a more careful consid- 
eration of the matter. 

It is no injustice or reflection to say that the average 
machine shop does not know how many trucks it has in 
use. There is no regular storage place for them when 
they are not in use, and during the regular working hours 
they are constantly in motion from one part of the plant 
to another. As a rule they are neither numbered nor 
listed, and come under no one’s supervision unless they 
happen to be broken and need repair, and a half dozen or 
score of new ones are purchased when the visible supply 
seems to run low. Thus they are not looked upon as a 
permanent part of the equipment, but as a sort of an un- 
important necessity. If there are a number of different 
kinds in the shop, a truckman will pick out the one that 
he prefers for some personal reason or because it seems to 
be best adapted for the work that he is handling, and by 
hiding this under the stairs or in some dark corner, he 
manages to keep it from day to day for his own use—all 
this without planning and intelligent supervision. 

The contrast between this picture and the means for 
handling heavy parts is great. In the latter case, cranes 
and hoists are amply provided in a plant equipped in 
modern fashion and with an eye wide open to the needs 
of the work to be handled. 

The replies received deal with these points; the num- 
ber and variety of trucks in use; the expressed belief on 
the part of a number of correspondents that their meth- 
ods were not as good as they should be, and, in a num- 


ber of cases the fact that trucking methods are being 
carefully studied to find means of improvement. The 
replies indicate that the matter is of importance and 
timeliness. 

THe Trucks IN 62 AMERICAN MACHINE SHOPS 

An analysis and totaling of the figures from 62 shops, 
building many different kinds of machines, give these 
results : 


si ee eee a was wade 6 ue bd Oneee .1796 
POPE EEE ET SS POR 1683 
en ee ake a ie aw eek we ee ooo Lic amiee 1632 
Baggage and warehouse trucks............+-..s+s+5: 817 
i Se ee eee aweeed eee en nee 408 
ri... tee ede Cee Sasa cdabedenes utube tuene 93 
a been 6 ane kenewae thee kease ees 76 
Lifting trucks oe aie hae TOG WOM ARO REAes be 620480402 67 
Electric trucks ...... wae Sanath ele da Se er k en a > ahaa 9 

LE is eel da a uae Robs Oo bane ee eee ed ehandee ae 6581 


This gives an average of over 100 trucks of various 
kinds per shop, and shows them to be a part of the 
equipment of such importance that they need the best of 
attention from every viewpoint. To give an idea in 
graphic form of what this means, the illustration on page 
870, of this issue, has been prepared. 

So much for the importance of this subject from the 
quantity side. The following quotation from a large ma- 
chinery-building plant, building both heavy and light 
machinery, shows how they studied this matter and the 
solution reached for one line of product: 


The subject of floor trucks is a live one, inasmuch as we 
have during the past year and a half been making quite a 
radical change in that branch of our service. We had been 
using ordinary 2-wheel baggage trucks, to the extent of 
perhaps a half a dozen, and box trucks of a size about 24x36 
in., and 24 in. deep, mounted on three wheels, one a 
wheel; of these we had probably 30 or 40 in use. 

There were many objections to both these forms of trucks 
for our service. The box truck was especially hard on the 
operator in lifting heavy parts out of it, and in loading this 
truck the parts were usually dropped a greater or less dis- 
tance, frequently resulting in the breaking of 
jection. 

Something more than a year ago, after some experiments 
I determined upon a form of truck which seemed likely to 
answer our requirements, and decided to have them built to 
our specifications. 

These trucks have a deck 30x72 in. raised 24 in. above the 
floor level. The deck is armored with strips of sheet steel 
1%x* in. fastened with screws every 4 in. to the wooden 
deck. The truck hag two large non-swiveling wheels 22 in. 
diameter, and two caster wheels 8% in. diameter, the wheels, 
as well as the stem of the caster, being mounted on ball 
bearings. The height of this truck we settled upon, as most 
suitable for an operator lifting off castings. These trucks 
cost us about $19 each. We installed 20 at first, but our 
men found them so desirable that within a couple of days 
they were all struggling to get these particular trucks. We 
have added to the number until we now have 100 in use and 
have extended their efficiency by assigning two trucks to 
each machine, the operator taking the parts one by one as 
he performs his particular operation from one truck and de- 
positing them upon the other when the operation is com- 
pleted. 

Under the old system castings were dumped on the floor or 
piled up alongside of the machines first in service, and after 
the operation there had been performed were picked up by a 
helper and carried to the next machine where the same 
method was followed. The present system of keeping the 
castings upon the trucks at dll times, except when work is 
being performed on them, has resulted in saving entirely the 
wages of two men, who were before constantly kept busy in 
serving the machines. Further, the system saves the floor 
from being bruised and cut up by the constant dropping of 
castings, saves in the breakage of castings, which used to be 


caster 
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a frequent occurrence, and last but not least makes the labor 
on the part of the machine operator notably easier. Now 
instead of lifting the casting from the floor he lifts it from 
a point which he can reach without stooping. Our men have 
all noticed the relief in this respect. Another desirable re- 
sult is that the floor is kept clear, excepting where the ma- 
chines themselves stand, and it is possible to sweep it clean, 
the trucks being readily moved about for such purpose. 

Each of these trucks has a capacity of from two to three 
tons, and with this weight is easily moved by one person, 
the swiveling wheels allow its being easily steered in narrow 
places. 

Tue Newer Forms or Lirrine Trucks 

A number of firms have commented upon the use of 
some of the newer forms of lifting trucks used in con- 
nection with auxiliary platforms or boxes. In general 
these comments are favorable, although two letters com- 
ment upon this type in unfavorable fashion, one going 
to the extent of saying that they are dangerous in the 
hands of the average laborer. The different points of 
view are brought out in the following quotations. The 
first is from a machine-tool building firm, employing 
some 350 men. 


During the past year we have been using three lifting 
trucks with some 250 to 300 auxiliary boxes. These are 
handled by two truckmen. In addition to this style of truck 
we have a half a dozen regular four-wheel platform trucks 
used for special work. These are operated by one additional 
truckman with the help of a department laborer. Our total 
trucking force consists of but three men with occasional 
help from department laborers. This small force handles 
from 800 to 1000 jobs edch day, each job having from one 
piece to 50 pieces, with an average of about 75. 

We are trying out lifting trucks or the transveyor system, 
and like it very well. 

We have had a large number of platforms made to use 
with two lifting trucks, and we think they beat anything 
going. 

In our opinion the most efficient way to handle small parts 
around the shop is by means of lifting trucks. It is only a 
question of time before we will install this system entirely 
in our shop. 


The other side of the use of these trucks is pointed out 
in the two following quotations: 


Recently we tried out three forms of lifting trucks. All 
of these worked on the principle of having a number of 
platforms, a truck raising the platform and taking it around 
to the various departments. We returned all of them, how- 
ever, on the ground that they were too risky for the average 
laborer to operate. We had one accident where the laborer 
lost control of the lowering handle due to his hands being 
greasy, and this convinced us that this type of truck should 
be positive in raising and lowering. 
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We believe, where possible, that the storage-battery truck 
is the best solution of the trucking problem in machine shops, 
and plan to introduce it in the near future. The ideal con- 
dition would be a storage-battery truck arranged with an 
elevating device, so that the material could be elevated on 
racks or platforms after the style of the present manually 
operated lifting truck. We use one of these manually oper- 
ated lifting trucks at present, but find drawbacks in 
elevating the work by hand. A storage-battery truck with 
an electrical attachment for raising and lowering would be 
ideal under our conditions. 


A Convenient and Economical 
Oil Storage 


By Gero. B. Morris 


In nearly all plants the space underneath the railroad 
freight receiving platform is not used. This space makes 
an ideal oil storage. ‘The illustration shows such a stor- 
age at the Pierce-Arrow Motor Car Co., Buffalo, N. Y. 

All the excavation required was a 214x3-ft. trench, ex- 
tending the length of the barrel storage and a small tank 
storage at the left of the plan. 

The barrel truck rides on the rails, the height of the 
trucks being the same as the grade outside of the build- 
ing, making it possible to roll the barrels on the truck 
with little effort. The truck is then drawn along the 
rails and the barrels deposited on the side where they 
are stored. 

This storage holds about 90 barrels. When a barrel 
of oil is called out, the truck is loaded from the side 
storage and drawn along the rails and the barrel rolled 
from the truck out of the delivery door. The floor of 
the manufacturing building is only 6 in. higher than the 
top of the truck, requiring but little effort on the part 
of the workman to roll the barrel from the truck to the 
main floor. 

All oil barrels will leak and so a drain is extended 
along each side of the storage for the purpose of catch- 
ing this leakage. This oil is filtered and used. The 
tank space at the left is for miscellaneous supplies, oils 
and spirits. : 

The building is fully protected by fire doors which 
make it impossible for fire to reach the main building. 
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Testing Hardening Steel at the 
S. A. F. Ball-Bearing Factory 


By Uno Forsserct 


SY NOPSIS—A description is given of the laboratory of 
this firm, erected and equipped but two years ago. It tis 
especially prepared to study hardened steel and details 
of the appcratus and methods are given. Special atten- 
lion is paid to the properties of the steel to resist fatigue, 
to resist shocks and to resist wear, 


When, in 1912, the Aktiebolaget Svenska Kullager- 
fabriken (S. K. F. Ball Bearing Co.), of Gothenburg, 
Sweden, erected and fitted up a new uptodate laboratory, 
the principal objects were : 

1. To examine the physical properties of the material 
to be used in the manufacture of the ball bearings, to 
carry out an effective control of the material delivered, 
and to suggest improvements in its composition and treat- 
ment. 

2. To test and examine the properties of the fin- 
ished bearings with regard to friction, carrying capacity 
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and other properties, at different speeds and loads; also 
to test proposed improvements in the construction or 
other factors affecting the bearings during the run. 

In this article the tests named under 2 will not be 
considered. 

Before proceeding with a description of the methods of 
testing the material for ball bearings, however, it may 
be advisable to point out the properties which are re- 
quired in this material. 

When a ball revolves under load, the material both 
in the bali and the races issexposed to tension and pres- 
sure stresses. The stresses on the material change in 
continuous sequence, the maximum being on the outer 
surfaces of the bodies. A shaft rotating under load is, of 
course, exposed to similar stresses. As is well known, 
it sometimes happens that shafts are broken in cases where 
the fracture must be ascribed to so called fatigue stresses, 
that is, repeated alternating stresses up to a certain load 
below the limit of elasticity. The fatigue curve of a 
steel at different speeds and loads generally seems to as- 
sume the shape shown in Fig. 1. 

This shows that a steel should be able, and practically 
speaking, is able, to support similar fatigue stresses for 
any length of time up to a certain limit without rup- 
ture. As the fatigue stress on the material approaches 
this limit, which we will call the fatigue limit, the dan- 


*Shop Superintendence Series. 
*+Metallurgist, Aktiebolaget 
Gothenburg, Sweden. 


Svenska Kullagerfabriken, 


ger of breakage increases and when the limit is passed, 
rupture must inevitably occur. If the material in the 
body subjected to fatigue is exposed to stresses exceeding 
the above named limit of fatigue, this will first become 
evident on the outer surfaces, where the changes in load 
reach their maximum. The outer surface will then show 
a small crack which, if the fatigue is continued, will 
gradually become a break. ‘To avoid this, it is necessar) 
either to fix the dimensions of any given piece of steel, 
so that the limit of the fatigue is not passed, or else to 
choose the steel and its treatment so that the elastic limit 
is correspondingly raised. 

The same conditions naturally prevail in a still higher 
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DraAGRAM oF Test Preck AND JAws FoR BEND- 
ING Test ON HARDENED STEEL 

degree in the case of ball bearings, as the principal di- 
mensions of these are standardized. Here it is 
quently necessary to obtain a material that, within the 
given limit for each size, in connection with other re- 
quired properties, possesses the highest possible elastic 
limit and resistance to fatigue. Fatigue in the case of 
bal! bearings often manitests itself in the so-called “pee! 
ing” of balls or races, but the original cause is also in this 
instance the fact that a crack in the surface has started 
on account of fatigue. I do not mean to say, of course 
that in all cases where peeling is found the cause must 
be the one above mentioned, because the same phenome- 
non naturally occurs after overloading and also where 
there is some local fault with the steel, such as slag, 
unsoundness, internal stress, and so on. 


conse- 
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In addition to the above mentioned stresses, it is well 
known that a ball bearing is subjected to heavy shocks 
or blows, especially in machinery subject to sudden load 
stresses and changes, to say nothing ahout the none too 
careful handling during mounting, consequently the 
material must have a sufficiently big safety factor to meet 
these extra strains. 

Last, but not least, it should be 
it is of the greatest importance in the durability of a 
ball bearing that the material possesses the greatest pos- 


remembered that 


sible resistance to wear, 

The three most important properties, which the fin- 
ished ball-bearing material are conse- 
quently : 

1. High fatigue limit; 

2. High resistance to blows and shocks; 

3. Highest possible resistance to wear. 

To find out these properties, it is evident that investiga- 
tions must be performed on test pieces which have been 
subjected to the same treatment as that given the fin- 
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ished material. Anyone who has had experience in test- 
ing the mechanical properties of hardened steel is, how- 
ever, well aware not only of the great importance of the 
last operations in steel manufacture, but also of the fact 
that in many cases the reason for a difference in the 
strength of similarly constituted and hardened steels must 
be sought considerably further back. Thus, in addition 
to the composition, the structure, shape or grain, me- 
chanical impurities and the like, of the original material, 
must be known. Otherwise the possibility of forming an 
opinion of the quality of different kinds of steel (not only 
with regard to different makes, but also to different com- 
positions) on the basis of strength tests in hardened con- 
dition would be a still more complicated problem than it 
is, even with this important source of help. From the 
above it is evident that to ascertain reliably the prop- 
erties of steel, a metallographic examination must take 
place in addition to the chemical analysis, and must be 
carried out parallel with the resistance tests. 
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EQUIPMENT OF THE METALLOGRAPHIC LABORATORY 


For the heat treatment of the test pieces and the physi- 
cal investigations in connection therewith, the laboratory 
is equipped with an electrical furnace, Heracus system, 
with an adjustable range from 300 to 1300 deg. C. (572 
to 2372 deg. F.), a No. 17 gas-muffle furnace from the 
American Gas Furnace Co. for temperatures up to 1100 
deg. C. (1832 deg. F), and for lower temperatures up to 
300 deg. C. (572 deg. F.), and an oil bath heated by 
means of gas. The measuring of the temperatures is 
done by a Le Chatelier pyrometer for higher tempera- 
tures and by an ordinary mercury thermometer for those 
under 300 deg. C. (572 deg. F.). The electrical furnace. 
which, when required, can be equipped with an hermetic- 























INSTRUMENT FOR MEASURING DEFLECTION OF 
HARDENED STEEL Test PIEcE 


Fia. 5. 


ally closed tube of porcelain, is used for the determina- 
tion of the critical points according to the “compensa- 
tion” method and for all such investigations as have for 
their object the determination of the influence of a par- 
ticular, carefully fixed temperature upon the physical 
or mechanical properties of a steel. 
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For the hardening of test pieces for resistance to wear, 
the gas-muffle furnace is generally used, and as harden- 
ing fluid, salt water containing about 10 per cent. com- 
mon salt. 

With regard to different hardening fluids, I may, in 
this connection, say a few words about the theory set up 
by Prof. C. Benedix, regarding the cooling power of 
liquids on quenching velocities, as published in his excel- 
lent paper in the “Journal of the Iron and Steel Insti- 
tute.” 1908, Vol. 11. As is well known, the result of 
Benedix’ investigations in this respect shows that the 
latent heat of vapor of a fluid is the principal factor in 
fixing the cooling velocity at quenching, and that a salt 
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Fic. 6. DEFLECTOMETER ATTACHED TO TEST SPECIMEN 
solution is by no means superior to ordinary water with 
regard to the cooling power, being on the contrary rather 
less effective. As, however, quite other results had been 
obtained in practice, this statement at the time met with 
much opposition. The reason simply seems to be that in 
practice, when hardening, two factors must be taken into 
consideration. 

The theory set up by Professor Benedix concerns the 
conduction of heat from the body to be hardened and the 
scale that in most cases adheres to the piece to be hard- 
ened and which must be removed as quickly as possible. 
As is well known, different kinds of steel have not the 
same property of ridding themselves of this scale, but 
in practice it has also been found that different harden- 
ing liquids possess different capacities in this respect, 
this latter factor may, in many cases, have a considerably 
greater influence than the slight difference in the latent 
heat of vapor, between, for instance, pure water and a 
common-salt solution. It is difficult to give a definite 
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explanation of this, but it is possible that if a salt solu- 
tion be used, the salt after the water has been vaporized, 
will deposit itself on the hardening piece and on account 
of its high temperature decrepitate, thus carrying off the 
scale with it. 

For examining the grain shape and the structure of 
fractured surfaces, a binocular microscope is used, and 
Professor Marten’s metal microscope is used for polished 
and etched surfaces. 
unhardened material, a saturated solution of picric acid 
is used, and for a hardened piece a 1 per cent. alcoholic 
solution of hydrochloric acid. The time required for 
etching is somewhat dependent on the different steels, but 


For etching the polished samples of 
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RecorD OF BENDING TESTs ON HARDENED 
STEEL 


Fig. 7. 
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CHARACTERISTIC BREAK OF A HARDENED STEEL 
Test PIECE 
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as a rule, 20 is required when using the former 


solution and about 


sec, 


5 min. when using the latter. 


METHODS FOR THE MECHANICAL PROPERTIES 


oF HARDENED STEEL 


TESTING 


I will now proceed to describe the testing methods em- 
ployed for ascertaining the mechanical properties and in 
the first place those used for determining the elastic 
limit and the breaking load. Among the methods for the 
determination of these properties, the tensile test is the 
most common. It is well known, however, that it is diffi- 
cult if not actually impossible to carry out such tests on 
hardened material, owing to the fact that the test pieces 
in addition to the known and desired tensile 
are at the same time subjected to bending of unknown 
quantity. These latter will have an influence upon the 
results and make the tests altogether untrustworthy. 
One has, therefore, to resort either to pressure or to 
bending tests. Of these, however, the bending test is 
without doubt the more effective, both with regard to the 
nature of the stresses and the reliability of the results 


stresses 
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obtained. The method adopted for these tests in the 
S. K. F. laboratory is principally the one indicated by 


Professor Stribeck, as shown in Fig. 2. This consists 
of inserting the test piece in two parallel jaws, which are 
loaded as shown in Figs. 2 and 3. 

The meaning of the signs in the following equation 
is shown in Fig. 2. 

The bending moment with regard to the middle of the 


fest bar is: 


My = Pa 
and the maximum bending moment 
Vv Pa 
4imax. ds 
” 32 
The deflection: 
, 18? 
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For obtaining the required load on the test piece, I 
am using an arrangement as shown in Figs. 3 and 4. 

For determining the elastic limit and modulus of elas- 
ticity, the deflection for each load is fixed as carefully as 
The arrangement for this purpose can be seen 
from the sketch and halftone, Figs. 5 and 6. 

As shown by these, the deflections of the test bar 
transmitted to a steel pin firmly carried in the 
same direction of movement, and pressed, by means of a 
spiral spring, against the middle of the test bar. The 
raovements of the pin are measured by the aid of a Mar- 


possible. 


are 
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ten’s mirror apparatus, and are calculated as follows 
(see Fig. 5): 

Deflection f = r sin a 

Reading C = b 2 tana 
As, however, a is a very small angle, the sine and tan- 
gent for the respective angles can be exchanged for the 
angles themselves, thus giving: 
er 
2b 

To determine reliably the elastic limit, the test is 
carried out so that the test piece is subjected to a certain 
initial load, generally 20 kilos per square millimeter 
(27,500 lb. per sq.in.). After each increase of the load 
and recording of the corresponding deflection, the load 
is brought down to the initial load to ascertain whether a 
permanent set has taken place. 

The loading and unloading are repeated until con- 
stant values are obtained. As soon as one is satisfied 
that the elastic limit has been passed, the measuring 
apparatus is removed and the test piece loaded until rup- 
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ture occurs. The record, shown in the table, and the 
curve, Fig. 7, prepared on the basis of such a test on a 
steel used by the 8. K. F. company, show how the tests 
are executed and the accuracy obtained. 

Fig. 8 shows how the test pieces generally break. 


AnotTuer Metruop 


Another method of testing the bending strength of 
hardened ball-bearing steel is used by a few manufactur- 
ers of ball-bearing steel and simply consists in turning 
out a ring from the material to be tested. This is hard- 
ened and afterward loaded as shown in Fig. 9. 

To find out the reliability of this method, similar 
tests have been performed in our laboratory in addition 
to our own bending method. With a view of obtaining 
the greatest possible exactness the rings were clean ground 
after hardening. 
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Defiections in Defisstions in The bending strength per surface unit was approxi- 
Readings: Divisions Millimeters : 
a Right Total Differ- Perman Total Perman- mately calculated according to the formula: 
ence. ent. ent. 3 P D m 
20.0 10.0 10.0 20.0 . 0.0 0.0193 0.0 Mt = 
32.7 10.58 10.62 21.20 1.20 . 0.0313 2 bc? 
20.0 10.0 10.0 20.0 0.0 . 6.0 ‘ e 
32.7 10.58 10.62 21.20 1.20 0.0313 ... For the notation, see Fig. 9. 
20.0 0.0 10.0 20.0 0.0 0.0 ’ . 
oe oo. 11.40 22 44 1.24 0.0437 : The trials have proved that, when loaded to break- 
20.0 10.0 10.0 20.0 0.0 0.0 . ‘a RS Pe A I 
454 © 11.08 11°40 oo'440 i 66437 ing, this method gives unsatisfactory results, probably 
20.0 10.0 10.0 20.0 0.0 + 0.0 7} » Ai fara 5 abs wists _ : - toe —— 
s i 317 i i's yor owing to the diffe rent friction resistance of the test ring 
20.0 10.0 10.0 20.0 . 0.0 7 0.0 and the cylindrical surfaces. To obtain more reliable 
58.2 11.52 12.17 23.69 1.25 0.0562 . : . — 
20.0 10.0 10.0 20.0 0.0 0.0 results, the loading should take place at intervals with in- 
71.0 12.03 12.91 24.94 1.25 0.0687 . ° 
20.0 10.01 10.00 20.01 0.01 0.0001 termediate unloading. 
71.0 12.03 12.91 24.94 1.25 0.0687 \ tr 5 Mca i ' ~ 
20.0 10.01 10.01 20.02 0.02 0.0002 At the beginning of this paper it was said that break- 
3.7 2.55 3.66 26.2 27 0.0814 . . > 4s 

ip Le Se ey Geli ye . 60003 «= ages on ball bearings may occur from fatigue. It has been 
83.7 12.55 13.65 26.21 1.27 0.0814 ; pum whe i Mente oe Metin « 4 
20 2301002 10.01 20 03 oan ee 6 @o03.-~«SCs Proved by practical trials that this limit of fatigue stand: 
96.4 13.03 14.26 27.29 1.08 0.0922 ve lati » elastic it. even f , 
>t Fe “= A as — con ” we Ee fh lation to the elastic limit, even for / the 
96.4 13.05 14.29 27.34 1.13 - 0.0027 same steel treated in different ways, and so direct fatigue 
20.0 10.04 10.01 20.05 0.05 : 0.0005 ch . ; 
109.1 13.52 14.89 28.41 1.07 0. 1034 tests are also performed. ‘These are made according to 
20.0 10.05 10.02 20.07 0.07 a aiid 0.0007 , . : . : ; 4 
109.01 13.52 14.90 28.42 1.08 0.1035 .  Woehler’s method and on a machine similar in principle 
20.0 10.05 10.02 20.07 0.07 re i 0.0007 . . . . 

; ‘to the apparatus described by the Director of the Testing 


Becaking lead = 31.06 hg /mm* = 157.000 B. per oqin. Institute of the Roval Technological High School in 
Modulus of elasticity E = 20,900 = 28,737,500 English units. ; : ge Ag . , : ; 
Stockholm, Roos af Hjelmsater, at the 1912 Congress in 
New York of the International Association for Testing 
ne Materials. 
“ : — = an . . 
Some small alterations have, however, had to be made, 
principally on account of the very hard steel which is 
used here. Thus it was necessary to grind off the heads 
7a pone ial ea of the testing pieces, as shown by the sketch, Fig. 10, 
a as otherwise the  spring-clamping 
sleeve is hammered out, which in turn 


TABLE 1. LOG OF BENDING TEST ON A 10 MM. TEST PIECE 
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Fig. 12. Test Prece To Be Tested ror RESISTANCE TO 


SHOCKS causes the testing pieces to burst in 


the jaw and not where breaking is in- 
tended. Fig. 11 illustrates this ma- 





chine, 





As the machine has been described 
in detail in the paper, a description 








here is unnecessary. 





With regard to the machine as a 
whole, however, I would point out 
that to obtain reliable results, it is 
necessary that it should be made with 
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= ad the utmost precision, especially with 
QV, 7 
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regard to the centering which, of 
Macrn Ss? . . . 
course, is of the greatest importance 


Fic. 14. Meruop for smooth running without vibrations. 
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readily be understood, at higher speeds the deflection 
eaused by a constant load will decrease as the speed is in- 
creased. This is also shown by Roos, who cbtains a some- 
what higher fatigue limit at increased speed. For the 
tests in our laboratory a speed of 1400 r.p.m, is used and, 
to save time, care is taken that the starting load is as 
near the limit of fatigue as possible. When the test 
piece has withstood 2,000,000 revolutions with this load, 
without breaking, the load is increased successively, the 
test piece enduring each new load for 2,000,000 revolu- 
tions. The highest load used without causing a fracture 
is considered the limit of fatigue. 

The second necessity for a suitable _ ball-bear- 
ing material is: Greatest possible tenacity and high re- 
sistance to shock. To ascertain this property, shock tests 
are performed on the hardened material. The tests are 
made in a Charpie’s hammer with a capacity of 10 mkg. 
(72 ft.-lb.). With regard to the shape of the test pieces, 
the International Association for Testing Materials pre- 
scribes square pieces 55 mm. long (2.2 in.) with an area 
of 10x10 mm. (0.4x0.4 in.), 5 mm. depth (0.2 in.) notch 
of %-mm. (0.026-in.) radius and 40 mm. (1.6 in.) be- 
tween the supports. As has already been indicated, how- 
ever, we have to perform these tests on hardened material 
and it is therefore evident that no other work but grind- 
ing can be performed on the material after the hardening. 
It is also evident that if a notch were to be used this 
would have to be ground after the hardening. 

From this it will be understood that the rules set up 
by the association cannot well be applied here. Conse- 
quently, we have been obliged to make investigations to 
determine a shape suitable for our purpose. For the first 
trials in this respect, test pieces with a square area ot 
10x10 mm. (0.4x0.4 in.) were chosen, some with a notch 
of 2-mm. (0.08-in.) depth and with an angle of 45 deg., 
others with a semicircular notch of 1l-mm. (0.04-in.) 
depth and 1-mm. (0.04-in.) radius, and again others 
without any notch at all. All the test pieces were 55 
mm. (2.2 in.) long and 40 mm. (1.6 in.) between sup- 
ports, 

The investigations, however, proved, to begin with, 
that square test pieces are not suitable for shock tests 
on hardened material, owing to the fact that the edges are 
inclined to take harder hardening than the intermediate 
sections. In addition, this shape is apt to show harden- 
ing cracks, especially as the object of the testing is to find 
out the influence of a less satisfactory heat treatment. 

With regard to the test pieces with notches, as com- 
pared with such without any notch, the former gave more 
uniform fracture and, as a consequence, more uniform re- 
sults. As regards the shape of the notch on the other 
hand, the V-shape proved to give uniform results, pro- 
vided it was made carefully. Even in the case of the 
best steel, these results were so low that the accuracy of 
the machine used was not sufficient to distinguish ma- 
terials with considerable differences in the tenacity. 

Continued investigations have resulted in the adoption 
of the shape shown in Fig. 12, which seems to us to be 
the most suitable for testing the brittleness of hardened 
steel, 

The turned test piece, 114% mm. (0.46 in.) diameter, 
is ground down after the hardening to exactly 11 mm. 
(0.44 in.) diameter (as shown in the sketch), and is 
afterward ground flat on one side and there provided with 
a cylindrical notch 1 mm, (0.04 in.) depth and 1-mm. 
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(0.04-in.) radius. The force of the blow is calculated 
and stated in kg.-cm. per em.? 


RESISTANCE TO WEAR 


With regard to the last condition for the quality of 
the material in a ball bearing, that is, the greatest pos- 
sible resistance to wear, it is usual to determine the hard- 
ness of the body to obtain an idea of its properties in 
this respect. 

The most extensively used method for the determina- 
tion of hardness is, without doubt, Brinell’s ball-pressure 
test. Generally a 10-mm. (0.4-in.) ball and a load of 
3000 kg. (6600 lb.) are used. In case of very hard 
steel, however, a sharper record of the diameter of the 
ball impression is possible, if a smaller ball and a cor- 
respondingly suitable load be chosen. Thus we are using 
for this purpose a 5-mm. (0.2-in.) ball and 1000-kg. 
(2200-lb.) load. 

Should it, however, for scientific purposes be necessary 
to distinguish as minutely as possible between the differ- 
ence in hardness of very hard steels, Professor Marten’s 
scoring method will probably give the most reliable result. 
According to this method, a polished surface of the test 
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piece is scratched by means of a diamond under a cer- 
tain fixed load. The width of the scratch thus obtained, 
measured under a microscope, will give a comparative 
measure of the hardness. 

During the last few years the so called reboundimeter 
tests have to some extent come into use. According to 
this method, a weight is allowed to drop from a certain 
height on a polished surface of the test piece. The hard- 
ness of the body is indicated by the height to which the 
weight rebounds. This method does not give the hard- 
ness according to the above defined test method, but 
rather a combined comprehension of hardness and elas- 
ticity. For mass manufacturing of a certain article, 
however, this test offers advantage in control of the uni- 
formity of the product, on account of its simplicity. 

The investigations made regarding the connection be- 
tween hardness and wear have given a negative result. 
Thus E. H. Sanitor summarizes the results, partly of his 
own researches and partly of investigations made by F. 
Robin Paris and E. Nusbaumer, in the following con- 
clusion: 

In case of a high Brinell hardness a smaller wear may 
be expected, but there are so many exceptions that the use 
of the Brinell test with a view to deciding the wear is un- 
reliable, so far as can be judged by the above-mentioned 
wearing tests. 

From this it will be seen that to find out the most 
suitable material and treatment for it, it is necessary to 
perform direct tests with regard to resistance properties 
against wear. 
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Fig. 13 shows the machine which is being used here 
for wear tests (direct grinding) on steel. As will be 
seen, two test pieces are fixed simultaneously to a mov- 
ing arm, which carries them backward and forward 
over a rotating disk. 

Fig. 14 shows the size of the test pieces and the 
method of holding. As grinding medium, Hubert emery 
paper No. 1M is pasted on the disk. The gear segment 
shown in the halftone is intended to turn the test pieces 
around, while they are moving over the rotating disk, to 
get as uniform a wear as possible over the whole grind- 
ing surfaces of the test pieces. The arrangement for the 
loading and other details may also be seen from the i)- 
lustration. The grinding disk rotates at a speed of 300 
r.p.m., while the arm carrying the testing pieces gives 
17.5 double strokes per minute. The wear is decided by 
weighing the pieces before and after each trial and is re- 
corded in per cent. of the wear on the normal steel tested 
simultaneously. 

As it is possible that there may be a difference between 
direct grinding and wear in a ball, direct wearing tests 
on finished bearings are also performed in such a man- 
ner that a certain quantity of a wearing medium is 
passed through the ball bearings per unit of time. As 
wearing medium a mixture of oil and slimed emery is 
used. The wear on the different parts of the bearing 
is found by weighing. 

Direct Tests oN BALLs 


In addition to the tests on material fer ball bearings 
described above, direct tests on balls are performed. 
These are made in the usual way, so that three balls are 
placed one above the other. For recording the elasticity 
a Marten’s mirror is used, and to provide for a convenient 
application of it the outmost balls are fitted with grooved 
sleeves (see Fig. 15). 

As is here shown, the total compression amounts to: 
_ ra 
~ 2b4+r 

Provided that the elastic limit is not passed and that 
balls of equal size are tested, the same compression, ac- 
cording to Hertz*, amounts to 


S 


S = 2.469P2x22 

R 

P = The total load on the balls; 
1 


> aon E = the modulus of elasticity ; 


R = The radius of the balls. 

These two equations will furnish the elasticity modulus. 

For examining the hardness of the balls, the following 
method is used in the 8. K. F. laboratory. Three balls 
are placed one upon the other, as indicated above, and are 
loaded and unloaded three times up to a certain given 
pressure. After each series of loadings, the center ball 
is taken out and the permanent set measured. If such 
trials are performed with a number of good balls of differ- 
ent diameters, the curves, as in Fig. 16, are obtained 
by plotting the squares of the ball diameter as abscissas 
and the permanent set in millimeter as ordinates. By the 
aid of these curves it is a simple matter to determine 
whether the balls of each size possess the right hard- 
ness or not. 


*Gesammelte Werke von Heinrich Hertz, Bd. sid 155, 174. 
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Hartman’s Automatic 
Comparator 


In the International Bureau of Weights and Meas- 
ures, just outside of Paris, France, is an automatic com- 
parator for end measures. ‘Two gages of approximate- 
ly the same length can be put into the machine and a 
series of determinations made and recorded on a paper 
chart. The machine measures first one and then an- 
other. It can be set to make a certain number of deter- 
minations and when these are completed it will stop. 

The following brief description is translated from one 
of the publications of the bureau, written by Albert 
Pérard. 


of 
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ASSEMBLED COMPARATOR 


Fig. 1. 


Hartman’s automatic comparator as shown in Fig. 1, 
was built to assure exactness in the sizes of gages to be 
used for the same work by different hands, such as those 
used for boring guns of the same caliber in different fac- 
tories. This instrument can compare the lengths of any 
number of gages within its capacity and with an en- 
tirely negligible error. 

The two gages AA Fig. 1, that are to be compared 
are placed between the two anvils BB, The anvil B 
is stationary on the tailstock C. The tailstock is free 
to slide on the base, which is graduated to a length of 
1120 mm. (44 in.) The anvil B, can be moved back- 
ward or forward in the stationary tailstock by means of 
the left-handed screw D of the pitch of 1 mm. (0.039 in.). 
The rotation of this screw, instead of being like the com- 
mon micrometers, on a graduated cylinder which turns 
in front of a given point, is measured from the position 
of one of the arms # which are revolving in front of a 
graduated chart F. 

These arms are connected, with an adjustable attach- 
ment, to the head to form between them equal angles. 
Their length is such that they describe a full circle of 
2m. (6% ft.) in circumference, while the screw, con- 
nected with the head, makes one revolution and travels 
the distance of one pitch, 1 mm. (0.039 in.). 

The multiplication of the movement is 1 to 2000. 
If the portion of circle on the chart is divided into 1000 
parts of 2 mm. (0.078 in.) each, when one of the arms 
has moved that distance, the surface of the screw would 
have moved one micron (0.000039 in.). By placing 
these two gages AA one after the other between the an- 
vils BB,, they are measured and their lengths registered. 
Each stop of the arms on the chart gives a pricked hole. 
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The difference between the locations of these marks gives 
exactly the difference between the lengths of the gages 


in microns. 


THE OPERATIONS OF THE MACHINE 

All of the operations are automatic, as shown by the 
illustrations, Figs. 2 to 4. <A belt 7, Fig. 2, turns contin- 
ually and slowly with a uniform movement around the 
pulley P and loose pulley J which are driven by a motor 
whose normal speed has been greatly reduced. On the 




















Figs. 2 AND 3. OPERATING DETAILS 
belt is fastened, on the outside, a half-eye A which on 
its travel around governs all the operations. 

The two wires L and L, are wound in opposite di- 
rections in the grooves of the head H which is composed 
of two pulleys, one being twice the diameter of the other 
as shown in Fig. 3. The wire L has at its end the weight 
M which has a tendency to close the screw. The duty 
of L,is to counterbalance in necessary time the action 
of L and it has on its end a ball M,, of a little larger 
liameter than the half-eye K. When A comes around 
with the belt, it strikes the ball, pulls on the wire L,, 
raises the weight, and opens the screw. When K has 
passed over the lower part of the pulley, and consequent- 
ly lost the contact of the ball, the weight M by gravity, 
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comes down and closes the screw until stopped by the 
contact with the gage to be measured. 


ACTION OF TRANSPORTER 


At this point, the action of the weight is overcome by 
the contact of the gage, the rotation of the screw is also 
stopped and one of the arms will register on the grad- 
uated chart, the corresponding position of the stop. The 
half-eye K starts its upward movement as soon as the 
ball is released, and the screw when completely open, 
strikes an arm JN, placed on a disk behind the pulley and 
raises it. This movement is transmitted, by an eccen- 


tric and connecting-rod, to the transporter O and by 
means of a scale movement, Fig. 4, brings the second 
gage to be compared in front of the two surfaces BB, be- 
fore the screw will be completely closed by the action of 
the weight. 
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DeTAILs OF TRANSPORTER MECHANISM 


Fig, 4. 


The half-eye continues its upward movement, and when 
it is at its highest point, and the screw completely closed, 
strikes another arm P,, which automatically presses 
against one of the radial arms and punches on the chart 
the corresponding positions of the length of the gage. 
The same arm P, each time a new mark is registered, 
by means of a beveled gear, turns the drum which sup- 
ports the chart, and presents to the radial arms a new 
segment of the circle to receive a new mark in the regular 
way. 


ea) 


In a paper presented before the Textile Institute of Man- 
chester (England) dealing with steel driving belts, the re- 
sults of the following comparative tests, carried out in Ger- 
many and officially confirmed by the German Government, 
were cited: A mill using five rope drives consumed 342 hp. 
When these drives were changed to steel belts the horse- 
power required was 318. In another case where rope driving 
required 643 hp., steel belt drives under similar conditions 
consumed only 581 hp. In another case the’ average power 
required with rope drives was 1002 hp. during a period of 
two weeks, whereas substituted steel belts reduced this to 
900 hp. In the same paper, however, it was pointed out 
that while there is the advantage that the weight of steel 
belts is only about one-sixth of the weight of leather belts or 
ropes suitable for transmitting the same power, and while 
there seems to be no practical limit to the speed at which 
they can be run, there are also some disadvantages. So far 
it has not been found feasible to use steel belts with fast 
and loose pulleys on account of the difficulty with shifting; 
neither are they adapted for cross belts where the distance 
between the centers of the pulleys is less than 80 times 
the width of the belt. It is also contended that they are not 
suitable to be run over very small pulleys on account of the 


severe bending stresses set up in the steel. 
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Jigs and Tools for Gasoline Engines 


By FE. B. 


SYNOPSIS—Trunnion drilling and tapping jigs for the 
engine bases, and the methods of using them are de- 
scribed. Illustrations of jigs used for drilling nine and 
twelve holes at once are given, also a swivel jig for drill- 
ing movable electrodes which has increased production 
300 per cent. 

ay 

The tools and jigs illustrated and described in this ar- 
ticle were designed by C. F. Daggett, Jr., and myself, 
with a view to gaining, as nearly as possible, true manu- 
facturing efficiency. The trunnion drilling and tapping 
jigs shown in Figs. 1 and 2 were designed with a view 
to getting maximum production with a minimum of cost, 
and were used for the engine bases. 

The inner box or jig proper is indexed by means of a 
small crank, which is geared four to one, until the open 
side is up; the base casting, which has had all milling 
operations previously performed, is then dropped into 
the jig bottom up by means of an air hoist, the main 
bearings falling on to an arbor in the head end of. the 
box, and the cylinder pad, which is of the tongue-and- 


BLAKELY 


for drilling, and a radial drilling machine for tapping. 

The first multiple-drilling machine has 12 spindles, and 
drills all holes on the top, and the second has nine and 
drills all holes on both sides. 


Tue Jig OPERATIONS 


The first operation after locating the casting in the jig 
consists of indexing the jig around until the top is up, 
next it is tipped up on the 30-deg. angle and pushed 
along the track until in proper position under the first 
multiple head for drilling the four main-bearing stud 
holes, the eight cylinder saddle-hole drills coming down 
in the air, the drill-press head is then raised and the jig 
dropped back level, pushed a little further along the track 
and the eight cylinder saddle holes drilled; the first four 
drills used coming down in the air. The jig is then 
rolled along to the second multiple-drill press indexed 
on its side and five holes on one side are drilled, the 
head is then raised, the jig indexed to the other side, 
tools changed by means of chucks and four holes drilled 
in the other side. Next the jig is rolled beneath the 








Fig. 1. 














Fia. 3. 


groove type, fitting on to a hardened-steel tongue similar 
in size and shape to that on the bottom of the cylinder, 
which afterward is fitted to the base. This locates the 
hase casting accurately both ways; two slotted clamps 
hold the casting in place. 


These trunnion jigs were designed to run on 
rails beneath a group of two multiple-drill presses 








Muttreite Jia ror Beartne Caps 





Fig. 4. 


radial drilling machine, the drill bushings are removed 
and the holes tapped one at a time, as we have found 
by experience that multiple tapping is not practical on 
this class of work. The casting is now finished and is re- 
moved from the jig by an air hoist and the jig returned 
to its starting point. 

The jig shown in Figs. 3 and 4 is for drilling the main- 
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bearing caps three at a time (nine holes) on a multiple 
The base of the jig is bolted fast to 


drilling machine. 
Three caps 


the table, and the top, or jig proper, swivels. 
are placed in one side of the jig, the long slotted strip 
dropped into place and the cam handles pulled up. The 
jig is then swiveled around, the drills started, and while 
they are at work the operator loads the empty side, 


SwiveL Jia AND Dritt Heap 


The swivel jig and drill head shown in the illustrations, 
Figs. 5 and 6, are used for drilling igniter bodies. The 




















Fia. 5 Jia ror Ienrrer Bopy Fie. 6 























Fia. 7 Dritt JIG ror ELECTRODES Fig. 8 


use of this combination has raised production from 75 
to 200 per day for one operator and insures interchange- 
ability. 

While one piece is being drilled a finished piece is 
removed and another casting put in place. The bushings 
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are stationary and the drills do not come entirely out of 
them when the cluster drill head is raised. 

In the illustrations, Figs. 7 and 8, is shown another 
swivel jig for drilling movable electrodes for igniters, 
which increased production 300 per cent. In this case 
the bushings are fixed in the jig proper. 

As will be noticed, two pieces are drilled at once. As 
the arms of the electrodes which carry the igniter point 
are offset, they are located in reverse positions, the end 
of one resting on the end of the other, so that one drill 
drills the same hole in both pieces at the same time. This 
jig is intended to be used in connection with a small mul- 
tiple-drill press. 


3 


Enameling and Assembling 
Motor Cycles 
EpITORIAL CORRESPONDENCE 


The final operations in producing cycles or motor- 
cycles, are the enameling of the frame and then the as- 
sembling of all the parts into the finished machine which, 
after most careful testing, appears in the stores of the re- 
tailer. 

The operations as performed at the works of the Miami 
Cycle & Manufacturing Co., Middletown, Ohio., are here 
described. 

The plain black frames are dipped in enamel and then 
baked, but colors are applied mostly with brushes by 
hand. Some of the work is sprayed with DeVilbiss 
atomizers, as shown in Fig. 1, where a boy is coating a 
motorcycle gasoline tank. ‘The funnel-shaped hoods and 
exhaust pipe are plainly shown. 

The type of stand used to hold motorcycles during the 
assembling process is shown in Fig. 2. This stand will 
hold the machine at any height desired. The lowering 
or raising is accomplished by means of the lever A, which 
turns the toothed wheel B through a ratchet wheel and 
latch. It is held in place by a dog C which engages an- 
other ratchet wheel on the same shaft. When a machine 
has been completely assembled, it may be lowered to the 
floor and run off without any lifting on the part of the 
workman. : 





Fic. 2. AN ASSEMBLING STAND 
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Sub-Rolling Machines 


By WARREN 


SYNOPSIS—Sub-rolls for making spectacle frames rep- 
resent the present high-water mark of effective produc- 
tion. The making of these rolls is expensive, they re- 
quire skilled labor and the most careful workmanship and 
fitting. The methods of making them and their dies are 
described in detail, also the way of aligning the fly tool. 


xs 
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The working of metals by rolling them between or- 
dinary cylindrical rolls is such a common process that 
nearly every mechanic has seen some form or another of 
it in his experience and it is such a simple operation that 
it attracts little attention or interest except from the 
uninitiated. 

There are, however, methods of applying rolls to the 
forming of continuous complicated shapes and it is one 
of these applications that is to be described. The object 
of this article is primarily to present the practically un- 
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limited possibilities of the rolling process for the saving 
of time, stock and energy, as there are thousands of cases 
where rolls could be employed to cut the cost of pro- 
duction at least 75 per cent. where two or more opera- 
tions are performed on parts to form them to a desired 
shape. 

This particular type represents the highest develop- 
ment along these lines and is one of the most difficult 
propositions that the optical tool maker has to contend 
with. Although the making of the roll plates is an ex- 


pensive operation, requiring the most skilled labor, the 
saving or increase of production over other methods 


that have been employed to produce the same result prior 
to their adoption, makes them necessary in the equipment 
of all modern optical manufacturing concerns. 

All tool makers and mechanics are familiar with the 
subpress system of handling dies in the production of in- 
terchangeable parts and know the ease of making them, 
adjusting, and keeping them up to the highest standard 
possible in this type of tool. The subroll is made on 
the same principle as the subpress, namely, all the work- 
ing parts are made and adjusted in a rigid frame and 
driven or operated from some source outside of this 
frame that may or may not be adjusted correctly, this 
being immateria! as far as the actual result is concerned, 
although it would affect the amount of production. 


BE 
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The advantages of the subroll are the same as those 
of the subpress system and may be stated as follows: 

1. The time of setting is reduced to the minimum 
time for one setting. 

2. Liability of breakage is reduced to a minimum, 
owing to the rigid support obtained. 

3. Liability of breakage due to careless setting is 
eliminated. 

4. Liability of change in small lots is eliminated by 
not changing the setting of the rolls. 
The care of this type of tool may generally be left 
thus ~educfng labor expense to a 
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5. 
to low-priced labor, 
minimum. 
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SET-UP OF 


Much valuable time must be used when setting a pair 
of rolls to do any such work as herein described and the 
saving obtained by the one-setting method cannot be over- 
estimated. 


MAKING THE END Preces 

Samples of end pieces for spectacle frames, which were 
rolled and finished by the following process, are shown 

Fig. 1. The stock, in the case of gold-filled frames, 
is made by melting a combination of brass, copper, and 
in some cases nickel, with other minor base metals in a 
crucible and pouring it into ingot form in regular ingot 
molds. 

This inetal worked into the form of a cylinder, 
covered with a coating of solder, and a thin seamiess 
tube of gold of a certain karat, or percentage of pure 
gold, coated with a thin layer of solder inside, is super- 
imposed and they are sweated together by heat. This 
cylindrical block is now formed, by rolling and drawing, 
into wire of any desired diameter; it is usually furnished 
by the makers with a circular cross-section, although 
they also furnish square and rectangular cross-sections 
on special orders. 

Most of the large frames have a set of rolls for forming 
the round wire into various shapes and an arrangement 
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of these is shown in Fig. 2. These rolls, 1, 2, 3, 4, are 
held in a frame called a “Turk’s Head,” with their axes 
all in the same plane but adjustable longitudinally. These 
rolls are all rotated together by means of gearing and 
after they are once set, one pass of the wire forms it to 
the desired size and shape of cross-section. 

The smaller firms usually purchase their wire for 
making into end pieces in a form ready to roll in their 
special forming rolls, in the form shown at A, Fig. 1. 
This stock, in the form of a continuous strip, is passed 
through subrolls and formed into shapes, as shown at B 
and PD. After this operation the roll of stock is annealed 
and the first individual forming operation performed in 
a pair of plain striking dies set in a subpress; the re- 
sult is shown at F. The second die-forming operation 
leaves the edges in the shape of a clean sharp bevel and 
at the same time makes an impression on one side which 
is a fit for the head of the screw used and on the other 
side a tap-drill size hole for the screw, as at C. These 


impressions are sunk nearly to the center of the end 
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Enlarged cross section 
of wire after rolling 
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pieces and when they are sawed to take the temples, as 
at G, the hole may be tapped and the temple assembled 
without further expense. An end piece with a “strap” 
soldered to it and a temple assembled ready to apply to 
the lens is shown at //. 

The rolling process is also used to form the groove in 
the wire used in the making of lens frames. The rolls 
used for this work are shown in Fig. 3, also a cross- 
section of the wire after rolling. These rolls are made 
on the same plan as the end-piece rolls to be described ; 
that is, a number of separate pieces to facilitate making 
and cheapen the cost of duplicating the wearing parts. 
Some care is necessary in order to get the two pitch diam- 
eters of these rolls the same size, this being necessary 
if the wire is to be delivered nearly straight, and they 
must be polished smoothly. Otherwise the operation is 
plain simple turning and grinding. Previous to the 
mounting of these rolls in subrolls, the time lost setting 
them in an ordinary rolling mill was enormous on ac- 
count of the complications so caused; it was almost im- 
possible to get two separate lots alike; this caused trouble 
all along the line of future operations. 


A Suprott CoMPLETE 


An assembly drawing of a subroll complete, with its 
stand and driving mechanism, is shown in Fig. 4. This 
machine consists of a base or stand A through which 





MACHINIST Vol. 40, No. 20 
*passes a shaft B carrying a .oose and tight pulley, C and 
D, respectively, at one end, and a pinion £ at the other 
end. A rod F also passes through the stand and carries 
a belt-shifter loop G on the same end in line with the 
pulleys, and a casting H on the other end, which is 
connected by means of a pin in a slot with the lever /; 
this being pivoted in the stand and connected with the 
foot treadle J by a rod or chain. This base or stand is 
standard and all subrolls are made to interchange on it. 
These subrolls consist of a frame K made of a solid 
casting having two slots LZ cored and planed as shown. 
In these slots fit the bronze bearings M and M’ in which 
rotate the hardened and ground steel shafts N and .\’, 
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Fig. 4. Susprott AsseEMBLY 

to which are keyed the rolls O and O’. These rolls are 
adjusted vertically by the screws P and P’ which, when 
set correctly, are locked from turning by the nuts Q and 
(’, and revolve together by the gears R and R’. Provision 
is made on the lower shaft for the gear S which is so 
located that it is in mesh with the pinion FL when the 
subroll is in place on the stand. The subrolls are bolted 
to the stand by the bolts 7’. 

All parts of the machine described with the exception 
of the roll plates may be figured and made from draw- 
ings, but the roll plates themselves require a somewhat 
complicated process for their construction and this will 
be described in detail. 

It is first necessary to decide upon the shape and size 
of the pieces to be made when in the finished state. This 
is preferably accomplished by making a model and chang- 
ing it until it represents exactly what is needed. 
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Gages are then made from this model and a steel master 
form, called a “hub” made from the gages. In the case 
of a double-bevel end piece, as illustrated in Fig. 1, two 
sets of gages and two hubs, right and and left hand, must 
be made; these hubs to be as near the same shape and 
size as the model as it is possible to make them. ‘These 
hubs are carefully hardened and finished and pressed into 
blanks forming the dies which are to do the actual form- 
ing of the pieces. These pieces are finished and set into 
subpresses. Details of the dies for forming a double- 
beveled end piece are shown at Fig. 5. 
DeTAILs OF THE DIE 

The first-operation dies are made by sinking the hubs 

into round stock, finishing and setting them into a sub- 
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ASSEMBLY OF SECOND-OPERATION 
press in the ordinary way, as marked. The second-opera- 
tion die is made as at A and pressed into the part £8, 
which is a circular plate having four posts C' which slide 
in holes. This base F also has four other holes drilled 
partly through it for the springs F and a hole G which is 
transferred from the hole in the die. The soft-steel plug 
H is driven into the hole @ and the hole for the pin J 
transferred into this plug from the die A. A screw K 
is used to adjust the pin J which at its upper end has the 
exact shape of the head of the screw used in the end 
pieces. The purpose of the springs is to raise the die off 
this pin after striking. 

The punch or upper die is shown at LZ and is made by 
sinking the impression and cutting away, locating the 
pin hole and drilling it, and locating, drilling and tap- 
ping the tapped hole in the shank. The pin M is a tight 
fit in the screw N and is adjusted longitudinally by the 
screw ; when set it is locked by the screw O. These dies 
are expensive to make, but if a proper alloy steel is used 
and they are properly heat treated they will prove an 
excellent investment as they eliminate several operations 
necessary when forming in solid dies with no pins. 
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After finishing these dies a blanking die is made to as 
near the size and shape of the piece necessary to fill the 
forming dies as can be figured. A punching is made 
from the stock to be used, and is tried in the dies. The 
next step is to make two templates from this blank which 
will have the same form as the roll plates must have to 
duplicate the correct shape of the blank. This 
complished by means of the special fixture shown in 
Fig. 6. 

This consists of a base A, having two horizontally ad- 
justable slides B and B’ each carrying a shaft C with a 
large shoulder at the upper end of each and a knurled 
nut to clamp the template to this shoulder; also a gear 
at the lower end of each, as shown at J). An idler gear 
EF and the rack F lock the shafts to rotate together and 
carry the template with the same motion that the rolls 
will have in the machine. A block @ is located in the 
center of the slide slot with a hole in it, as shown, to see 
through when trying the blank in place. This hole is 
counterbored and a piece of glass is set in to prevent the 
blank falling through and still let light through. 

Two thin sheet-brass templates are now made by mak- 
ing a hole to fit the top of the shafts ( in one end and 
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Fixture Usep 1n MAKING STEEL- 
PLATE TEMPLATES 


PLAN OF 


Fic. 6. 


shaping the other end to the exact radius of the pitch 
circle of the roll plates or driving gears. This pitch circle 
is partly a matter of choice and it is probable that no 
two roll plates will have the same figure on this dimen- 
sion. It is found by multiplying the length of the blank 
by an even number which will give the circumference 
of a circle having a diameter as nearly equal to a size 
adopted as a standard as possible. For instance, suppose 
the first roll plate made figures a pitch diameter of 3 
in. for 36 divisions and another plate was to be figured 
for a longer blank. It might be found that by figuring 
32 divisions, a pitch diameter of 3.036 in. would be cor- 
rect, this would then be used and the gears cut to this 
pitch figure. However, the result to be attained is a set 
of driving gears that run without backlash and at the 
same time have the roll plates divided so that there will 
be no waste of stock. 


ALIGNING THE Fiy Too. 


The templates, having a center line previously marked 
on them, are clamped in position in the fixture, Fig. 7, 
with their center lines in a straight-line position, the 
blank is placed with its center as near as possible to the 
point of intersection of the center line and the circum- 
ference of the template, and its outline is scribed, half 
on each template. The stock is now filed out until the 
blank enters and fits, and then worked out more until 
the blank fits without lost motion in all positions, when 
the templates are rolled together. This gives the exact 
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shape to make the roll plates to roll a blank exactly as 
the sample. 

The templates having been made, a fly tool or cutter 
is made from them to fit any standard miller fly-tool 
holder. ‘These tools are generally made from stock pieces 
of high-graa. tool steel, prepared in lengths of 2% in. 
and a cross-section 5% in. square. 

One of these fly tools is set in a holder, in the spindle 
of a miller. The arbor carrying the blank is placed on 
the index centers and the fly-tool set so that its center 
line intersects the axis of the arbor. The blanks are 
then roughed out nearly to size by revolving the cutter 
and feeding through once around as in an ordinary mill- 
ing operation. After the forms have been cut once around, 
the cutter is locked with its cutting face perpendicular 
to the axis of the plate blanks and the forms planed to 
the finished size. This planing process makes a smooth 
surface free from any chatter marks. Lines or slight 
ridges will be formed in the direction of the line of mo- 
tion of the tool and these are removed by scraping before 
hardening. This hardening process is the most difficult 
of all and the greatest care must be exercised to prevent 
the plates changing to any extent as this would necessi- 
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WITH THE TEMPLATE FOR CONVENIENCE WHEN 
COMPARING THE OUTLINES 


tate grinding the form, an extremely difficult and ex- 
pensive operation. 

The blanks are heated evenly, then handled by means 
ef a wire bent through two diametrically opposite dowel 
holes. This wire is grasped in the center by pliers, the 
face of the plate brought parallel and close to the surface 
of the bath, and, at the same time that it is carried below 
the surface is swung around in a circle—not rotated. This 
method was the result of trying many others with in- 
ferior success. After hardening, these plates are trued 
in the chuck of a grinder, using an indicator on the 
formed tooth, and the holes finished to size. The sides 
are then ground to size and the impressions polished to a 
smooth finish. This is most economically performed by 
the use of a dental engine with polishing wheels and 
stones. Probably the fastest method is to use a medium 
stone to smooth out all impressions and then polish with 
a small felt wheel, using flour of emery and crocus. 

After these plates are finished they are set into the 
rolls shown at OO’, Fig. 4. The four dowel holes shown 
in these pieces are plugged with drill rod and one dowel 
hole transferred in one of these plugs from the plate 
when in position. Both rolls are then assembled in the 
machine and tested by rolling a short piece of stock. It 
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will probably be necessary to change the position of the 
pins a number of times before the correct setting is ob- 
tained, but when this point is reached, new plugs are 
driven in place of the ones that are incorrect and all 
dowel pins put in permanently. After the rolls are prop- 
erly assembled and the nuts as tight as possible, a key 
slot is ground in the end of the nut and screw and a 
hardened’ key soldered in with soft solder. These rolls, 
after assembling in the subroll frame, are set to the 
proper depth to produce the exact size of blank required 
by the screws PP’, Fig. 4, when they are ready for use. 

The contact of the bearing surfaces of the rolls and 
their bearings is large and it is found that plenty of the 
best lubricating oil must be used to prevent cutting or 
binding. 

ss 


A Blanking Die 
By Danret F. Mortariry 


The illustration shows three blanks A, B and C, and 
a die for blanking one of the sizes. The blanks are cold- 
rolled tool steel 0.05 in. thick and at first sight are an 
ordinary job to put through, but a second glance shows 
a long, slim tongue D unequal to the stress of blanking. 
The usual course in a case of this kind is the use of an 
extra punch to cut out the center part of the blank first, 
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A BLANKING DIE 


which in this case would cause the blanks to buckle more 
or less when under the finishing punch. 

Having the blanks to make and being given my choice 
of design, I produced them by making the dies with one 
punch as shown. A bridge of tool steel F is fastened 
across the bottom of each die with two 34-in. screws, and 
the openings through the die are continued down into it, 
deeper on one side than the other, as shown. 

The opening in the die is also cut away at F. The 
bridge gives ample support to D without interfering with 
the blanks which in falling pivot on the point G@ and 
pass down and out in the direction of the arrow. Screw 
holes for the stripper and the like are omitted. 


eB 


The governments of Sweden and Denmark are under- 
stood to be having plans made for the construction of a 
tunnel under the sea channel separating the two countries 
to accommodate a railway that will establish direct com- 
munication between Stockholm and Copenhagen. The sub- 
marine tunnel will be about nine miles. Some 30 miles of 
railway will have to be buiit in connection with the tunnel. 
It is estimated that railway and tunnel will cost about 
$25,000,000. 
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Obtain Accurate 


Holes in Speed Boxes 


By ETHAN VIALL 


SYNOPSIS—A number of carefully designed fixtures 
used to obtain accurate results in the manufacture of in- 
terchangeable speed-box parts are shown, A set of ground 
cone disks is used in place of cone gears when obtaining 
the final lock-pin hole alignment. Details of the drilling, 
boring and reaming jigs are given. 

The speed bexes used on the feed-changing mechanism 
of the LeBlond millers consist principally of an outer 
casting or case, two sets of cone gears, suitable shafts 
and a yoke carrying one of the gear cones, by the shift- 
ing of which the speed changes are made. There are some 
additional gears but these do not concern us in this ar- 
ticle. 

The outer end of the yoke arm carries a sliding pin fit- 
ting into holes in the case for holding the gears in mesh 
at the various settings. ‘This principle is so generally in 


use that further explanation is not needed here. The 
method, however, of lining up the pin and locating the 
holes, is not so generally known, and the method will be 
described as practiced by the R. K. Le Blond Machine 
Tool Co., Cincinnati, Ohio. 

The fixture shown in Fig. 
placed while finish-reaming the locating holes, is set on 
a wooden stand at an angle and at a height suitable for 
the workman. Before being placed in this fixture the bot- 
tom of the casting has been machined, the shaft holes 
reamed and the change-gear yoke-lever locating holes 
drilled to within a few thousandths of their final position. 

Accurately ground cone disks, the diameters of which 
represent the pitch diameter of the respective gears, are 
used to take the place of the gear cones, and one of these 
sets is placed in position in the box and held in by a long 
pin A. The other set is placed in the sliding voke. 


1, in which the speed box is 
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With the lower edge of the box resting on the pins B and 
(’, the yoke is held in place by hand and the large pin P) 
run through. This holds both the case and yoke in posi- 
tion. Beginning with two of the end disks, these are 
butted together and the lever end of the yoke held solidly 
in place by bringing up the crossbar F and locking it in 
place by means of a supporting arm and bracket and the 
locking ball lever F. The locating hole is then reamed 
in line with the lever-pin hole by running the reamer G 
down through it. This reamer is held and guided by a 
ground and lapped bushing /7. The crossbar and yoke are 
next dropped down, and the parts shifted to bring the 
reamer over the next hole. 

The gear box with the ground disk cones in place, as 
viewed from the back, is shown in Fig. 2, and will make 
clear the method of locating. 


A Yoxr-REAMING JIG 


The hole in the yoke lever, in which the reamer bush- 
ing and also the locking-pin bushing fit, must be exactly 
at right angles to the shaft on which the yoke moves. 
This is accomplished by first machining and reaming the 
cross holes and approximately drilling and reaming the 
bushing hole. Then the voke is placed in a jig, as shown 
at the left in Fig. 3, and pinned in with the two pins A 
and B. The piloted reamer C is then run through the 
hole for the bushing. It will be noted that this reamer is 
supported on each side of the hole to be reamed. At the 
right in this halftone are shown an empty reaming jig 
and a yoke. 

The drilling and boring jig, in which a gear box is 
placed immediately after the bottom has been machined, 
is shown in Fig. 4. In this jig all the holes are drilled 
and bored except the shift-lever locating holes. The cast- 
ing is located by means of tongues on the bottom (shown 
in Fig. 2), which fit grooves in the jig and by stops. The 
work is done in a radial drilling machine. From this 


jig the casting goes to the one shown in Fig. 5, in which 
the lever holes are approximately drilled and reamed. 
In this jig, the casting is located by means of the tongues 
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AND BorING JIG 


Fie. 6. Yoxr Dritiine 
on the bottom which fit the groove A and by the cross- 
shaft holes in which the pin B fits. To bring the various 
bushing holes vertical and in line with the drilling-ma- 
chine spindle, the upper part of the jig is made to swing 
in the base and the holes in the right-hand row of drill 
bushings are positioned in turn by means of the pin C 
and the holes D. The holes in the left-hand srow of drill 
bushings are positioned by means of the pin # and the 
holes F. 

It is difficult to give any accurate idea of the jig in 
which the holes in the yoke are first drilled and bored, 
without the use of several drawings, owing to the irregu- 
lar shape of the yoke, and the difficulty of holding it se- 
curely without springing it. The yoke casting is set down 
into the box jig shown in Fig. 6 and rests on stops. 
The end of the yoke lever is centered by means of the 
cupped screw bushing A. Setscrews support the sides and 
the hinged strap clamp B holds it down. 
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A Reading Scheme for the 
Factory 


The “Home Reading Box Movement” has shown its 
vitality in Providence, R. I., and is proving a source of 
pleasure to many men who are unable to get magazines. 

Under this scheme, families who take magazines either 
regularly, or at uncertain intervals, install at some con- 
venient place in their homes a box, in which they keep all 
magazines which have been read and finished with. These 
boxes are cleared at intervals by a staff of volunteer col- 
lectors, and the magazines are distributed to the various 
manufacturing plants in and around Providence. 

The collection and the getting of contributors to the 
work have been standardized and now at the headquarters 
of the movement, there is a map of the town marked with 
the collectors’ routes and with each subscriber indicated. 
There is a constant rivalry among the collectors to get 
new subscribers. 

The magazines are of all kinds, both weekly and month- 
ly, chiefly of the lighter variety. 
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Indexing Table for the Dividing 


Head for Numbers up to 1008 


The tables heretofore published for plain and differential indexing on the Brown & Sharpe Dividing head have 
The company has just extended these tables to cover 


been carried to 360 divisions or 400 divisions at the most. 


all divisions up to 1008 and the accompanying tables give the gear set-up for all divisions up to this number com- 


mencing with 361. 


No 
“ z 
ca 7 
: ~~ ie a 
. Ss 3 2 s 
2 a & = > 
a oS, 2 2 
E-- © =) 5 0 
3= y oF ® 3 
ZA a Ra: os 
361 19 Yo 32 
362 18 ve 72 28 
363 18 ve 72 
364 18 ts 72 
365 20 Pi 32 48 
366 18 ve 48 
367 18 72 
368 18 ra] 72 24 
309 41 & 32 56 
370 37 id 
371 21 a 32 
372 18 Ys 48 
373 20 20 40 458 
374 18 ts 72 
375 18 is 24 
376 47 id 
377 29 fo 24 
378 18 ve 32 
379 20 Zo 48 56 
380 19 Yo 
a 6(«éiaksiC tho 
382 20 w& 40 
383 20 * 40 
334 20 2s 40 
335 20 & 32 
386 20 # 40 
387 43 #& 32 56 
388 20 & 40 
389 20 a 40 
390 39 ao 
391 2 & 48 24 
392 49 fo 
393 20 & 40 
a eo 40 
395 20 64 
396 20 Ay 56 28 
397 20 & 64 24 
398 20 > 100 40 
399 21 A 32 
490 20 = 
401i 21 ff 56 32 
402 21 4 28 
403 20 a 64 24 
404 200 4&4 72 24 
405 20 ' 64 
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Making Blue and Brown Prints 
By Grorce F. SuMMERS 


When a means was discovered by which drawings could 
be multiplied, a great advance was made in the machine- 
shop business. The way that this was done was by blue- 
printing and the process today, with certain small re- 
finements, is the same as was used at the start. 

Blueprinting processes are based upon the action of 
light upon certain chemicals; in the blueprint, the part 
that is exposed to the action of the light will turn blue 
when washed in water and the part not exposed will re- 
main white. It follows then that if paper is coated with 
2 solution of these chemicals (in the dark) and then 
placed in a suitable frame, first the tracing (translucent 
with black lines), then the prepared paper and lastly pad- 
ding of some kind to keep the paper and the tracing close 
together against the glass of the frame, and the whole 
affair placed out in the sunlight; in about 10 sec. the 
coating struck by the sunlight will be affected while that 
protected by the black lines will not. If next, the paper 
is removed from the frame and washed it will show white 
lines on a blue ground. This is the commercial blueprint. 

Nowadays the solutions used by the makers of prepared 
paper are such that it is necessary to use a second solu- 
tion of potassium bichromate to intensify the print. The 
exposed print is put in water first and washed, then 
dipped for a moment in the bichromate bath and then 
thoroughly washed in clean water. After which it is dried 
end is ready for use. 

Paper can be prepared from formulas which can be 
found in almost any library, and at one time it was the 
daily task of the office boy to take a flat, wide brush and 
coat enough paper for the day’s work. It is now much 
cheaper and better to buy ready-coated paper unless the 
demand is so great that a coating machine can be in- 
stalled. The paper, commercially, comes in several grades 
depending upon the use to which it is to be put. The best 
paper comes from a little town in France (40 miles south 
of Lyons) named Annonay, from the Johannot mills and 
can be identified by the water mark “Johannot” or “An- 
nonay” on the edge of the paper. 

The following is a typical formula for blueprint solu- 
lion: 


Potassium ferricyanide, oz. 
Tron and ammonium citrate (green scales), oz. 


Water, oz. 


‘TREC P eee eee eee eee eee eee eee eee eee eee ee ee ee 


There is another class of coating in which the solution 
used is not an iron salt, as in the case of blue paper, but 
e silver salt. This solution gives a Vandyke-brown 
ground instead of a blue one, so that one gets brownprints 
instead of blueprints. 

Prints of this class are especially valuable because they 
can be used as master prints to print from, instead of 
tracings, the resulting print having dark lines on a white 
ground and being styled a blue-line print or a brown-line 
jrint, depending upon whether blue or brown paper is 
used to print upon. 

MAKING BrowNPRINTS 

After exposing and washing a brownprint in water, it 
also is passed through a second solution, but in this case 
it is not potassium bichromate, but sodium hyposulphite. 

At one time it was thought necessary to take these 
brown master prints “backward” to bring the coated sur- 
faces together in the second operation, but that has been 
found to be unnecessary, and is rarely done now as the 
blue-line prints are practically as good when taken from 
a positive master print as from a negative one. Certainly 
the master print is much easier to handle. 

The following is a typical formula for brownprint 


paper: 


Tron and ammonium citrate (green scales), gr. ........... 40 
i a ar ot ee eee a a bias 6 abl aba'b we dieu 8 
Gelatin, gr. ... seen laces fw Shasey circ Sak cle. aol te Wen dahl atta kM 6 
EIS AEE RR i ER pees SP DRED PgR 9 

ab ad oa ee alenetede 1 


Water, oz. : 

Any alkali will turn blue-paper prints white; the one 
most commonly used is lye (potassium or sodium hy- 
drate), and to turn brownprints white corrosive sub- 
limate (mercuric chloride) is used. The latter is poison- 
ous in the extreme and must be handled with great care. 
The former will burn the fingers if touched and must also 
be handled carefully. 

To reproduce typewritten matter, prepare the mann- 
script by reversing a carbon sheet behind the page in the 
typewriter and use thin paper. Use a new carbon sheet 
each time. If convenient, use brown paper, as it prints 
better than blue. 

To prepare brownprints or typewritten matter for the 
blueprint machine, paint them with a transparentizing 
solution. This may be kerosene, which will work well, 
or better a 10 per cent. solution of cocoanut oil in kero- 
sene. The surplus liquid should be removed with blot- 
ters before printing. 
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Using the Oxyacetylene Torch 
in the Foundry 
By Rospert Mawson 

The oxyacetylene cutting torch is being used to ad- 
vantage in the foundry. Some of the parts on which this 
method has been employed are here shown and described. 
One of the operations in which the cutting torch is used 
is in removing risers, sprues, runners and gates from cast- 
ings. The old method of sawing necessitated the piece be- 
ing taken to the saw for each part to be removed. If the 
casting was heavy this compelled the use of a crane to 
take the casting to the saw. It has been found that the 
cutting costs when using the oxyacetylene torch are much 
lower, only averaging 1.5c. per sq.in.; this includes gas 


and labor. This average holds true for all grades of 
steel. 
Fig. 1 shows a large steel casting weighing 2200 |b. 


There are six risers on this casting ranging from 21% in. 
thick by 7 in. wide to 4% in. thick by 15 in. wide. These 
were cut off by one operator with the oxyacetylene cutting 
blow-pipe in 20 min. If it had been necessary to cut these 
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away with a saw at least five or six hours would have been 
required. 

The illustration shows the operator removing one of 
the risers; the metal which has been preheated may be 
seen in advance of the cutting torch. This preheating 
enables the operator to handle the blow-pipe to the best 
advantage, using it in any position and yet retaining 
the cutting efficiency. The illustration, Fig. 2, shows an- 
other view of the casting. This will convey some idea 
of the amount of metal to be removed when cutting away 
these risers. 


Currine Risers on LocoMoTive FRAMES 


The halftone, Fig. 3, shows a small steel locomotive 
frame weighing 2000 lb. On this part the risers meas- 
ured 214x9 in. and six were cut in 30 min.; it would 
have taken not less than six hours to have removed these 
with a saw. The illustration shows the cutting operation 
and the glow path caused by the sparks the rapidity 
with which cutting may be done. 

Fig. 4 is a halftone of a large steel casting, which has 
just been lifted out of the sand and lowered onto the 





Fia. 1. 








Fic. 3. Currrne Risers on LocoMoTive FRAME 
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CuttinGc Risers FroM LARGE CASTING 


Fie. 2. ANOTHER VIEW OF THE CASTING 


Fie. 4. A Laree Steet Castine 
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truck to be conveyed into the machine shop. The casting 
weighs 5600 lb., and the four risers, 4x14 in., were re- 
moved by the blow-pipe in 20 min., when the casting 
was ready to be taken into the machine shop for the sub- 
sequent operations. If it had been necessary to remove 
these risers by the old sawing method, at least five hours 
would have been required, thus delaying the machine- 
shop operations 4 hr. 40 min. 
Some Specimen TIMEs 

To illustrate the cutting of steel castings by the oxy- 
acetylene method, some times are here cited: Five risers 
of 2144x7 in. were cut from a steel casting in 25 min, at a 
cost of $1.22. Four risers, two measuring 214x814 in. 
and two 4x11 in. were removed in 16 min. Six risers, 
on a large steel casting, ranging from 214x7 in. to 5x16 
in., were removed in 42 min. at a cost of $4.15. The 
time required with a saw in the previous method was 51% 
hr. One riser, 8 in, diameter, was cut with a blow-pipe 
in 6 min.; 24% hr. was required when using the saw. 

A rather interesting operation was the cutting of the 
surplus length from a large, high-carbon steel rolling- 
mill roll, 10 in. diameter. The cost of removing the ex- 
tra piece was less than 1c. per sq.ft. The previous method 
was grinding, the steel composition of the roll being such 
that saws could not be used to advantage. It would have 
been necessary to use three or four emery wheels for 
this operation and the time would have been considerably 
increased, 

The apparatus used in this shop is supplied by the Ox- 
weld Acetylene Co. 


Deep Drawing of Metals 
By P. O. UNGER 

The drawing of metals, as the deep forming of cup- or 
shell-shaped hollow bodies is erroneously called in the 
shop language, because as generally practiced the opera- 
tion is one of pressing or pushing, rather than drawing 
a desired form, is still a mystery to a large number of 
metal workers. 
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The advance and rapid improvements in the making 
of cold-rolled strip steel and the phenomenal increase in 
its uses have opened an almost unlimited field of useful- 
ness for the material. 

The most important part of the forming operations on 
deep hollow bodies consists in holding the flange flat and 
preventing it from crimping. Drawing dies, in their main 
parts, consist: 

1. Of one or several punches, if more than one form- 
ing operation is required to give the body the desired 
depth and shape, which is generally the case, each follow- 
ing punch is a step nearer to the final shape and inside 
dimension of the piece than the preceding one. 

2. Ofa ring, frame or hollow block, the die, into which 
the metal is pushed. There may be also one or several 
required to finish the piece, according to the depth or dif- 
ficulty of its shape, but in many cases several punches 
can be used in connection with the same die, inasmuch 
as it is the punches which give the shape to the piece and 
it is not absolutely essential the shapes of the dies should 
correspond to those of the punches, although in many 
cases, it is beneficial that they should because they help 
to straighten out and stiffen the formed eup. 

3. Of aso called drawing ring, which is in most cases 
a flat plate or frame with a hole in it of the approximate 
largest diameter of the piece. This drawing ring is fas- 
tented either to the stripper slide of the press, if a double- 
acting drawing press is used, or is fastened to the die shoe 
or punch holder in such a way that a rubber or spring 
buffer applies a stiff pressure against it. 

The purpose of this drawing ring is to keep the rim 
or flange of the blank flat and prevent it from crimping. 
The pressure of the buffer must be regulated to allow the 
blank to slide with the downward motion of the punch, 
but be at the same time stiff enough to prevent the forma- 
tion of wrinkles around the flange of the blank. The 
surfaces of the die and the drawing ring must be paralle! 
and smooth and should be well lubricated with a thick 
oil or drawing compound to make them slippery. The 
pressure of the drawing ring must be uniform to allow 
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the stock to slide in equally from all directions. The 
upper edge of the die should be well rounded and sharp 
corners, which tend to lock the metal should be avoided, 
or at least if the finished product requires them, the 
forming of these should be delayed to the last operation 
when the desired depth of the body has been reached. 

While these general notes apply to all deep drawing 
operations on semi-spherical, cylindrical, cone or cup- 
shaped hollow bodies and the cited difficulties are com- 
mon to all of these, still they are easy in comparison with 
forming cubic, prismatic or polygonal shapes because the 
absence of corners in the former shapes give the metal a 
more equal resistance and the formation of wrinkles at 
the flange is uniformly on radial lines toward the center 
of the blank and can therefore be taken care of more 
easily than in the later case, where the crimping takes 
place in the corners only. The stock which does flow 
over the straight edges of the die does not get its due 
share of concentration and the surplus stock is crowded 
together in the corners and as it cannot either condense 
or stretch there fast enough, because locked on all sides 
by the straight flanges, it hardens quickly, and the result 
is that the material tears. The sharper and fewer the 
corners, the more readily the stock will break there, a 
three-cornered cup will therefore form harder and break 
quicker at the corners than a four- or a six-cornered one. 

The three samples shown in Fig. 1 are evidence of the 
tendency of steel to tear on the grain. In each case, the 
dies had to be altered to less acute angles where the stock 
broke and the final shapes were brought out in the suc- 
ceeding operations, after sufficient material had been 
pressed to the full depth. 

Four samples of comparatively simple pressed parts, 
of cylindrical or cup shape, are shown in Fig. 2. The 
material is “deep-drawing” cold-rolled strip steel of the 
same grade and temper as used for the work in Fig. 1. 
These pieces were pressed in from one to four operations. 
Fine threads 17x40 in. were cut in B and D with a col- 
lapsing tap without previous boring on a screw machine 
at 128 ft. surface speed per min.; the threads are perfect 
and not torn. 

Two samples of difficult deep-press work are shown in 
Fig. 3. These polygonal cups have many irregular and 
dangerous corners, which made it difficult to lay out the 
blanks, and the corners lock the material, which is 0.032- 
in. “deep-drawing” cold-rolled steel. 

The cylindrical and rectangular cases shown in Fig. 4 
were made of 0.04-in. bronze metal and are, on account 
of their large size, not difficult to press. 

To resume, there are six cardinal points to be con- 
sidered in order to obtain satisfactory results in forming 
hollow bodies, viz. : 

1. Soft, ductile, uniform metal. 

2. A properly constructed set of punches and dies, en- 
abling the material to flow, rather than to be stretched or 
drawn into the desired shape. 

3. Avoidance of sharp corners or edges when possible. 

t. Properly adjusted drawing rings to keep the flanges 
from crimping. 

5. A slow-acting press, preferably of the toggle type. 

6. A correctly proportioned blank, the dimensions of 
which are either found by the “cut-and-try” method, or by 
weighing the model and calculating therefrom the size 
of the blank or by the more scientific and reliable graphi- 
cal method, by laying out the blank on the drawing board. 
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Through the Inspector’s 
Gage 








Concrete illustrations are always better than glittering 
generalities. 

* * * 

Bright, wholesome surroundings in the shop contribute 
to cheerfulness and thus react in a helpful manner on 
the workman and his work. 

* * * 

Common sense masquerading in the guise of science 
has fertilized the production field of modern manufac- 
ture and now two units of production may be reaped 
where before grew only one. 

Ea By a 

We all have mistaken notions of reporting infractions 
of rules, particularly when no harm results from them. 
To promote safety it is absolutely necessary that each 
ao his part toward preventing rules being disobeyed by 
anyone. 

* * * 

A planer possesses greater possibilities in the direc- 
tion of rigidity than any other machine tool, and from 
it may be expected the most accurate results of any ma- 
chine in which there is any considerable pressure between 
the cutting tool and the work. 

He HK * 

Comparative tests applying end pressure to welded, 
and rolled, expanded and beaded boiler tubes, show that 
while the former crushed under a pressure of 34,000 lb. 
without disturbing the weld, the latter were forced from 
the sheet by a pressure of 32,880 Ib. 

* oe * 

The mental habit of meeting each situation that arises 
with a prompt, clear and firm reply as to what shall be 
done and the way to do it requires a clear recognition of 
the task, an appreciation of the obstacles in the way of its 
accomplishments and the knowledge of the means avail- 
able for overcoming these obstacles. 

a * * 

Before purchasing a machine, it is always advantageous 
to have seen that machine under working conditions in 
another shop. A talk to the operator will give us a line 
on the machine’s idiosyneracies, an idea of the average 
accuracy of the work, the cost of tooling and other infor- 
mation which will be of the greatest use. 

* of * 

A standard in machine construction should be progres- 
sive, not ultimate. Such a standard can be accepted at 
any time that a need arises without waiting for a com- 
plete crystallization of design and practice. Such a stand- 
ard does not hamper or hinder progress, but on the con- 
trary fixes a stable foundation for further advancement. 

<< = 

After making a heavy investment in machines of the 
most modern type to increase the efficiency of production, 
it 1s the most short-sighted policy to grudge the com- 
paratively small additional sums which are required te 
fit these machines with their proper quota of holders ana 
tools. Economy in this point not only affects first pro- 
duction, but holds up all repair work on the product and 
thus penalizes other manufacturers. 
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Letters from Practical Men 





Gear-Tooth Rounding Fixture 


The illustrations show a cheap but effective fixture 
for rounding the ends of gear teeth on some gear rings 
181% in. diameter. This work was to be done by a con- 
cern that had the contract to make the gear rings, but 
owing to a delay on their part in getting rigged up for 
the job, and an urgent demand for these rings, we were 
obliged to undertake the work ourselves, to avoid delay 
in the shipments of our product. The work was be- 
yond the capacity of our automatic gear-tooth rounding 
machines, and hand work was far too slow and expensive, 
so we rigged up the fixture shown. This fixture was 
used on a Whitney hand miller with a vertical high-speed 
milling attachment and helped us out of an embarassing 
situation. Mechanics familiar with profiling operations 


will recognize this as but an adaptation of an old prin- 
ciple. 

In making this fixture we were fortunate in already 
having the cutters and we found a cast-iron plate A that 
for the 


was planed all over, which we drilled and tapped 
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GeAR TootH RounDING FIXTURE 


capscrews to hold the template B and the clamp stud ( ; 
holes for the locating pins )D were also drilled and reamed 
to a drive fit. These pins DD are the stops for locating 
the work £. The T-handle clamping key F, strap G 
and spring // were cheaply made as shown, and we be- 
lieve require no explanation. 

The template B is made of tool steel with the profile 
laid out and cut as shown in the enlarged separate view. 
Let the lines aa aa represent the centers of the gear teethi. 
bb is drawn parallel to the upper edge of the work F 
a distance equal to the radius of the reunding at the 
end of the teeth and this radius is drawn from centers 
found by the intersection of aa aa and bb). A section of 
the gear is shown in dotted lines behind a section of the 
template; the full lines represent the profile and the 
dotted lines show the method by which it was developed. 


The end view of B shows the profile cut at an angle. 
The reason for this is due to the cutter being formed to 
an approximation of the gear-tooth curve and if it were 
used in a horizontal position the end of the gear tooth, 
at the top, would be cut away more than is desirable. 

The holes in B for the capscrews are drilled with 
enough clearance to permit some adjustment up and 
down and endways, and after all the machine work is 
done the piece is hardened, and drawn but little, as it 
must withstand the wear from the shank of the cutter and 
for this reason it should be kept hard and well lubricated 
when in use. 

When using, the template was adjusted to allow the 
cutter to pass nicely between the gear teeth as shown, 
the cutter just touching the end of the tooth; the shank 
of the cutter is guided inside of the profile which deter- 
mines the outline and depth of cut. 

It will be noticed that each tooth is not rounded com- 
plete at each setting of FZ, but only one-half of each 
of the two teeth first in line with the profile; after 
the first cut a finished tooth results from each cut. A 
slight modification of the design would make it adaptable 
to smaller gears. 

E. A. Runer. 
Hartford, Conn. 
R 


Cutting Off Small Round Stock 


The other day an order came to cut off 5000 pieces 
of cold-rolled steel 14 in. diameter, 6 in. long. They 
were wanted the next day without fail. As our screw 
machines were not available, owing to other important 
work, the chances of getting this material out on time 
looked decidedly slim ; however, I turned the job over to a 
young man in charge of this sort of work, confident that 
by some stunt or other he would produce the goods as 
he had done before in cases of emergency. Subsequent 
events proved that my confidence was not misplaced. 

Chancing to go down the aisle about two hours later, | 
met the first thousand on its way up to the inspector, and 
looking around for the source of supply, I discovered an 
old shaper that had seen better days busily engaged in 
whacking off pins at the rate of about one per second. 


The young man had taken a piece of tool steel about 2 
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in. square that happened to be handy, drilled a hole a 
size larger than the wire, drilled and tapped a hole in one 
side to fasten on a gage, hardened the block, placed it in 
the shoe of the shaper, put an ordinary side tool in the 
tool post, set the tool so as to just scrape by the side of 
the block, then started the shaper at about 60 strokes per 
min. All that was necessary was to push the stock 
through the hole up against the stop before the tool came 
along to chop it off. It made an excellent job for a lazy 
boy, as he had to hustle to keep ahead of the machine. 

This was a new stunt to me, and I think it will be to 
many others. I have seen short pins cut off by the lathe 
in a similar manner, with a piece of steei bolted on the 
faceplate, the wire being pushed through a hole in a piece 
of steel in the tool post. However, only short lengths 
can be cut in this way; on the shaper any length can be 


cut. We have since made a fixture as shown in the 
sketch, with an adjustable gage and bushings for all 


sizes we have to cut. We have cut 14-in. cold-rolled steel. 
[ think this is about the limit that can be handled satis- 
factorily. The ends are almost square, showing only a 
slight nick on one side. 

C. E. Porrer. 
Pittsfield, Mass. 


& 
o ° e a 
Combination Vernier Caliper, 
o od o 
Dividers, Height Gage 
a 
and Indicator 
The vernier caliper, vernier height gage, and various 
forms of test indicators are more or less familiar to all 
tool makers and other mechanics having to do with inter- 
changeable manufacturing as they are indispensable on 
fine tool work. The parts described lierein were designed 
by me for use with any standard 6-in. vernier caliper, 
the only change necessary being the removal of a few 
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1. VeERNIER CALIPER WITH 


ATTACHMENTS 


Fie. 


thousandths of an inch from the end of the caliper that 
is clamped into the base, as this end should be perfectly 
square for the application of the attachments. 

A view of the assembled tool with all the attachments, 
is shown in Fig. 1: The base, supplementary jaw, and 
scriber are in place to lay out the position of a hole, or 
other form, by means of lines; the indicator, divider 


points, and extra scriber are shown about the base, In 
are shown the parts comprising the height gage 


Fig. 2 
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in detail. The base is ground to size after hardening, 
the gaging faces being carefully lapped to the finished size. 
The supplemental jaw is made from a piece of flat stock 
worked to shape and hardened, the side pieces are riveted 
in place after finishing the inside of the vernier jaw 
seat and the outside of the jaw is ground to finished 
size. The clamp, clamp screw aa scribers are hardened, 
and the scribers ground all over. 

A view of the indicator with the cover plate removed 
to show the arrangement of the levers and spring is shown 
in Fig. 3. This indicator is drawn in detail in Fig. 4 
and consists of a body, the shank of which fits on the sup- 
plementary jaw in place of a scriber, and into which fit 
the two aluminum levers as shown. The contact pin, at 
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Fie. 2. Devraits or VERNIER ATTACHMENTS 
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Fie. 3. Tre INnIcator 


the bottom, is prevented from falling out by the pin pro- 
jecting from the cover plate; the levers are held against 
this point by the spring located below the lower lever. A 
line is drawn on the case in such a position that when 
the lower point of the contact point is in line with the 
bottom of the shank, the point of the long lever is on the 
line. This indicator multiplies about 33 times and is ex- 
tremely convenient when testing buttons, surfaces or 
other distances in different planes. The ordinary prac- 
tice is to set the height gage to a certain height, set an in- 
dicator to the height gage, and test the work with the in- 
dicator, or vice versa. By the use of the combination. 
only one setting is necessary. This indicator may be 
used either over or under the surface to be measured. but 
its scope is limited by its construction to surfaces not 
close together. 
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Fie. 4. Heregnt-GacGe INDICATOR 

The details of the divider points used to convert the 
calipers into dividers for laying out such work as gear- 
tooth forms, cams, and the like, are given in Fig. 5. 
These points are made of a high grade of tool steel and 
are carefully tempered; afterward they are assembled in 
the clamps by pins. They are made of a size that will 
allow of their being used with anv of the vernier calipers 
up to and including the 24-in. When using them with 
a 6-in. caliper the pieces shown in Fig. 5 are used to hold 
them in a central position with the jaws. 

WARREN E. THoMPson. 
Southbridge, Mass. 


The Squaring of a Mixed 
Fraction 


Tables cannot well be prepared for the squares of mixed 
fractions because such tables would have to be very long 
to cover a reasonable range of numbers. If, however, the 
draftsman has a table of squares which can be obtained 
irom any standard textbook, he can compute the required 
square very easily by means of the formula (a + b)? = 
a* + 2ab + b?, letting the whole number be a and the 
fraction b. Thus, the square of 35/,, may be computed 
as follows: 


3° 4 
2x3x5 o=® ae — 0.46875 
(*/e)? = 0.00610 


9.47485 answer. 
GEorGE F. Summers. 
Davenport, Lowa. 





PoINTs FOR VERNIER CALIPERS 


Fig. 5. 


High-Speed Fly-Cutter Spindle 


The illustration shows how a fly-cutter spindle was 
arranged for high speed in a small bench-lathe head with 
a revolving bearing for the cutter spindle which reduced 
the friction and prevented heating. 

The cutter A in the spindle / is revolved in the bush- 
ing C, which is counterbored and filled with oil. The 
collars B B, are secured to and revolve with the spindle. 

The bushing C is clamped in and revolves with the 
draw-in chuck or collet K, while the bushing B, is a snug 
fit in the quill # of the lathe spindle and allows the 
spindle ) to move endwise when being secured in the 
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collet; this prevents any binding endwise of the two 
bushings C and C, against the collars BB and B,B,. 

The spindle pulley @ is belted to the counter H, which 
in turn is driven by the belt 7 from the cone pulley. 
I have used this spindle for some time and found it to 
run all day without heating. The lathe spindle runs 
about 1000 r.p.m. and the cutter about 4000 r.p.m. 

Grorce G, LITTLE. 
Maplewood, Mo. 
% 


Special Armature Notching 
Press 


The illustration shows a Ferracute armature notching 
press rigged up to punch the armature disks used in the 
Reliance adjustable-speed motors of the armature-shifting 
type. 

As the armatures of these motors have to be slightly 
conical so as to increase the air gap more quickly with a 
given lateral movement of the armature away from the 
field, the punching of the disks presented quite a problem 
which was nicely overcome by the outfit shown. 

As the operator presses the foot treadle motion is trans- 
ferred through the rod connection with it to the lever 
shown on the right hand of the carriage ways. This mo- 
tion in turn is transferred by the shaft to the ratchet 




















SpecrAL ARMATURE NOTCHING PREss 


shown in front of the machine and to the ratchet wheel. 
Fastened to the ratchet wheel at the back is a small spur 
pinion, which in turn engages with the large gear fastened 
to the lead screw which operates the carriage carrying the 
stud on which the armature disk is located. The carriage 
by this movement is drawn out away from the die, ap- 
proximately three-eighths of 0.001 in. each time the treadle 
is pressed down, and as the armature-disk stud makes 
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one complete revolution each time the treadle is operated, 
this makes each succeeding disk 0.00075 in. larger in 
diameter than the preceding one. 

The stud on which the arm, shown on the left-hand 
side, operates had to be transferred to the carriage from 
the side of the frame on account of the carriage not re- 
maining stationary. This arm operates the index dial 
shown under the knee. The press operates at about 375 
r.p.m. 

E. LANGForD. 

Cleveland, Ohio. 

i 


Forming Dies for a Brass Clip 


The brass clip shown in Fig. 1 is formed complete in 
one stroke of a single-acting press by the punch and die 
shown in Fig. 2.. As will be seen, three downward bends 
are made and one upward. The blank is located by the 
pin A and the set edge B. The stud C is flatted, as 
shown in the end view and carries the locating pin A. 
The semicircular piece D for forming the upward bend 
is an easy sliding fit in the forming-die block Z. 

The punch descends, forcing the clip down over 
the stud C for the first bend. Further descent com- 
presses the spring H back of the punch J and bends down 
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Fic. 2. Forminc Dies ror a CLIP 


the sides M (Fig. 1) and the projection G on the punch 
strikes the piece D and forms the upward bend, as shown 
in the end view. 
LAWRENCE Fay. 
Dayton, Ohio. 
A 

Auxiliaries of a steam plant, such as pumps, exciters, en- 
gines, blowers, stokers, etc., do not develop a horsepower 
nearly as efficiently as the main generating units. This loss 
is not sufficiently appreciated by many operating engineers, 
according to a writer in “Power.” The gain in overall 
economy possible with the use of highly efficient auxiliaries, 
even if it be necessary to bleed steam from the main units 
for heating purposes, is an important factor. 


| -- pil 
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Discussion of Previous Question 





Cutting Threads with Screw 
Machine Dies 


Bang! A man may be so intently gazing at a pesky 
crow that when he blazes away at him he brings down 
some perfectly innocent chickens near by—and does it un- 
intentionally. 

It seems to me that is what Mr. Linspere has come 
close to doing in his article on cutting threads with dies, 
on page 425. His article is excellent and shows a thor- 
ough knowledge and analysis of the use of dies. Every 
mechanic having to do with threading in a machine ought 
to read it. He leaves little to add regarding the setting 
up of round or button dies. 

But, after studying his drawings and reading his ar- 
ticle, I am forced to the conclusion that he must have 
been up against some “home-made stuff.” He stated 
that nearly every die bought is hobbed crooked and, later 
on, that “manufacturers should furnish dies that, when 














Trstine A Dire on A Basic Size ARBOR 


put in a good machine, will cut a proper thread without 
grinding or doctoring.” 

Rather strong language. I wonder where he buys his 
dies. It is my experience that most progressive die mak- 
ers have special machinery and equipment for hobbing 
Cies, where provision is made and precaution taken to in- 
sure the dies being hobbed straight, and even the poor- 
est die they put out will compare quite favorably with 
the best of the home-made kind. He mentions button 
dies—a design that no one buys for accaracy, but rather 
because they are cheap. Being cheap, it can easily be 
demonstrated that they are the most expensive dies made, 
when cost per operation is considered. That is, taking 
the general run of them. 

But, even so, the operation which Mr. Linspere il- 
lustrates as necessary to make a poor round die good, 
has been in use in our shop for many years to make good 
dies better. 

Referring to the illustration, a die is shown mounted 
on a basic size arbor ready for grinding. The back of 
the die is shown in the view and it will be seen that the 
back is slightly recessed, so as to leave a narrow seat 
around the edge, which is ground true. The outside 
diameter of the die is ground down to standard size 


That there are other manufacturers following this method 
I know from personal observation, two shops in our 
own town havin, adopted it within a year. 

This process of grinding we also carry out on special 
dies, as well as on regular stock; an order for even one 
special die will have a basic size gage or arbor made spe- 
cially for it to be ground upon after hardening. 

This same principle for insuring the truth and ac- 
curacy of the die is also carried out on all other types 
of dies for machine use, such as the two-piece dies, spring 
dies or opening dies, 

Such refinement in the die to the last thousandth of an 
inch may not be absolutely necessary to produce good 
work, but as users of faulty machines having worn ways 
and poor alignment will always blame the die for all 
the screw-cutting troubles, it.is necessary to make the 
die above reproach if criticism is to be escaped. 

Mr. Linspere squared himself with die manufacturers 
when he showed that “the most prolific source of defective 
threads is the poorly aligned machine,” and in also 
showing how to set up a good die to overcome this. 
Probably 90 per cent. of the complaints we receive are 
due to this one cause. It seems never to occur to some 
that machines in constant use begin to show wear sooner 
or later and need to be adjusted. 

FP. W. Gates. 

Greenfield, Mass. 


D. @ S. Scale 

The above subject has certainly proved interesting to 
several of your readers in this city. 

Some 10 years ago I had six 12-in. scales made by 
D & §., five of which I parted with and kept one. I 
have, however, located two of them, making three with 
the one I have, and they are in daily use in a machine- 
tool works in Birmingham. 

They are 12 in. long, 1 in. wide by 7, in. thick, 
marked on four edges. This first edge is marked, six- 
teenths, thirty-seconds and sixty-fourths. On the other 
three edges every inch is divided differently. Second edge 
11, 14, 15, 17, 18, 19, 20, 21, 22, 23, 24, 25. Third edge 
26, 27, 28, 29, 30, 31; 33, 34, 35, 36, 37, 38. Fourth 
edge 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50 and 100. 

I have also a straight-edge 12x1,4,x7y in., marked D., 
B. & 8., Prov. R. L., also a millimeter scale 1x7y in. by 
200 mm. long. Three edges marked in millimeters, the 
fourth edge in 1/, mm., made by D., B. & S., Providence, 
R. I. I did have a larger one, 300 mm. long, marked the 
same, but cannot find it at the moment. 

Last and least, a 4-in. scale, 0.15 in. square, first edge 
sixteenths, second edge thirty-seconds, third edge sixty- 
fourths and fourth edge hundredths, marked D. & S. 
The dividing on these scales is excellent and the figures 
are exceptionally good, in fact the finish is equal to a 
high-class scale of present-day production. 

C, H. Aten. 

Birmingham, Eng. 
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Editorials 





Secretary Daniels and the Navy 
Personnel 


Secretary Daniels, of the Navy, has taken a broad atti- 
tude in bringing to the surface opinions and discussions 
in regard to the personnel of the Navy. The personnel 
of the Navy means the men who design, build and oper- 
ate our floating fighting machines. Thus the question 
relates to managers and executives of the departments 
of machinery design, construction, repair and operation. 

To bring out the various opinions, Secretary Daniels 
authorized naval officers, naval constructors and warrant 
officers to present their ideas to the Committee on Naval 
Affairs of the House of Representatives, in many cases 
in writing, in others by oral testimony. These statements 
have been printed, forming a most interesting public 
document. This has been done in a spirit of the broadest 
fair play, with a desire to arrive at facts, and with 
the firm belief that publicity will benefit here, as in all 
other public matters. 

As is natural, the testimony and opinions develop two 
opposed lines with many modifications and changes be- 
tween them. One is that the construction corps should 
be completely amalgamated with the line. The opposed 
view is that the construction corps should be dominant 
in the departments of design and construction, and 
the line, while continuing to control everything in the de- 
partment of operation, should be removed from any 
participation in the other two. 

The first idea is well developed in these quotations: 


~ The first and most pressing need to my mind is the 
thorough and complete amalgamation of the construction 
corps with the line of the Navy. 


The Navy, so far, at least, as the public is concerned, is a 
purely military agency, its value being measured by the 
power and efficiency of the fleet in being. All things else 
under the control of the Navy Department are subsidiary and 
collateral to the fleet as a fighting unit. This being true, 
the military officer must control and the military idea must 
predominate. 


To support this position, it is pointed out that gener- 
ally nothing but good has come from the amalgamation 
of the engineering corps with the line in 1899. Under 
the provision of the law that brought this amalgamation 
into effect, engineers were required to qualify for line 
duty. There was no reciprocal obligation for line offi- 
cers to qualify as engineers. At first it was shown that 
engineering duty was distasteful to a large group of line 
officers, and many were ordered to perform engineering 
duty to properly distribute the work. As the deficit of 
officers was supplied by large classes from the Naval 
Academy and as officers to the ranks of Commander and 
Lieutenant-Commander began to realize the importance 
of their position as engineers, there was a widespread 
awakening in engineering matters, resulting in the thor- 
ough qualification of many erstwhile line officers as op- 
erating and administrating engineers. 

In addition to this it is pointed out that jealousies, 


bickerings and working at cross purposes have been abol- 
ished,- that all officers in the new line are capable of per- 
forming any and all military duties required for service 
in the fleet or in the yard, and that a sufficient number 
can always be found who are fully qualified for the per- 
formance of engineering duties in the machinery division 


of the yards. Finally this opinion is expressed : 

It is believed that naval constructors generally will favor 
amalgamation—when they realize that their complete domi- 
nation of navy yards and navy-yard activity is impossible of 
accomplishment. 


The other viewpoint is one of complete separation of 
the construction corps from the line; that is, separation as 
opposed to amalgamation. The opinion is that a staff 
corps should be established to be recruited from gradu- 
ates of the United States Naval Academy, who are es- 
pecially educated and trained as engineers and executives, 
and who shall be given complete control in the field of 
material, engineering and management with suitable 
provision for advancement, and emoluments at least equal 
to those that would have been received had these men 
stayed in the line. 

The supporting argument is that the duties of a line 
officer have become too diversified, including as they do 
all of the regular work of sea-going officers, such as 
navigation, seamanship, gunnery and the like, to allow 
sufficient time for training and practice in electrical, me- 
chanical and marine engineering, and the regular execu- 
tive and manufacturing work of the yards. It is pro- 
posed to divorce design and construction from operation. 
It is claimed that either field is broad enough to demand 
the best professional work that any man can do without 
attempting to amalgamate or combine. This view is 
strengthened by the knowledge that the trend of devel- 
opment of the entire industrial and economic world is 
toward greater and more minute specialization. 

Not the least important is the argument that the 
method of handling men afloat and ashore is entirely dif- 
ferent. On the one hand are enlisted men under mili- 
tary discipline; on the other civilians under shop condi- 
tions, where it is essential that the successful manager 
should understand: the point of view of the man who 
works with his hands. 

Such are the broadly opposed viewpoints. We shall 
take occasion to comment on them in succeeding issues 
as matters of importance to builders and users of ma- 
ehinery, for our great navy yards are machinery-building 
plants. 


Machine-Shop Work a Seden- 
tary Occupation 


The increase in efficiency of steam engines, the progress 
of the gasoline engine, the vast development of water 
power, all have an effect that is often overlooked, and this 
is that, after minute subdivision, this power ultimately 
relieves someone of hard manual labor. It does not de- 
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crease the total amount of cotton or wool that must be 
grown to supply us with clothes, but it does enable one 
worker to do the work which would otherwise take up the 
time of many. It does not decrease the weight of a cast- 
ing that must be machined, but it moves the casting and 
it revolves the lathe and there is no more of the laborious 
muscular effort that we associate with rollers and skids 
and shipping hammers. 

One result of this is that whereas formerly the various 
trades and crafts developed brawn as well as brain, now 
they do not develop the human body enough even to keep 
it well and strong. A large part of the need of modern 
sanitation comes from the lack of exercise in the daily 
work of the various operatives and mechanics and from 
the ease with which they can jump on a street car and 
travel without effort the little distance that might mean 
health and strength. 

Should not machine work almost be classed as a 
sedentary occupation along with drafting and bookkeep- 
ing? 

When men had to work hard with their muscles they 
“sweat away” most of the germs with which dirt is laden, 
or rather they put their bodies in shape to throw them 
off. Hard brain work seems almost to invite them in. 

There is a limit to the place where artificial power is 
good. It is good up to the point where it is substituted 
for healthful exercise. A house carpenter or a structural 
steel worker gets enough out-door air and all-around 
muscular exercise to keep him well and strong but most 
other workmen do not get enough even in their recrea- 
tion. Rooting at a ball game is good for the lungs. Travel 
on a trolley car out into the suburbs is refreshing. The 
atmosphere at moving-picture shows and dance halls is 
stuffy and vile. There is little to encourage a young 
man nowadays to get out and exercise. Years ago there 
were walking clubs. Then the bicycle made hunchbacks 
of us all, but today a bicycle runs terribly hard when we 
see our friends go by us in bunches on the trolleys or in 
motor cars. It is surely up to someone to invent a fad 
for the men who are losing their health in our efficient 
uptodate snops. 


The Care of Shop-Lighting 
Systems During Suminer 
Months 


Many shops will require little or no artificial light dur- 
ing the longer days of the approaching summer months. 
How to care for the lamps and what steps to take to in- 
sure the most effective illumination from the lighting 
systems during the fall and winter months to follow are 
questions of much importance. 

The constant use of the lamps during the dark days 
of the past winter has given little opportunity for the 
general inspection and overhaul of the lamps, which is an 
item of considerable weight when it is noted that accumu- 
lations of dust and dirt in lamps possessing mechanism, 
and on filament lamps and reflectors reduces their effec- 
tiveness by quite a margin. 

The routine maintenance work throughout the winter 
should have kept down these losses as much as possible, 
but we refer now to the results of continued hard usage 
through the winter and the general question of a careful 
inspection and overhaul. 
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Several methods suggest themselves as good plans to 
follow during the months when, as a rule, no artificial 
light is required. The filament lamps might all be re- 
moved, tested roughly for reduced efficiency, and those 
in which the candlepower has deteriorated sufficiently, 
might be discarded and the remainder stored for future 
use. This plan has the advantage of keeping the lamps 
where there is no likelihood of accidental breakage. As 
a fact, however, the possible requirements of artificial 
light during the summer months is an uncertain factor. 
Dark days are occasionally experienced, and night work 
may be a factor. Hence, it is not safe to assume that no 
artificial light will be called for even during the days 
which, in general, have a sufficiency of natural light. 

Another method, and one, we feel, more practical than 
the former, would be to take the opportunity offered by 
the sumnier to go over all the tungsten and carbon fila- 
ment systems, discarding poor lamps, cleaning those still 
good enough for further use, and returning to all sockets 
et once, either cleaned or new lamps. The reflectors and 
shades should also have a thorough cleaning, and bent 
metal shades used on individual lamps, or those in which 
the reflecting surfaces have been damaged, should be 
repaired and recoated, or in extreme cases be replaced 
by new ones. 

Tungsten lamps, as manufactured at the present time, 
are, in general, sufficiently strong to result in but little 
loss from breakage due to vibration where they are left 
in position for several months when not being used regu- 
larly, and it will, therefore, be a wise plan to leave them 
in place merely to have artificial light available should 
it be required on specially dark days. 

In a particular manner, the summer months should be 
employed by the lamp departments to go over all arc, 
mercury vapor and other types of lamps possessing mech- 
anism. This may be done by taking the Jamps from small 
sections of the shop at a time, returning them to the 
repair room for needed adjustments and cleaning, and 
then installing them in their regular locations at once. 

The general attitude toward such work should be an 
effort to prepare in times of small demands on the light- 
ing systems for the best possible service in the fall months 
soon to follow. A little forethought and systematic work 
in this direction will do much to make such service pos- 
sible at a later time when little opportunity is found for 
more than the absolutely necessary work of keeping the 
systems going in satisfactory shape from day to day. 

% 


A queer comment on machine-tool design reached us 
the other day. A man who unquestionably would rank 
well toward the front in a list of men who have bought 
the most machine tools in this country was just finish- 
ing his examination of a new high-speed machine. It 
so happened that this particular type was designed with 
open belts throughout, and no gears in the driving train. 
As he finished his examination, he turned to the builder 
with the quizzical remark, “If I buy this machine, there 
is one attachment that you must add to it. That is some- 
thing to make a noise. My present machines make them- 
selves heard, and my operators-would feel that they were 
using oddities if they were asked to run one of your quiet 
machines.” 

In spite of this comment, the machine-tool builder has 
not yet started to design a noise-making device. 
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Shop Equipment News 


Multiple Drilling Machine 


In the description of the multiple drilling machine 
built by the National Automatic Tool Co., Richmond, 
Ind., published on page 783, we omitted to mention an 
important feature of this machine. 

With it two independent changes of drill speed are 
available to each spindle for each of the three changes of 
speed in the gear box. 

s 


Compression Wrench and a 
Lathe Carrier 
The principle of the compression wrench is well known 
so that there is little explanation necessary in connection 


with the one shown in Fig. 1. Aside from its use as a 
pipe wrench it has a wide application in holding and turn- 
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Fig. 1. ComMPprRESSION WRENCH 





LATHE CARRIER 


Fie. 2. 


ing various parts, such as studs, pistons, valve rods and 
the like. 

The girths are made of drop-forgings and the hinge 
rivets are turned from bar stock in screw machines and 
then case-hardened. They are held in the girth by spin- 
ning the girth into a straight groove cut in the end of 
the rivet. 


eugene 


The locking device consists of the thumb latch and two 
clamping pieces. Between the clamps and the thumb 
latch are placed two flat springs which the clamps com- 
press on the latch. By means of the screw through the 
clamping pieces the tensions of the springs may be varied 
from nothing to a complete binding of the thumb latch, 
and should a spring break the clamping pieces may be 
used in the usual manner, except that they will give 
a little less flexibility. 

The lathe carrier or dog, shown in Fig. 2, embodies 
the principles of the wrench with the exception of the 
extended portion of the handle. It has the added feature 
of a section projecting at right angles from the body to 
form the tail. 

It will be noted that there is a total absence of set- 
screws or any other projecting parts, while its principle 
of construction makes it suitable for use on fine machine 
work without marring it. Any of the different girths 
may be used interchangeably with the wrench or carrier. 

Both of these products are recent developments of the 
Lutz-Webster Engineering Co., Philadelphia, Penn. 


¥ 


Multiple-Spindle Drilling 
Machine 


While designed especially for gas-burner drilling, the 
machine shown is adapted for multiple-drilling on a va- 
riety of work and has a capacity for drilling 50 to 100 
holes simultaneously in work up to 10 in. 

The drills are driven by a crank motion on the end of 
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MULTIPLE DRILLING MACHINE 





the spindles. These are equipped with self-oiling bear- 
ings. The plate is driven by a hardened-steel eccentric 
on the end of a vertical shaft, which revolves in brass 
The head, or box, contains oil, in which the 
The whole mechanism is 
The work is fed 


bushings. 
cranks and vertical shaft run. 
water-cooled through the head and box. 
against the drills by means of a handwheel, which is in 
the front of the machine; this operates through a worm 
and wormwheel at the right of the drill, enabling the 
work to be fed evenly and avoiding breakage of drills. 
The quick return of the table is obtained by a handwheel 
at the left of the machine, which operates directly 
through a rack and pinion on the table by releasing the 
upper small handwheel at the right of the drill. The 
lower handwheel at the right of the machine is for rais- 
ing and lowering the table, as well as the feeding mech- 
anism for various heights of work. The stripper plate 
shown at the bottom of the drills has hardened-steel 
bushings which guide the drils. This plate is held down 
on the work by coil compression springs. 

This machine is built in two sizes, one plain and the 
other with a geared head. The principal dimensions 
of the machine shown follow: Size of table, 12x18 in.; 
center back to frame, 9 in.; minimum distance between 
centers of drills, #; in.; diameter of cone pulleys, 8-11- 
14 in.; face of cone pulleys, 4 in.; diameter and face of 
pulleys or spindle, 14x4 in.; diameter and face of tight 
and loose pulleys on countershaft, 8x4 in.; speed of coun- 
tershaft, 750 r.p.m. 

This machine represents a recent development of the 
Michigan Press Co., Ypsilanti, Mich. 
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Broaching Machine 


This machine was designed to cover a wide variety of 
broaching work and, as will be noted, is operated by a 
rack and pinion. 

The pinion engaging the rack and the pinion shaft are 
The rack or slide for 
The 
is brought to position and held in place by a bushing, 
through which the cutter passes. Thus fastening to the 
The chips drop from the cut- 


cut from one solid steel forging. 


operating the cutter bar is a steel casting. work 


machine is unnecessary. 
ter to the floor as they leave the work, so that the bearings 


are not endangered by chips. 
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Acetylene Generator 


The acetylene generator shown, for generating acetylene 


gas, with which oxyacetylene welding and cutting may be 


of the Vulean Process Co., 
Minneapolis, Minn. 

In its construction there 
is eliminated the use of rub- 
diaphragms, 
weights, motors and gravity 


done, is the latest product 





ber springs, 
feeding mechanisms. Its 
method of feeding is inde- 
pendent and _ automatic. 
Lump carbide up to and in- 
cluding 114 by 1% in. is 
used in making the gas. The 
feed is operated by a motor 
which is propelled by gas 
consumed at the tip of the 
torch. This method is de- 
signed to eliminate back 
pressure on the generator. 
The carbide, in this way, 
is fed in proportion to the 
gas consumed, and_ the 
amount of gas generated is 
controlled by the amount 
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required by the torch. The 
automatic pressure regula- 
tor which operates accord- 
ing to the generator’s pres- 
sure and thus regulates the amount of gas which passes 
through the motor does not vary more than two ounces. 


ACETYLENE GEN- 
ERATOR 


oe 
ry 


Arbor Press 


The arbor press shown is so designed that the adjusting 
plate with a V-slot and various sized holes can be in- 
stantly adjusted under the plunger to accommodate any 
sized work withim the capacity of the press. 

The plunger is,provided with a friction which holds 
it in any positiomin which it is left by the operator. 
This eliminates danger to the operator through the lever 





The diameters of the pulleys are so 
designed that a rapid return stroke 
of the cutter is provided. Slots may 
be cut either straight or taper by 
changing the bushing upon which the 


work is held. 





This machine is made in two sizes 
by the Pawtucket Mfg. Co., Paw- 
tueket, R. I. The machine shown has 
a capacity for cutting keyways 1x4 
in. in one pass of the cutter, has a 59- 
in. length of stroke and weighs com- 
nlete 2450 lb. For broaching opera- 
tions iron, 
wrought steel and steel castings, the 


when slotting wrought 
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machine may be equipped with an 


oiling attachment. 


BROACHING MACHINE 











May 14, 1914 


handle swinging wher left in any but a vertical, position. 
The teeth of the plunger and pinion are of stub-tooth 


form. 














Arpor PRESS 


‘vhe press is a recent product of the Flint Specialty Co., 
16 Waltham St., Boston, Mass. 


R 


Universal Index Centers 


The headstock and tailstock centers shown swing 1° in. 
diameter and are made of tool steel, hardened and ground. 
The spindle is provided with a clamping device, by means 
of which it can be locked during the cutting operation. 
This is designed to relieve the worm, wormwheel and index 
pin from all strain. The spindle can be adjusted for wear 
and has B. & S, No. 10 taper hole and front end threaded. 

The swivel block is graduated and can be set at any 
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angle from 10 deg. below the horizontal to 10 deg. be- 
yond the perpendicular, and is held at. any angle by a 
clamp. The wormwheel is over 5 in, diameter; the worm 
and wormwheel can easily be adjusted for wear. The 
tailstock center can be raised vertically and set at an 
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INDEXING CENTERS 


angle in a vertical plane by loosening the clamp bolt and 
raising the lever. 

The index plates divide all numbers to 50 and all even 
numbers to 100. The headstock and tailstock are fitted 
with four 54-in. shoes, to fit standard 54-in. slots, in 
millers. 

This dividing head represents the latest product of 
Fred. C. Dickow, 33 So. Desplaines St., Chicago, IIl. 


wa 
Horizontal Cylinder-Boring 
Machine 


The machine shown represents the latest form of hori- 
zontal cylinder-boring’ machine, produced by the Bar- 
rett Machine Tool Co., Meadville. Penn., designed for 
either belt or motor drive. 

The bed is 15 ft. 3 in. long. The widened portion is 
71x66 in. The pedestals are 32 in. from the top of the 
bed to the center of the boring bar, the tail pedestal is 
adjustable on the bed from 0 to 60 in. The boring bar is 
§ in. in diameter and has a continuous-feed travel in 
either direction of 60 in. It has quick power travel in 
either direction and is arranged so that it may be handled 
by hand for short adjustments. The end is fitted with 
No. 7 Morse taper hole with draw and drift slots, so 
that smaller bars can be used when required. In this case 
it is necessary to use a sleeve placed in the tail pedestal 
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sleeve bearing for supporting the outer end of the smaller 
bar. 

The machine is equipped with the quick-change feed- 
box mechanism, having 14 different feeds, ranging from 
yy to 34 in. per revolution of the boring bar, any of which 
is almost instantaneously available. The power is trans- 
mitted to the boring bar by the Hindley type worm and 
wormwheel. 

The machine is equipped with two heavy facing arms, 
which are mounted on the end of sleeves. They are driven 
by friction and may be started and stopped at will by 
simply tightening or releasing a collar bolt. When not 
in use, they hang on the end of sleeve and do not inter- 
fere with the rotation of the boring bar or the longitudi- 
nal travel. They are provided with a sliding block, which 
travels at right angles to the boring bar; this block is 
fed in and out with a star feed and mounted upon this 
is a secondary sliding block, which carries the tool for 
facing off or turning the outside diameter of the cylinder 
flanges. The tool in the latter sliding block is made 
of 1-in. square stock and when placed in the lower slot 
can be fed down within 1 in. of the boring bar. The 
tool can be readily removed without changing the posi- 
tion of the block as it is withdrawn from back end. 


a ‘ wenapiniial 
Band Saws with Milled Teeth 


The Quality Saw & Tool Works, Springfield, Mass., 
have developed a system of milling the teeth in their 
line of band saws. Superior results are claimed for this 
process over the previously used punching process, 

a, "ae ate 
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i“ German Axle Lathe 


The lathe illustrated is a recent product of the Kalk 
Machine Tool Works, of Breuer, Schumacher & Co., 
Cologne-Kalk, Germany. It is designed for the rapid 
production of railway axles. 

The headstock is in the center of the bed and is pro- 
vided with a hollow spindle, on each end of which a 
powerful chuck is mounted. Each end of the bed sup- 
ports a tailstock for steadying the ends of the axle. 

Carriages at each end of the bed carry four-sided 
tool-post turrets, in which the tools are secured. The 
drive for the headstock is from a 40-hp. motor, mounted 
at the back of the lathe. 

Automatic feeds and trips are provided in all direc- 


tions. The machine is built either for roughing only 
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or as a roughing and finishing lathe. Each tailstock 
carries a motor-driven centering attachment for centering 
the axles previous to turning. The machine finishes the 
axles ready for grinding. 

w 


Turret-Lathe Tool for Cir- 
cular T-Slots 
By P. A. FREDERICKsS 


Having at one time a considerable quantity of parts 
to make, of which a circular T-slot was a feature, it was 
decided that the engine-lathe method was too slow and 
to expedite matters the parts were chucked in the hand 
turret lathe and the slots finished by means of the tool 
shown in the sketch. 

This tool fits the turret; the features of importance 
are the slide incorporated in the tool and the double 
tools carried on the slide, which make it possible to cut 
both the outer and inner recess of the slot while feeding 






























































An Macninisy K : \ 
NYS 


Turret-LatHe Toot ror Crrcoutar T-Siots 





the hand slide in only one direction; the tools are set on 
the opposite sides of the work center. 
The tool shown saved its cost several times over on the 
lot of parts machined. 
3% 


In commenting on the use of permanent molds for small 
castings a correspondent in “The Foundry,” says that if the 
molds are large a mixture containing little combined car- 
bon, such as very soft iron, should be used. The question of 
carbon, however, is not so important with small molds, as 
their rapid heating will convert the combined carbon into 
graphitic and this will swell the mold approximately % in. 
per ft., while soft iron will not effect such a change. The 
life of the mold also will be prolonged considerably if it is 
coated after each cast with crude petroleum, 
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Standardization of Grade for 
Grinding Wheelss 


CoMMITTEE REPORT 


SYNOPSIS—This report was presented at the recent 
convention of the National Machine Tool Builders’ Asso- 
ciation. It points out the difficulties in standardizing 
the grading of materials for grinding wheels, and de- 
clares in favor of standardizing the shapes and holes of 
the wheels. 

¥ 

(1) Standardization of grade markings. 

This item refers entirely to the establishment of a uni- 
form or standard system of grade markings, and a definite 
fixed meaning for each of the marks, such as would be 
had from standard grading blocks. The idea sprang 
from the obvious desirability of having uniformity in all 
systems of measurements, in grades as well as in sizes of 
grinding wheels. To accomplish this would require the 
adoption of a series of standard blocks, each of which 
would represent a certain grade. This standard series 
would be deposited with some disinterested party, such as 
the Bureau of Standards, at Washington, D. C., and a 
duplicate of each furnished to each of the wheel manu- 
facturers and other interested parties. If this could be 
done, a given standard grade mark would stand for a 
definite “grade,” as shown by the standard block. 

On first thought the adoption of such a scheme ap- 
peared to be feasible, but a true view of the feasibility of 
such a scheme requires consideration of the following: 

(a) Would it be of aid to users of grinding wheels? 

(b) Would it be of practical value to the wheel manu- 
facturers ? 

(c) Would its value to all concerned be commen- 
surate with the initial and maintenance cost 
involved ? 

(a) To be of aid to the users of grinding wheels, 
this standard grading system would have to permit of or- 
dering a wheel of a given grain, grade and size from dif- 
ferent wheel manufacturers with expectation that the 
wheels of like grade would give like service. 

The factors that mitigate against such an ideal condi- 
tion are to be found in the differences in materials used, 
and in the methods of manufacture of the wheels. No 
two kinds of abrasive, no two makes of the same kind of 
abrasive grind alike, even when made into wheels sup- 
posedly of the same grain and grade. Analysis of a com- 
petitor’s successful wheel is of no value to a wheel manu- 
facturer unless allowance is made for the difference in 
the wheels that arise from factors other than grain and 
grade. These other factors are the bond materials, the 
amount of bond, the method of manufacture (whether 
puddled or pressed), and the kiln heat treatment by 
which the bond is vitrified. The latter factors offset wide- 
ly the sameness in character of the abrasive used. The 
same causes for differences in cutting character and effi- 
ciency are as effective in wheels made from aluminous 
abrasives known on the market as alundum, aloxite 
adamite, boro-carbons, as they are in the silicon carbide 
wheels. In fact, in the wheels made with the aluminous 
abrasive there is the added differential factor of a wide 
variation in the character of the abrasive grains. No two 


of the aluminous abrasives will give the same grinding 
results even when wheels, which, if compared to standard 
grading blocks, would appear to be the same in every par- 
ticular. 

These fundamental differences in the manufacture of 
wheels forbid the adoption of standard grading marks 
being of value to users of wheels, for each differential 
has a positive effect on the cutting quality of the wheel 
and cannot be detected by any grading method now known 
except that of an actual grinding trial. 

(b) The possibility of standard grading blocks being 
of value to wheel manufacturers is largely answered in 
the foregoing. Duplication of competitors’ wheels is 
largely a case of actual trial at the customers’ plants. 
Laboratory grinding tests come much closer to finding 
a duplicate of the competitors’ wheel than would an 
analysis, but even in this a generous allowance must be 
made for differences in kinds and in conditions of the 
machines used, as well as differences in the operators. 
There is no test which a wheel manufacturer can make 
in his own laboratory that will enable him invariably to 
duplicate a competitor’s wheel for a given grinding opera- 
tion. There are so many influential factors involved 
that dependence cannot be placed on any one test, even 
a grinding test, under any other than the customer’s con- 
ditions, for absolute duplication of wheels. This being 
the fact, grading blocks would be of but little use to the 
wheel manufacturers. 

Given the same abrasive and bond and the same pro- 
portion of each, mixed and formed by the same operators 
under like conditions, two wheels can be made that will 
grade exactly alike, but which will show large differences 
in grinding. To a good grading operator, who is used 
to a given product, such as just described, the differences 
in these two wheels would be readily detected and clas- 
sified. In such a case standard grading blocks, made 
of materials other than those used in the wheel being 
tested, would be of little, if any, value. 

The resistance that a wheel offers to a grading tool 
and the grinding sound, and the feel (that elbow message 
which. means so much to the one who is grading, but 
which cannot be expressed in words or imparted to an- 
other), in fact, every factor that is detectable by a grad- 
ing tool, is so dependent upon the abrasive grain as well 
as upon the bond, that a different grading block would be 
required for each kind of abrasive used. Adding to this 
the six or more types of bonds and the different methods 
of manufacture, each of which shows differently under the 
grading tool, it is obvious that a given set of grading 
blocks would almost be of as little value to the wheel 
manufacturer as to the wheel user. 

(c) If the situation were not as complicated as has 
just been described, would the value of having standard 
grading blocks be commensurate with the involved initial 
and maintenance cost? 

To be of practical value to the user, the abrasive grains 
used would have to be of the same range in size and the 
makers would have to use the same combinations of sizes. 
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If the members of the National Machine Tool Builders’ 
Association could know how often it is necessary to make 
up new combinations of sizes of grains, and to use an un- 
usual mixture of kinds of abrasive to meet special de- 
mands, they would readily recognize that the standards 
would no sooner be adopted than requirements would 
necessitate a departure from the adopted standards. If 
standard blocks representing definite cutting qualities are 
to be kept uptodate, each wheel manufaciurer would be 
adding several new blocks to the list each year. 

Then, too, to make such standard blocks of practical use 
to the machine-tool builders would require the establish- 
ment of a testing laboratory thoroughly equipped with 
an assortment of grinding machines, and supplied with a 
large assortment of materials to be ground. Each wheel 
manufacturer would have to be continually sending in a 
variety of sizes and shapes of wheels to be tested if the 
standardization of their product were to be kept uptodate, 
and the machine-tool builders posted on the comparative 
qualities of the different makes of grinding wheels. To 
the wheel makers who are cognizant of the large variety 
in demands on grinding wheels in precision work alone, 
the cost of keeping standard grading blocks uptodate ap- 
pears to be costly, in fact, altogether too costly to be 
considered. 

Furthermore, if the desired end could be realized it is 
honestly believed that the machine-tool builders would be 
confronted with a greater confusion than now. The or- 
iginal idea, therefore, is not only impossible but imprac- 
tical, much more so than the standardization of steel 
tools, which is as yet not realized. 


STANDARDIZATION OF SHAPES AND HOLES OF GRINDING 
WHEELS 


The standardization of shapes and holes in grinding 
wheels would be of material benefit to both the wheel man- 
ufacturer and the wheel user. Standardization of the holes 
would mean standard spindles for given size wheels. It 
happens frequently that a shop will have two makes of 
machine, each calling for very similar if not the same 
shape and size of wheel but different holes. This necessi- 
tates the carrying of a larger wheel stock by the manu- 
facturer, the dealer and the user. 

Wheel catalogs show wheels having virtually the same 
shape and size, yet differing slightly but sufficiently in 
some way, such as to prevent their universal use, This 
is brought about by the machine makers so designing 
their machines as to require a special-shape wheel. In 
most of these cases, the points of difference in design 
are nonessential, hence, not called for. A standardiza- 
tion of the grinding machines so as to use standard shape 
of wheels with standard size of spindle hole would great- 
ly benefit all parties concerned, and permit of quicker 
wheel deliveries. 

Consideration of this recommendation by your Associa- 
tion is earnestly urged. 


STANDARDIZATION OF SHAPES AND HoLes or GRINDING 
MACHINES 


The condition of a grinding machine materially affects 
the grade of wheel required. Wheel manufacturers have 
seen gradual changes in wheel requirements for the same 
machine because of the gradual change in the condition 
of the machine. Wheel manufacturers supply a large 
variety of grade and combinations of abrasives in wheels 
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for the same work, due to the differences in the machines 
and their mountings, in different shops. The condition 
of the machine and its mounting, positiveness of drive 
and original rigidity, and the like, are as positive factors 
in causing variety in wheel specifications as are the dif- 
ferences in the materials to be ground. If the National 
Machine Tool Builders’ Association could affect standard - 
ization of grinding machines, the wheel makers would be 
in a much better position to supply the wheel required. 

This committee thoroughly believes that a standardiza- 
tion of the requirement in shapes and holes of special 
wheels, and an adoption of a set of rules for mainte- 
nance and care of machines would do much toward 
clearing away many of the troubles found in the use and 
operation of grinding wheels. 


Steel Belt Drives 
By I. W. Cuuss 7 


In Europe, more particularly in Germany, steel belts 
have been employed to the displacement of leather and 
cotton drives. The Eloesser system has comparatively 
lately been introduced by the Eloesser Steel Driving Belt. 
Ltd., Manchester, into Great Britain, where a considerable 
number of main drives have been installed with success. 
At present the system is not regarded as suitable for com- 
paratively small belts, as the cost of fitting and installa- 
tion may considerably outbalance the mere material cost. 

In particular the length of belt has to be determined 
with considerable accuracy. For this purpose a small steel 
band of known section is mounted on the pulleys, driver 
and driven, and a tension frame is fitted to the ends of 
this measuring band. Using a calibrated nut and spring, 
the two ends of the frame are drawn together until the 
tension, as shown by a scale, is equal to that desired in 
the belt when running. One of the pulleys is then slow- 
ly rotated without driving the belt, the friction changing 
the tension indicated, while next the other pulley is ro- 
tated in the reverse direction, thus again changing the 
tension, and the mean of the two should correspond to 
the desired working tension. The band can then be cut 
to the exact length with ends meeting, and when removed 
from the tension apparatus will act as a template to the 
length of the driving belt itself. 

The material is stated to be charcoal steel, rough rolled 
at a red heat and then brought to from 2 mm. (0.078 in.) 
tc 9 mm. (0.35 in.) thick by 12 mm. (0.47 in.) to 200 
mm. (7.87 in.) wide by cold working, the tensile strength 
claimed being about 95 tons, 212,800 Ib., to the sq.in. 

The sharp edge of the material is removed. The pulley 
should preferably be flat, any crowning not exceeding in 
height 4 per cent. of the width of the steel belt. The 
rim of the pulley is covered with canvas and cork glued 
on in one length, a special cement being employed for 
damp situations; the rim is first roughened by file or 
chisel cuts to avoid stripping. Above this covering a 
slight crown of cork, say */,, in. high, is glued, and with 
this the coefficient of friction between belt and pulley is 
said to be equivalent to that between a leather belt and 
an iron pulley. If necessary, two or more belts are run 
in parallel, the ratio of width of belt to thickness being 
kept as high as poss?ble. 

For jointing the belts steel plates are employed, milled 
to about the curvature of the pulleys, the belt ends being 
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clamped and the belt itself brought by screws to the re- 
quired tension, the ends being then threaded between 
the plates, which are secured by countersunk screws. The 
ends are, however, tinned first and solder is finally run 
into the joint by means of a blow lamp. A minimum 
efficiency of 99 per cent. is guaranteed and as the steel 
belt is about one-third the width of an ordinary leather 
belt, the pulleys may be narrower to that extent and 
consequently lighter. A steel belt, however, is not re- 
garded as suitable for fast and loose pulleys, and where 
crossed belts are employed, the distance between the cross- 
ing point and either shaft must not be less than 70 times 
the width of the steel belt. ‘For ordinary drives the 
pulleys may almost touch. Rope drives have been con- 
verted by filling the grooves with wood blocks. A cheaper 
method, however, is to cut a groove across the face of the 
pulley, into which is fitted a plate; to this is fastened a 
steel band shrunk round the pulley rim. It is stated that 
transmissions of more than 150,000 hp. have been thus 
converted. 

Individual drives in use on this system range from 10 
kp. to 3650 hp., and some have been running for six 
years without showing stretch. In one case three belts are 
employed in connection with a rolling mill where the 
power varies from 600 to 1200 hp. in a second. In an- 
other case, in England, a couple of steel belts are em- 
ployed for transmitting 450 hp., showing a saving in 
power, as compared with the previous rope drive of 13 
per cent. As to Germany, where Eloesser belts totaling 
some 200,000 hp. are installed, in one case they displaced 
ropes transmitting 1650 hp. from a single drum, while 
in another case 3660 hp. was transmitted from one drum. 


~ 


Charts for Deflections and 
Loads on Rubber Pads-- 














Erratum 
The size of the pad from which the chart published on 
page 766 was plotted was 3 in. diameter and 6, in. long. 
W. L. Kerlin has become New York district manager of 
the Fitchburg Machine Works, Fitchburg, Mass. 
FE. A. Savage, manager of the American department of 


Buck & Hickman, London, Eng., is at present in this country 
for a brief business tour. 

R. C. Cole has joined the staff of the pneumatic tool de- 
partment of the Ingersoll-Rand Co. He will make his head- 
quarters at the Chicago office. 

M. E. Towner has been appointed special representative 
of the Whitman & Barnes Manufacturing Co., Akron, O 
Mr. Towner will travel out of the St. Louis office. 


Clifford Talbot, formerly general superintendent of the 
American Motors Co., Indianapolis, Ind., has become gen- 
New- 


eral manager of the Alberger Pump and Condenser Co., 
burgh, N. Y. 





OBITUARY 











Charles L. Cummings, president of the recently dissolved 
Cummings Machine Co., Brooklyn, N. Y., died at his home in 
New York City on May 65. 

Alonzo Pawling, one of the founders of the Pawling & 
Harnischfeger Co., Milwaukee, Wis., fromi which he retired 
two years ago, died on Apr. 30. Mr. Pawling was 57 years of 
age and made his beginning as a machine-shop owner in 
Milwaukee 30 vears ago. 
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Current Prices of Shop Ma- 
terials and Supplies 











Pig iron prices were as follows at the time and places 
indicated: 


May 9, Apni 11, May 10, 
1914 1914 1313 
No. 2 Southern Foundry, Birmingham $10.50 $10.75 $13.00 
No. 2X Northern Foundry, New York. 14.75 14.75 17.25 
No. 2 Northern Foundry, Chicago... . 14.25 | 14.25 17.25 
Bessemer, Pittsburgh......... ‘ 14.90 14.90 17.90 
Basic, Pittsburgh........ 13.90 13.90 16.75 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Prices to consumers range from % to lc. per Ib. higher, 
according to locality and amounts purchased, 
- — Cents per pound —__— 
No. 28 Black. . 2.70 2.70 3.10 
No. 26 Black 2 60 2.60 3.00 
Nos. 22 and 24 Black.. 2.55 2.55 2.95 
Nos. 18 and 20 Black.. 2.50 2.50 2.90 
No. 16 Black.. 2.45 2.45 | 2.85 
No. 14 Black.. 2.35 2.35 | 2.75 
No. 12 Black. 2.30 2.30 | 2.70 
No. 28 Galvanized 3.70 3.70 | 3.20 
No. 26 Galvanized. 3.40 3.40 3.90 
No. 24 Galvanized. . 3.25 3.25 4.75 


STEEL SHAPES FROM JOBBERS’' WAREHOUSE, NEW YORK 
————C ents per pound 








Steel angles base............. 1.80 ! 1.90 2.25 
OES EE ae or 1.95 2.05 2.30 
Machinery steel (bessemer) 1.85 1.83 2.05 


MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 
— - Cents per pound 





Copper, electrolytic (small lots).... 14.37} 14.75 i 15.75 
eet op ‘33.50 37.00 50. 124 
lead 3.90 3.80 4.50 
Spelter 5.10 5.35 5.60 
Copper sheets, base 19.75 | 19.75 24 00 
Copper wire (carload lots) 15.50 | 15.50 19.00 
Brass rods, base... . 14.00 | 14.00 18.25 
Brass pipe, base....... 16.00 | 19.00 | 22.00 
Brass sheets. .. 14.50 | 14.50 18.50 
Solder } and } 24.50 i 25.40 29.00 


MACHINE BOLTS are sold to consumers at 60% off the 
list price, though in the case of large orders or steady cus- 





tom, dealers are willing to give better terms. At this rate 
the following net prices hold at dollars per 100. 
————Diameter 
Length i i i 

1}-in $2.08 $3.08 $4.20 
2-in. 2.24 3.30 4.48 
2}-in. 2.38 3.52 4.76 
3-in 2.54 3.74 5 04 
3}-in 2.69 3.96 5.32 

DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25% off. 


At these discounts the net prices are as follows: 
ROUND POLISHED DRILL ROD 
——Price in Cents per Pound—— 


First Second Third 
Size, In Grade Grade Grade 
49/64 to 1}-in........... 37.50 30.00 17.50 
33/64 to }-in... 41.25 33.00 19.25 
7/16 to 4-in.... 45.00 36.00 21.00 
0.178 to 0.4218 . 56.25 45.00 26.25 
0.125 to 0.175 62.25 49.80 29.05 
0.101 to 0 120 67.50 54.00 31.50 
COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats, sells at 45% off the price lists which gives the fol- 


lowing net prices: Rounds, *& @\%-in., 5.5c.; * @il-in., 4.67%c.: 


2 @ 4-In.. 3.85c.; *&@i#i-in., 3.30c. Squares, 4% @i-in., 6.6c:: 
% @jh-in., 5.5c Hexagons, 4% @jj-in., 5.5¢.: %@-in. 4.4c. 
STANDARD PIPE is the same as last week The follow- 
ing discounts are allowed from store, New York: 
Black Galvanizd 
to 2-in. 79° or 
} to 6-in. 73° 10% 
7 to 12-in. 75%, 64¢% 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
t-in.. 2.41 3.45 2}-in 12.87 8.0 
1-in. 3.57 5.10 3-in 16 83 s " 
1}-in 4.83 6.90 4-in. 23.98 33.79 
1}-in 5.87 8.25 5-in.. . 32 56 45.88 
2-in.. 7.77 11.10 6-in 42.24 59. 52 


OLD METALS bring the following prices: Heavy 
12.50c.; light cop er, 10.75c.; heavy machine composition, toe.: 
light brass, 7c.; brass chips, 9c.; brass turnings, 7.50c. “ 
COKE—The demand for coke is less than a month ago 
Prices are easier, furnace coke selling at $1.85@1.90 per net 
on at oven. or 72-hr. foundry coke, $2.40¢ 5 
at oven is quoted. : ©2560 per net ton 
COTTON WASTE in bales of from 50 to 600 , 
selling at the following prices per pound, with ) pa 
pect of change before June: Fxtra No. 1 machd. white, &.25¢ - 
XXX No. 1 machd. white, 7 75¢.: XX machd. white, @B0c: X 
machd. white, 6.0c.; No. 1 colored, 4.50c.; No. 2 colored. 3.75¢.: 
No. 3 colored, 3.50c; white wiping rags, 6.50c. a 
Paileneee ee ener, © quoted at Bayonne, N. J 
adelphia, Penn., at 3.50c. in tan . : the he 
Mexican oil is 3c. a 


and 
the heavy, 
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METAL WORKING 


NEW ENGLAND STATES 


The Inman Realty Trust Co., 311 Prospect St., Cambridge, 
Mass., will build a garage, 90x100 ft., costing $25,000. 


On Apr. 29, fire destroyed the garage of the Alden Spears 
Sons Co., Sixth Ave., Cambridge, Mass. Loss, $7000. 


The Cowan Truck Co., Holyoke, Mass., now occupying 
leased quarters, will, it is reported, build its own plant. 


Dr. Rodriguez Mignault, 550 Moody St., Lowell, Mass., will 
build a garage costing $3100. 


The Providence Ornamental Iron Works, Providence, R. I., 
will build a one-story addition to its plant, 41x96 ft. 


The Burns & Bassick Mfg. Co., Bridgeport, Conn., manu- 
facturer of brass goods, will build a three-story addition to 
its plant, 18x80 ft. A. S. Melroy is arch. 


The Atwood Machine Co., Norwich, Conn., is building an 
addition to its shop. 


MIDDLE ATLANTIC STATES 


The Geneva Cutlery Co., Geneva, N. Y., is pa ding an ad- 
dition to its plant in Torrey Park. The cost will be $5000. 


A press report states that the Coldwell Lawn Mower Co., 
Newburgh, N. Y., will build an addition to its shop. 


The Standard Oil Co., 26 Broadway, New York, N. Y., will, 
it is reported, build a tin-can factory, 140x385 ft., in Long 
Island City, N. Y. (Borough of Queens). 


The Auto Truck Storage & Exchange Co., 370 Ave. A., New 
York, N. Y. (Borough of Manhattan), will build a garage on 
a site of 20,000 sq.ft. When finished it will accommodate 400 
vehicles. 

Sealed bids, in triplicate, will be received by Col. W. W. 
Gibson, commanding the Watervliet Arsenal, Watervliet, N. 
Y., until 1 p.m., June 8, for furnishing steel, hardware, fuel 
oils, etc., during the year ending June 30, 1915. 


The New York & New Jersey Construction Co. will build 
a one-story machine shop, and a one-story blacksmith shop 
at 1335 Boulevard, Bayonne, N. J. to be used in connection 
with its contract on the Passaic Valley Sewer. 


Cc. H. Gleeson, 738 Broad St., Newark, N. J., is buildin 
an addition to his wire works, costing $4000. Dorfmann 
Norelli, Orange, N. J., are the archs. 


The Aluminum Goods Mfg. Co., Newark, N. J., advises us 
that it is building two additions to its plant at Belmont and 
Ridgewood Aves.; one, a foundry, 50x150 ft. and a shop, 60x 
260 ft. Machine shop tools and foundry equipment will be 
required. George Vits is pres. Noted Apr. 30. 


The Public Service Ry. Co., Newark, N. J., will build an ad- 
dition to its car barns at Perth Amboy, N. J. 

Fitzgibbon & Crisp, Trenton, N. J., manufacturers of auto- 
mobile bodies and carriages, will build an addition to thei) 
shop on Bank St. 

The Freed Heater Co., Collegeville, 
addition to its shop. 

The Cambria Steel Co. is building an addition to its axle 
department in its plant in Johnstown, Penn. 

Eynon, Evans & Co., Clearfield and 15th Sts., Philadelphia, 
Penn., will build a machine shop, costing $4000. 

The Waynesboro Metal & Foundry Co., Waynesboro, Penn., 
manufacturing brass and bronze castings, will build a foun- 
dry, 60x130 ft. 


Penn., is building an 


SOUTHERN STATES 


It is reported that the Ford Motor Co., Detroit, Mich., 
has awarded a contract for erecting a reinforced concrete 
assembling plant at Atlanta, Ga., estimated to cost $250,000. 
Noted Feb. 12. 


The Lagrange Foundry & Machine Co., Lagrange, Ga., re- 
cently incorporated with a capital of $5000, will build and 
equip a foundry. I. N. Lozier, Lagrange, is interested. 


The Savannah & Northwestern Ry., contemplates building 
machine shops at Newtonville, Ga. L. B. Ackerman is chief 
ener. 

William T. Warren is preparing plans for a garage 40x100 
ft. for Mrs. R. L. Marks, Birmingham, Ala. . 


The Calcasieu Motor Car Co., Lake Charles, 
awarded a contract for a garage, to cost $11,000. 


La., has 


MIDDLE WEST 


The Monarch Metal Co., Canton, Ohio, has begun building 
an addition to its shops. 


On Apr. 30, fire destroyed the iron plant of J. BM. McLain 


& Co., Canton, Ohio. Loss, $100,000. 


The R. K. Le Blond Machine Tool Co., Linwood, Cincinnati, 
Ohio, plans an addition to its plant, 20x90 ft. Zettel & Rapp 
are the archs. 

The Hydraulic Pressed Steel Co., 3152 East 61st St., Cleve- 
land, Ohio, will build a two-story plant for the manufacture 
of steel barrels. Cost will be $30,000. 

A. Schiffer, 3235 East 85th St., Cleveland, Ohio, has filed 
plans for a two-story addition to his brass foundry. 

F. A. Coleman, 2026 East 65th St., Cleveland, Ohio, has 
leased property at 2102 Abbey Ave., where he will establish 
a shop for the manufacture of foundry supplies. 

It is reported that the Christy Knife Co., Fremont, Ohio, 
will build an addition to its plant. R. J. Christy is pres. 

The Trumbull] Steel Co., Warren, Ohio, will build ten hot 
mills, consisting of six 30-in. sheet mills and four 26-in. tin 
mills, beside five roll mills. Noted Apr. 2 

The Cadillac Motor Co., 1443 Cass Ave., Detroit, Mich., will 
build an eight-story mye & Albert Kahn and E. Wilby, 58 
Lafayette Ave., are the archs. 

On May 7, fire destroyed the Carroll foundry, Houghton, 
Loss, $500,000. 


Mich. 
On Apr. 29, fire destroyed the grain elevator of John’ C 
Klein, Blue Island, Ill. Loss, $25,000. 
Bittourna, 1101 North Clark St., Chicago, IIL, will 


J. J. 
build a two-story brick garage, costing $25,000. 

The Watrous-Acme Co., Chicago, Ill, manufacturers of 
builders’ hardware, has purchased a site at Western and 
43d Sts., on which it will build a plant 66x421 ft., costing 
$300,000. 

The Stanley Works, manufacturers of builders’ hardware 
New Britain, Conn., has acuired a site in Chicago, IIl., on 
which it will build a plant costing $500,000. 


The Western Clock Co., La Salle, Ill, is building an addi- 
tion to its plant. 


Fire recently damaged the foundry of the Modern Iron 
Works, Quincy, Ill. Loss, $12,000. 


The Carson-Rowell Co., Appleton, Wis., will build a two- 
story and basement babbitt-metal foundry on Hancock St.. 
36x90 ft. It will be equipped with 12 furnaces and have a 
capacity of 5,000,000 lb. annually. 


E. M. Kenyon, Beloit, Wis., has purchased a site on which 
he is building a plant for the manufacture of farm engines. 


The Civic Association, De Pere, Wis., is negotiating with 
the Milwaukee Cycle Car Co., 511 First Ave., Milwaukee, Wis 
to build a plant in De Pere for the manufacture of cycle gear. 
Cc. A. Lawton, De Pere, is interested in the enterprise. 


The A. E. White Machine Works Co., North Dewey and 
Wisconsin Sts., Eau Claire, Wis., will build a new shop. A. E. 
White is owner. 


The local Industrial Association, Kenosha, Wis., is nego- 
tiating with the Delaunty Engine Co., Chicago, Ill. to build 
a aae plant for the manufacture of a new type of automobile 
engine. 


The Racine File Co., Racine, Wis., will build a two-story 
brick shop, costing $12,000. Charles Myron is interested. 


Fire recently destroyed the plant of the Rome Roller Mills 
Co., Rome, Wis., at a loss of $25,000. 


John J. Koepsell, Sheboygan, Wis., is interested in a new 
factory for hardware specialties, which is to be built in She- 
of It will be a two-story and basement structure, 75x 


Cc. E. Morev, of Otto Biefeld & Co., Watertown, Wis., ad- 
vises us that the company will build an addition to its boiler 
and machine shop, 60x110 ft., and that new machinery and 
structural iron work will be needed. 


WEST OF THE MISSISSIPPI 


The Gibson Sectional Culvert Co., Bozeman, Mont., plans to 
erect a plant at Belgrade, Mont., for the manufacture of sec- 
tional culverts. J. C. McCarthy, Bozeman, is interested. 


J. F. Williams, Chinook, Mont., plans to build a garage and 
machine shop on Pennsylvania Ave. 


The St. Louis Frog & Switch Co., 6500 Easton Ave., St. 
Louis, Mo., has awarded a contract for erecting a building 
140x240 ft. estimated to cost $40,000. Lichter & Jens, St. 
Louis, are the archs. 


J. S. Fetherstone, Enid, Okla., has awarded a contract for 
| A a brick garage and repair shop, one story, 50x120 
eet. 


WESTERN STATES 


P. Brena, Tucson, Ariz., plans to build a garage and ma- 
chine shop, 55x165 ft., at Sixth Ave. and Tenth St. 


Earl J. Allen, Ridgefield, Wash., will build a gar 
machine shop, to cost about $10,000. garage and 
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Working to Millionths 


By DonaLtp M. Lippe. 


SYNOPSIS—The dividing engine of Doctor Rowland 
was constructed to rule parallel lines where a deviation 
of a millionth of an inch from straightness or parallelism 
was an unallowable error. In this first article the theory 
of the ruled gratings, and the general details of the rul- 
ing engine are given. 


a 
It is probably safe to say that the most accurate manu- 
factured product in the world’s markets today is the dif- 
fraction grating, the perfecting of which is due to the late 
Henry A. Rowland, of Johns Hopkins University. The so 


to understand a little of the theory of light. The sensation 
of light is caused by waves in an all-pervading medium, 
the ether, which affect the eye, just as certain waves in 
air affect the ear and produce sound. The light waves 
are transverse vibrations, that is, of similar character to 
those in a sounding piano string. They have various 
wave lengths corresponding to various colors, just as 
waves in air of various lengths correspond to various 
musical tones. 

The lengths of the waves which produce the sensation 
of light are roughly from 0.000013 to 0.000027 in., so 








Fig. 1. 


called grating consists of glass or metal plates, so true 
that no portion of the surface lies above or below a dead 
level, or out of the surface of a sphere, by as much as 
a millionth of an inch; ruled with lines which are of 
the same depth, are straight, are parallel and are al! 
the same distance apart, except for errors which must be 
smaller than one millionth of an inch. 

In this and the following articles, it is the intention 
to explain the use of these gratings, and why such ac- 
curacy is necessary; to give a detailed description of the 
engine which makes them; and finally, what is of greatest 
importance to the machinist, to give some of the processes 
by which an engine capable of this accuracy can be made, 
and its parts tested. 

Wuat Is Lienr? 

To obtain a proper appreciation of the gratings, and 

the dividing engine which produces them, it is necessary 








THE ROWLAND \DIvipInGc ENGINE 


that it is with quantities of this same order that we have 
to deal in producing the apparatus for decomposing mul 
ticolored light into its constituents. 

THe SoLtar SPecTrUM 


When a narrow beam of light is allowed to fall on a 
glass prism, and thence on a white screen, it is, as we 
know, broken up into a long band of color running from 
red to violet, called the spectrum. Beside the visible spec- 
trum, there is an equally important invisible one, the 
infra-red, or heat rays which greatly affect a thermome- 
ter, and the (actinic) rays, 
which rapidly affect photographic plates or cause other 


ultra-violet, or chemical 
chemical reactions. 

If this spectrum examined under suitable 
conditions it is found not to be a continuous colored band 
but to be broken by dark lines, known as Fraunhofer’s 
lines from their discoverer, while out in the invisible 


solar be 
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parts of the spectrum there are lines of no heat or chemi- 
cal activity. These facts are true, whether we examine 
the solar spectrum at Cape Town or Nova Zembla. 
Were we to allow the light from a bunsen burner, in 
which salt was being sprinkled, to fall on a prism, and 
the diverted rays to fall on a screen, there would be two 
brilliant yellow bands seen ; these would always be yellow, 
and always occupy the same relative positions, no matter 
what other substances were present. Were we to use a 
flame colored with potash, the most brilliant band would 
lie in the red, and would always be there, regardless of 
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any other substances present. That is, for any of our 
so called chemical elements, the arrangement of spectrum 
bands or lines is always the same, and is characteristic. 
Sodium will always give its two brilliant yellow lines. 
No other element will give either of these lines. 

So by spectrum analysis, even with glass prisms, we 
may identify chemical bodies, we can tell the state in 
which they exist, whether a cold gas through which light 
is passing, or a hot gas emitting light; the motion of 
the stars may be determined; many of the difficult prob- 
lems of what goes on in chemical solutions may be solved. 
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But of chief importance is the first mentioned fact; 
spectrum analysis is the Supreme Court of chemical iden- 
tification. 

However, it is not here necessary to put in an extended 
description of the uses of spectrum analysis—it is suffi- 
cient to say that it is one of the most valued resources 
of the chemist, the physicist and the astronomer. Spec- 
tra produced by prisms, however, have two great draw- 
backs. One is the complete or partial absorption of cer- 
tain waves by the material of the prism, that is, in the 
spectrum of sunlight, as we have said, are many rays we 
cannot see, those below the red, which vigorously affect 
a thermometer, those above the violet, which quickly fog 
a photographic plate. Whatever our prism is made of, 
whether glass, or quartz crystal, or salt, some rays, either 
visible or invisible, or both, will be absorbed in the prism, 
and will not come through to affect the eye, or the ther- 
mometer, or the sensitive plate. 

RESOLVING POWER OF THE PRISM 

There is an even worse objection. Each colored or dark 

band in the spectrum corresponds to a certain wave 


length. That is, the yellow of sodium light is not 
produced by waves in the ether of the same wave lengths 
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This method is a poor makeshift. The spacing is not 
sufficiently accurate, and the resolving power, which de- 
pends on the closeness of the slits together, and their 
total number, is not great enough. An improvement on 
this is to rule a number of parallel lines on a flat glass 
plate, and use the grating thus formed. ‘The giass grat- 
ing will absorb some rays, as does a prism, but its resolv- 
ing power is greater, and it is easier to work with. 

This same effect, a dispersion of light, is obtained when 
a ray of light is reflected from a flat metal plate ruled 
with a number of parallel lines, and the best gratings 
are of the reflecting type. 

A crude illustration of this is known to every machin- 
ist who has watched sunlight reflected from a crankshaft 
or shaft end, from which the tool marks have not been 
polished. The effect is to produce a spectrum, 

Both the plane metal and glass gratings require a view 
telescope to focus the vari-colored rays, and the lenses 
of the telescope have a certain absorption, so in this way 
gratings are not superior to prisms. But, as stated above, 
they are much superior in resolving power. 

It may here be mentioned that in 1883 Rowland in- 
vented the crowning triumph in this field, a concave 
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as the green of iron. The yellow of sodium is itself a 
double band. The ability of a prism to separate lines 
of two different, but still approximately equal wave 
lengths, is known as its “resolving power.” There is a 
definite limit fixed to the resolving power of a prism by 
its size. It is possible to have a prism so small it will 
not separate the two sodium lines, although these are 
usually easily distinguished. 

There may be spectrum lines so close together that 
it is impossible to show them as two lines by any glass 
prism it is practicable to construct, yet they may be re- 
solvable by the grating, and their separation afford valu- 
able information. Here, then, is the great advantage of 
the gratings over prisms, 

Tue THeory OF THE DIFFRACTION GRATING 

If a source of light be screened from the eye by an 
opaque object having a number of parallel slits sufficiently 
close together, spectra will be seen, just as though a prism 
had been interposed. These slits should be closer together 
than, say */,, in. The original gratings were prepared 
by Fraunhofer, who wound fine wire over two parallel 
screws, soldered the wire to the screws, and cut away 
one set of the wires, leaving the other set of wires to 
form a set of slits. Such a grating is known as a trans- 
mission grating, the light coming through it. 
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grating. This is a concave spherical mirror, so ruled that 
the straight parallel lines across it shall be the same 
distance apart measured along a chord of the are of the 
mirror. Such a grating acts as its own Jens, as well as 
replaces the prism—high resolving power and nonabsorp- 
tion are both achieved. However, the plane gratings are 
easiest to rule, they are convenient to work with, they are 
the ones chiefly made, and to which this article will refer. 
THE COMPONENT Parts OF THE GRATING 

The gratings are ruled on speculum metal: Copper, 
126 lb. 4 oz.; tin, 58 lb. 9 oz. The rough plates are cast 
at Johns Hopkins University and sent to the Brashear 
company, Pittsburgh, Penn., which polishes them to an 
optical surface, that is, the plates are supposed to be true 
to about one two-millionth of an inch. The polished 
plates are then sent back to the university to be ruled, 
and the gratings are then sold by the Brashear company. 
It may be mentioned that the finish of these plates is 
not a matter of guesswork, but their freedom from error 
can be optically tested. The ruled portion of the grating is 
always a square, and the length of the diagonal is taken as 
the size of the grating ; thus, a 1.4-in. grating would have 
a ruled surface 1x1 in. The gratings cost from 20 to 35 
dollars per square inch of ruling. The largest plate com- 
mercially made is the ?-inch. 
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THE MACHINE AND Its Work 

The Rowland dividing engine, then, as can be seen 
from the foregoing description, is a machine which must 
be capable of ruling the diffraction gratings. The lines 
must be straight, parallel, the same distance apart, and 
of equal depths within the millionth limit, since any 
greater errors in any of these factors interfere with the 
spectrum produced. 

To attain this result there is a diamond point 7 moved 
back and forth over the plate, guided on parallel straight 
ways. (When the words “straight,” “parallel,” “flat,” 
are used, the extreme accuracy insisted on repeatedly in 
this article must always be understood.) The carriages 
37 are shown in the cuts, moving on the two pairs of 
truncated-V ways. The diamond cuts only during one 
stroke, and is lifted on the return. 

While the diamond is thus moving back and forth in 
a straight path, the plate is advanced under it. This 


plate rests on a carriage 10, moved forward by a screw 
12, which rotates a small portion of a revolution be- 
‘This means that 


tween each two strokes of the diamond. 
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Mounted on the main shaft are the cams 46 47, for 
operating the pawl levers, which turn the screw and ad- 
vance the nut, the cam 55 controlling the mechanism for 
raising the diamond and the crank 50, which, by means 
of the connecting-rod and crosshead, imparts the recipro- 
cating motion to the ruling carriage and the diamond. 
By means of adjustments in the crank and connecting- 
rod, the length of stroke of the diamond may be varied, 
and plates of various sizes ruled. 

In each revolution of the main shaft, the cycle of opera- 
tions is as follows: 

Let the diamond be on the plate in a position to begin 
ruling. It is moved forward, that is, toward the main 
shaft, by the parts mentioned above, and a line is ruled. 
At the end of the stroke, the cam controlling the diamond- 
lifting mechanism operates and while the engine is on its 
return stroke, with the diamond off the plate, the latter 
is advanced a space equal to the desired distance between 
the rulings. 

While theoretically one machine can rule gratings of 
several different widths between the lines, corresponding 
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Fig. 5. THE 


the screw must be accurate, as must also the divided 
head, so that the carriage may advance the same distance 
each time. 

The weight of the carriage is not taken by the screw, 
but by a guide 7/7, which runs on a set of 
straight parallel ways at right angles to the first set. The 
nut which fits on the screw must also be accurate, the 
screw’s mounting must be accurate, and any end thrust 
must be taken up, or rather any variable end thrust must 
be eliminated. With the details of making the machine 
it is the intention to deal in a second article; we will only 
concern ourselves here with the general scheme of opera- 
tion. This is described in Rowland’s “Physical Papers,” 
in an appendix by J. S. Ames. 

The driving is from the main shaft 48A, to which mo- 
tion is given by a driving pulley, operated by a belt at- 
tached to a water motor. To insure uniform speed, this 
motor is run by a stream from a tank, from which the 
water is always overflowing, thus insuring a constant 
head on the motor. 


second 
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AND 


to a motion of the divided head corresponding to one, 
two or three teeth, practically, this can only be done 
if the number of teeth in the head is not evenly divided 
by the teeth skipped. For instance, if there were 1000 
teeth in the head, and each time a motion was given cor- 
responding to two teeth, on the second revolution (and all 
successive ones) the wear would come on the same teeth 
that it did the first time. 

Then when a grating was to be ruled corresponding 
to a motion of one tooth on the divided head, there 
would probably be inaccuracies introduced, corresponding 
to the worn and the unworn teeth. On the other hand, 
with a 1000-tooth head, a spacing of three teeth would 
be feasible, since, in three revolutions, every tooth would 
be worn. 

The motion of the screw is given by the cams operating 
the pawl levers 26 and 40, which cause the pawl 41 to 
rise to a predetermined position corresponding to one 
or more teeth of the divided head, then to engage the 
wheel and, being now forced down to its normal position, 
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to cause the wheel and the feed screw to which it is at- 
tached, to turn through a definite angle. 

The rotation of the screw causes the nut to advance 
toward the divided head and the nut pushes forward the 
plate carriage to which the plate to be ruled is secured. 
The engine being now at the end of its return stroke, 
the diamond is lowered into contact with the plate, and 
is ready for ruling the next line. 

During each cycle of operations a slight additional 
motion is imparted to the nut, and thus to the plate car- 
riage, by means of the corrector mechanism, so that any 
periodic errors of the screw, divided head, and the like, 
may be eliminated.* 


DETAILED DESCRIPTIONS 


The mechanism connecting the plate carriage and the 
nut is shown in Fig. 5. The plate carriage carries a 
thrust collar 20, through which the feed screw passes 
freely. It is held in position by pins engaging in the 
top and bottom of the plate carriage. The thrust of the 
nut in advancing is communicated by two lugs, one on 
each side of the nut casing 27, to two correspondingly 
situated screw heads in the thrust collar; and, finally, 
screw heads in the top and bottom of the thrust collar 
transfer the thrust to correspondingly situated lugs 22 
in the plate carriage. 

The pawl mechanism is shown in Fig. 4. The degree 
of rotation imparted to the graduated ratchet head de- 
pends upon the number of teeth the pawl engages in each 
revolution of the main shaft and may be varied by alter- 
ing the size of the cams 46 and 47, on which the pawl 
levers 26 and 40 rest. The pawl lever 2¢, to which the 
bell crank 42 is pivoted, causes the pawl to rise to a 
height corresponding to the number of teeth to be en- 
gaged on the dividing head. The other lever 40 engages 
and disengages the pawl. 

The cycle of operations occurring in one revolution of 
the main shaft is as follows. The pawl lever 26 is raised 
by the cam 47, and in so doing gages the degree of revolu- 
tion of the head and screw. The other lever 40, which is 
pivoted on the pawl lever 26, is raised further, and there- 
by permits the cam 46 and the bell crank 42 to carry 
the pawl 47 forward into engagement with the gradu- 
ated head. The weight 45 attached to the bell-crank arm 
insures a positive engagement on the pawl. The depth 
to which the pawl enters between the teeth of the head is 
governed by the adjusting screw 43 and a stop on the 
pawl lever 26. The pawl being engaged, both levers, 
26 and 40, now descend, causing the head and screw to 
turn to an extent governed by the number of teeth en- 
gaged. The lever 40 now descends to a position coinci- 
dent with that of the lever 26, and in so doing causes the 
stop on the lever 40 to press against the adjusting screw 
44 on the bell crank, and thereby withdraws the pawl 
from the teeth of the divided head, 

The ruling head is illustrated in Figs. 2 and 5. The 
diamond 7 is firmly secured by means of solder in a 
holder 2, which may be adjusted to different inclina- 
tions. The frame carrying the diamond, holder and 
dashpot has an axle, centering in bearing screws 3 and 
contained in an adjustable support 4. This support 

*The four linecuts illustrating this description are all pre- 
pared from the drawings for Rowland’s engine No. 3. While 
the present engine, as developed by Dr. John A. Anderson 


differs in some small particulars which will be referred to 
later in detail, in the general points the cuts are correct. 
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may be raised or lowered to rule plates of various thick- 
nesses, 

Normally, the end of the frame carrying the diamond 
and holder, owing to its greater weight, would cause the 
diamond to be continuously in contact with the plate. 
To.raise it on the return stroke of the engine, a weighted 
rod 57 is caused to press on the end of the frame near 
the dashpot. The height to which the diamond is thus 
lifted off the plate is governed by nuts which may be 
adjusted on the stem of the rod and which, on their de- 
scent, come to rest on the plate 564A. 

The raising of the weighted rod is caused by the cam 
55 on the main shaft; the intermediate mechanism con- 
sists of the lever 54, vertical oscillating rod 53, recipro- 
cating rod 35, rocking stem 34 and lifting lever 
The action of the dashers and dashpot filled with oil is 
to dampen any vibrations of the frame which carries the 
diamond and to check its descent on the plate. 


56. 


CORRECTOR MECHANISM 


The wear of the threads contained in the split nut 
is taken up by the screws in the adjusting rings /7 bring- 
ing the two parts of the nut closer to the feed screw. 
Each side of the nut is provided with a wing-shaped lever, 
the lower ends of which are confined in guides forming 
part They are free 
to travel in the direction that the nut moves. When the 
screw is turning and the nut advancing, these wings are 


of the lower corrector frame 39. 


pressed tight against the guide plate 39A of the corrector 
frame; and thus the nut will receive additional motions 
from any displacement of the corrector. 

The precise amount of correction is controlled by the 
adjustments of the eccentric 25. This gives the requisite 
amount of movement at the proper instants to the cor- 
rector lever 28, which in turn moves the rocking shaft, 
corrector frame, crank, lower frame and finally, the wings 
of the corrector nut. The disk 24 may be adjusted and 
clamped, as shown in Fig. 4, in different positions in the 
plane of the divided head; and the position of the cor- 
rector eccentric 25 with fixed of 
the graduated head must be such as to offset the periodic 
error, both in phase and amount. 

The engines, one of which, with its inventor, Doctor 
Rowland, is shown in the halftone, Fig. 1, are kept in a 
sub-basement of the John Hopkins Physical Laboratory. 
This vault is made with a double wall, and is kept at con- 
stant temperature by a bank of 32-cp. carbon incandescent 
lamps, controlled by a mercury expansion thermostat. 
This matter of temperature regulation is highly import- 
ant, for if the temperature of the plate changes during 
the ruling, the lines will be thrown out of place. 

As a consequence it is dangerous to have anyone in the 
room in which the engine is ruling. At the time of my 
visit, Doctor Anderson and I remained for some time in 
a room adjoining the one in which the engine was ruling. 
Eventually the heat from our bodies affected the tem- 
perature inside the glass case in the next room, and out 
went the lamps. 

The engines were, as said, the invention of Dr. Henry 
A. Rowland, and were built by Theodore Schneider, late 
mechanician of the University, who ruled all the grat- 
ings for many years. The two died within a few weeks 
of each other; Rowland, I may add, was cremated, and 
his ashes lie in the vault of the dividing engines; after 
their deaths, the engines were, for some vears, under the 
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care of L. E. Jewell, and are now in charge of Dr. John 
A. Anderson, who hes greatly improved them and enor- 
mously increased their output of gratings. 

Beside thanks to Doctor Anderson, I wish to ac- 
knowledge the coartesy of Dr. Joseph S. Ames, director 
of the physical laboratory, from whose published descrip- 
tion the details of the engines are taken, to Mr. Childs, 
present mechanician of the University, and to Mr. Dittus, 
librarian. 
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An English Engineer’s Experi- 
ence with Broaching 


EDITORIAL CORRESPONDENCE 


The use of broaching as a means of finishing holes of 
various shapes and sizes, is growing in popularity in 
Great Britain as elsewhere, due in a great measure to the 


motor-car industry. Among those who have made a spe- 
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ENGLISH EXPERIENCE IN BROACHING 


Roads, Cricklewood, London. England, and some of his 
experiences are interesting and instructive. 

The general practice in making broaches is to use a 
low-carbon steel, then carbonize it by some pack-harden- 
ing process, and finally harden as with tool steel. This 
avoids much of the warping in the case of long broaches 
and leaves a tough center which helps to prevent break- 
age in the machine. 

There is a tendency to use the splined end to keep 
levers of many kinds from turning, in place of the older 
practice of pinning or of using a squared end and hole. 
For this purpose the practice is to use a large number 
of shallow keyways, 10 or 12 being quite common. For 
sliding gears and similar work either four, six or eight 
splines are used. 

One of Mr. Carson’s interesting experiences was with 
a broach made in the usual manner, in which the cutting 
tooth has almost no rake or undercut. The job was a 
gear of Poldi steel, which is quite soft when annealed for 
work A tooth broke out of the broach on one side 
with the result as shown at A. The large piece which 
broke out jammed between the broach and the work and 
was forced up into the steel so as to break out a piece 


Ing. 


as indicated. 
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TleAvy Rake ON TEETH 


Mr. Carson has found it advisable whenever possible, 
to use a heavy rake on the cutting edge of the tooth. In 
some cases this is as much as 25 deg., as shown on the 
right. This necessitates leaving the tops of the teeth prac- 
tically flat and sharpening by grinding on the top instead 
of the face. This reduces the diameter and may require 
a following-up broach to keep the hole to size. 

A broach with this form of tooth requires little power, 
as compared with the straight-front tooth, as it cuts in- 
stead of scrapes. Then, too, the chips curl up nicely 
and do not clog the broach. 

It is not possible to give such a rake or undercut to all 
broaches but it is easily done where a number of splines 
are to be cut. With a square hole it would-be difficult, 
although it might be possible to turn the grooves to give 
the desired tooth form without too much trouble. 


Keep Turee TeetuH at Work 


Experience has taught Mr. Carson that wherever pos- 
sible, three of the teeth should always be at work. This 
directly affects the spacing of the teeth as it crowds them 


‘together in a short hole and spreads them apart in a long 


hole. As the amount of chip increases with the length 
of hole, this takes care of this problem nicely. 

He is also reducing the number of teeth and increasing 
the depth of chip per tooth, which seems to follow mill- 
ing-cutter experience quite closely. The increased spac- 
ing gives room for the additional chips, and automatically 
takes care of that difficulty. 

Both the angle of the tooth and the chip room affect 
the power required. When broaches have pulled in two 
or otherwise failed with the straight-front tooth, they 
have been made to do the work easily by giving the teeth 
a 20- or 25-deg. front rake. 


THe Power Required For BROACHING 


The power required for broaching is not by any means 
definitely known and varies widely with the work and 
the broaches used. In one test with a 4-spline broach 
in a hole 13% diameter, with keyways 0.35 in. wide 
and 0.15 in. deep, it required 314 tons pull on the broach 
at a speed of from 4 to 5 ft. per min. This was tested 
by using a steel pin, a material whose breaking strength 
in double shear was definitely known. The size of pin 
was varied until it would just pull the broach when the 
next smaller size sheared without pulling the broach 
through. 

There is an excellent opportunity for some systeme tic 
tests to be made along this line. 

* 

The results of experiments on electrolytic irons with 
reference to their magnetic qualities have been made the sub- 
ject of a bulletin prepared by the Experiment Station of the 
University of Illinois. The aim has been to secure an iron 
of high permeability and small hysteresis loss and an iron 
four times more efficient than any now in use has been se- 
A vacuum furnace was used for melting the iron, the 
pressure in the furnace being reduced to about % cm. of 
mercury. Pure iron, when melted in the open air, will absorb 
a quantity of carbon and oxygen and so be of inferior quality. 
while iron melted in a vacuum does not absorb any of these 
elements, but remains pure. Various methods were used in 
cooling, tests being made to determine the effect of cooling 
slowly, plunging in brine, in liquid air, and the like, each 
fron being tested to determine the magnetic qualities, metal- 
lurgical chemical composition, strength, and 
critical temperature. 
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A Modern Tool-Crib System 


By Paut CAMPBELL* 


SY NOPSIS—The importance of the tool crib ts too of- 
ten overlooked. With a modern system and in charge of 
a good man the tool crib can be an important factor in 
economic production. This tool-crib system includes a 
double checking system and the use of “tool outfits,” as 
well as individual tools. 

* 

A well regulated tool crib is one of the most important 
elements in the scheme of production of the uptodate ma- 
chine shop. Of all places in the shop it should be the 
“place for everything and everything in its place,” and 
in itself as a unit should be regarded as one big tool to 
expedite production. 

It is a subject that has many phases and each shop has 
problems peculiar to itself, so that the value of the pres- 
ent article must lie in the ideas it may suggest for the 
treatment of other cases. 

The first requisite of such a tool crib is an accurate 
inventory of what it contains and this should include all 
tools owned by the factory. This knowledge should be re- 
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duced to writing and, preferably, kept in a card index, 
cross-indexed, as elaborately as conditions suggest for ease 
in finding the subject. 

The elaborate systems of tool symbolization will not be 
touched upon here, as it is only in the larger shops that 
the theoretical saving becomes a practical one, although 
many practical uses for tool symbolization can be found 
in the average shop. 








*Process manager, F. B. Stearns Co. 


Next in importance is the need for systematic tool stor- 
age in bins and drawers of uniform character and desig- 
nated by any simple method that can be briefly noted on 
the card index and read at a glance. Certain well defined 
rules should govern the conduct of the “crib,” but the 
man in charge must often be a law unto himself and be 
able to distinguish those occasions when the best rule 
should be broken to meet emergencies. It is poor econ- 
omy to consider a cheap man good enough for this im- 
portant position since, no matter how small the shop, its 
tools should be cared for in a systematic manner and by a 
man who understands their use. He should be firm and 
patient; neat in personal habits, constantly on the job, 
one to whom constant repetition does not become irk- 
some, and who can train his assistants to become efficient 
helpers. 

The rules governing a tool crib should be concise and 
as few as possible and be displayed prominently. Fig. 1 
shows the rules in force in the shops of the F. B. Stearns 
Co. Blueprinted copies, 24x30 in., are pasted on sheet 
iron and covered with shellac. These are posted at the 
various tool-crib windows and are renewed as they be- 
come soiled. 

A DovusLe CHECKING SysTEM 

Among the many interesting features of this shop is 

the double tool system in use, samples of which are 
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BLANK AND CompPpLetrep Toot CHECK 


shown in Figs. 1 and 2. This check consists of a card- 
board ticket 1x2 in.. with a perforated line in the center 
and a \4-in. hole in the upper half. This type of check 
was introduced by Carl G. Barth as one of the incidents 
in the introduction of the Taylor system and has been in 
successful operation about 18 months. The workman 
finds a supply of checks in a box located outside the tool- 
crib windows, or he may have a quantity at his bench or 
machine. One check is used for each separate tool except 
those contained in tool outfits to be described later. 

The checks are made out as in Figs. 1 and 3, both 
halves bearing the same information. Upon presentation 
of the properly filled-out check, the tool-crib tender tears 
it in two at the perforated line, hangs the upper half on a 
hook at the place where the tool is kept and deposits the 
lower or duplicate half in a cabinet, one of which is 
shown in Fig. 4. 
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This cabinet contains 10 drawers, each divided in the 
center, each half in turn being divided into 10 triangular- 


shaped slots or pockets. 


These pockets constitute an in- 


dividual till for each workman and are labeled with his 


clock number. 


This system has the distinct advantage of 


showing the exact state of the account of any man with 
the tool crib, and the checks being made out in the hand- 
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ia. 5. Time Carp ror SPECIAL JOBS 


writing of the man using the tools, all argument as to 
whether a man has a given tool is eliminated. 

he return of the tool drawn out, both halves of 
the check are returned to the workman, who is required 
them. It was at first thought that some men 
might seek to secure tools by forging the writing of an- 


Upon t 


to destroy 


other man. 


No trouble from this source has been ex- 


perienced as the tool-crib tenders are familiar with the 
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numbers of all the 
men and their first 
action is to com- 
pare the number of 
the check with the 
man presenting it. 


Toot OUTFITS FOR 
JOBS 


Tools for opera- 
tions which require 
a number of special 
tools, such as ream- 
ers, counterbores, 
drills and sub-jigs, 
or any tool which is 
not common to oth- 
er operations or 
other jobs are kept 
together, considered 
as a unit and are 
known as “Tool 
Outfits.” These tool 
outfits bear a num- 
ber which is made 
up of a number pe- 
culiar to the outfit 
plus the part num- 
ber or assembly 
number, thus: Tool 
outfit No. 25-8348, 
the latter being the 
assembly number 
of a four-cylinder 
crank case. 

The time card for 
this operation, Fig. 








Kic. 7. Iron Boxes ror Toot OvutTrits 


5, instructs the workman to use tool outfit No. 25-8348, 
the contents of which are listed on the form shown in Fig. 
6. This latter is known as the “tool list” and shows all 
the tools needed for operation No. 10-8348, the items 


shown 


“at machin 


e” 


are kept checked to the gang boss, 


those in circles require individual checks and all others 
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then comprise the “tool outfit” are considered a unit, 
and are issued as such on one check, 

All tool outfits are kept in individual sheet-iron boxes, 
Fig. 7. Upon the inside of the box is a tin card holder, 
which holds a copy of the tool list. Upon the box being 
handed to the workman, the items are checked by him 
and receipted for on the reverse of the tool list, which is 
then retained in the tool crib at the location of the tote 
box, a double check having been taken in for the items as 
one unit. Upon the return of the box the items are 
again checked. This takes but a fraction of the time 
which would be required were the tools to be checked sep- 
arately. 


Wuat Ir Costs To OPERATE 


In the 18 months of use of this check system, the cost 
of operation for a shop of 600 men has averaged $3.80 per 
month, the checks being furnished at a cost of $1.38 a 
thousand. 

All the car parts are known by a part number and have 
an individual blueprint of each piece. These prints range 
in size from 6x9 in. to 24x36 in., and are each mounted 
on a piece of 22-gage sheet iron and coated with shellac. 

The method of checking these prints to the workman 
is rather uncommon, and while it was adopted as a make- 
shift at first, it has served the purpose so well that it is 
still used with no thought of change. It consists of a 
long box of a size to hold the common pay. envelope 
furnished by banks and business houses for the conven- 
ience of employers and bearing the advertisement of the 
donor. These are used on account of their convenient size 
and their cost is nil. 

The envelopes are numbered with the number and size 
of the drawing, are arranged in the box numerically and 
are used to hold the upper half of the double check. Part 
numbers discarded are easily withdrawn and soiled en- 
velopes easily replaced. 


Sl 


Press Tools for Machining Fiber 
EpITroRIAL CORRESPONDENCE 


The press tools illustrated by the accompanying line 
drawings were made recently at the shops of Sloan & 
Chace, Newark, N. J., for manufacturing a fiber piece 
used in the construction of electrical apparatus. 

The finished piece is about 34 in. square and approxi- 
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Fie. 1. Tue BLANK Fic. 2. THe FInisHep Piece 
mately 4 in. thick. At one side is a V-shaped groove 
with a flat bottom, at the other a shallow depression or 
channel extending nearly three-fourths of the way across 
the blank. The work is sized accurately as to thickness, 
and is machined on the edges in the dies closely to form 
and to required dimensions. 

The form of the blank and its general dimensions are 
shown in Fig. 1. The finished piece is shown in Fig. 2, 
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which illustrates the shallow grooves extending the full 
length of the work. These grooves are formed in a 
second pair of dies, and are held closely to width and 
depth. 

The dies for the first operation are shown in Fig. 3. 
The strip of fiber, upon being passed under the stripper on 
these dies, is blanked out in the die A. The punch just 
enters the die A as in any other blanking operation, but 
as the die A with each stroke of the press receives a new 
blank, the blanks are pushed through the die, and forced 
against the trimming die B to the upper face of which 
the die A is secured by suitable screws and dowels. The 
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Fie. 5. THe Face or Lower or Finisuine Dir 
die A is made with only about 0.001 clearance for total 
length in order to locate the blank correctly on the trim- 
ming die B. The latter die, it will be noted, is pro- 
vided with sharply beveled cutting edges, these being 
produced at an angle of about 45 deg. There is about 
*/es mm. of stock all the way around the blank as it 
passes through the die A and comes in contact with the 
beveled cutting edges of the die B. As the blank is 
pushed down through the latter die, this small amount 
of material is removed by the sharp edges of B, which 

give a smooth, accurately sized blank. 
The work, after coming from this first pair of dies, is 
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placed on a surface grinder in a suitable fixture, and 
there the sides are ground parallel and to an exact thick- 
ness’ with a very coarse-grain emery wheel. 

Referring again to Fig. 3, it will be noted that an air 
connection is tapped into the die at C. This enables 
{he chips in the shaving operation to be blown out. 

The pair of dies as indicated are arranged in tandem 
fashion, and the operation might be considered an ex- 
ternal broaching process in that the outside cut is divided 
into two stages, each attended to by one of the dies. 

The finishing of the blank is accomplished in another 
set of tandem dies shown in Figs. 4 and 5. The first of 
these views, Fig. 4, shows the under side of the upper die. 
The second view shows the top face of the lower or finish- 
ing die. The two dies are fastened together for operation 
by four 3¢-in. fillister-head screws as indicated, and are 
positioned correctly by suitable dowels. 

The upper die, Fig. 4, is made in halves, the dividing 
line being shown at XY. Two long studs, with nuts, are 




















Fic. 6. Puncu ror FINisHine Die 


The 


provided to clamp the die halves firmly together. 
division in the die corresponds to one side of the work 
opening G. This opening, it should be stated, is so pro- 
portioned as to be a good fit for the fiber blank, which is 
fed into it edgewise. The sides of the openings do no 
cutting but merely guide the work. 

The cutting edges for the upper or roughing portion 
of this die are provided by the inserted tools, H, / and J. 
These inserted biades are about ,'; in. thick, 24% in. long, 
and are inserted in slots in the lower face of the upper 
portion of the die. They are adjustable as indicated by 
means of small screws bearing against the outer ends. 
When properly positioned the adjusting screws are se- 
cured by locknuts. 

The cutting ends of these inserted tools are formed 
V-shaped to rough out the rectangular grooves in the fiber 
stock. It has been found by roughing out the grooves 
in this material in V-form that the finishing cut, which is 
rectangular, is made smoothly and with a minimum of 
wear upon the die. The punch is made with rectangular 
grooves to conform to the lower or finishing die. 

Referring now to Fig. 5, which shows the upper face 
of the lower or finishing die, it will be seen that the cut- 
ting edges are here again formed on the inner ends of 
three inserted blades which are backed up and adjustable 
by the small screws at their rear end. The die body is 
made in halves as in the case of the upper die, is secured 
in the same manner, and is in addition fastened to the 
bolster by screws and dowels. Details of the inserted 
blades are shown by both Figs. 4 and 5, and it 
will be seen in the case of the latter that to take the fin- 
ishing cut, the cutting end is hooked noticeably and has 
considerable clearance to give a keen edge. The cutting 
blades H, IJ and J, in the finishing die are left about 


MACHINIST 


Vol. 40, No. 21 


0.002 thicker than the depth of the slot in which they lie 
in order that they may rest securely against each other 
when the top and lower die are fastened together. The air 
connection for the nose is shown in Fig. 5. 

The air connection is made in such a way that air is 
admitted only when the punch is on its upward stroke 
in order to prevent the air from blowing out the blank 
when it is placed in the die. 

The punch is seen in Fig. 6. It is a piece rectangular 
in section, finished with the proper grooves and to the 
required size and secured in a punch holder by being 
dropped into a slot milled across the lower end of an 
adaptor, and pinned therein as indicated. 


A 
Improved Spinning Methods 


According to rumor, much of the “ancient brass work” 
of the Far East first sees the light of day in Birmingham, 
England. This is vouched for in the case of cast. metal, 
but may or may not be true in sheet-metal work. But 
much modern work of this kind is made in this city and 
spinning methods have been developed to a greater de- 
gree than in many places. 

Taking the case of a brass bottle, as shown in different 
stages in Fig. 1, we see a vast improvement over the old 
method of using a solid-metal center to spin the. work 


over. 

Fig. 2 shows the method used on a Taylor & Challen, 
Birmingham, England, spring lathe for making the bottle 
After being blanked and 


shown at No. 4, in Fig. 1. 





Fic. 1. ImMprovep Sprnnine MetrHops 

cupped as in No. 1, drawn up as No. 2, still further 
drawn as in No. 3 and a hole pierced in the bottom, it 
is put in the chuck A, Fig. 2, and the tailstock pushed 
up so that the revolving pallet plate B holds the work 
against the chuck. 

This plate B revolves on a stud in line with the lathe 
centers, the stud being held in an offset bracket on the 
spindle C, which is eccentric with the center line D of 
the tailstock spindle F. The former F, which can be 
readily changed to suit the work, revolves on an eccen- 
tric bushing G. This allows sufficient adjustment to give 
any desired variation of pressure between the roller H 
and the work. This system is much more convenient than 
the sectional form which must be taken out in pieces and 
then put together again for the next piece. 

After the spinning the bottom is soldered or brazed in 
and in some cases a fancy top put on the neck. 
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Cutting Some Odd-Shaped Gears 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—While the usual gear is round, there are 
many irregular shapes used in printing and similar ma- 
chinery. None of these, however, present the problem 
shown by the four-lobed internal gear which forms a part 
of the Dock hydraulic transmission. This involves numer- 
ous problems in laying out as well as im cutting, and 
makes an extremely interesting operation for the gear 
expert. 


One of the most fascinating problems in gear cutting ‘s 
shown in Fig. 1, which represents the working part of the 
Dock hydraulic variable-speed transmission device or, as 
it is more commonly called, the oil drive. This, as can 
be seen, consists of an internal oval gear surrounded by 
six pinions, the whole running in a four-lobe internal 
gear, which is probably nameless so far as a standard 
designation is concerned. 


Although the small gears are equally spaced around 
the central or oval gear, they assume varying distances 
from each other as the central gear is revolved. Leaving 
out the question of the device itself and confining our- 
selves to the actual cutting of the gears, we find an ex- 
tremely interesting problem has been worked out by the 
Fellows Gear Shaper Co. 

Some idea of the problem of laying out this gear com- 
bination can be had from the fact that several recognized 
authorities. on gears spent considerable time in making 
different layouts and that none of them « »rresponded to 
the actual shape of the internal gear as finally produced 
and as it is performing its desired function. 

The cutting of the internal or oval gear is not a par- 
ticularly difficult proposition on the gear shaper, a special 
fixture being made as shown in Fig. 2, by which the gear 
blank is rotated on different centers while being held in 
the fixture. 
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Fic. 1. Tuer Gears to Be Cut 











THE OVAL GEAR 


CUTTING 
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Fic. 4. Secrionat RAcK ror MAKING GEAR CUTTER 
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It will be noted that five teeth are ground out of the 
cutter, two at one point and three at another, to avoid 
interference as the gear blanks roll from one center to the 
other. The outside of the blank is also shaped in the same 
way by using a perfectly plain cutter, so as to secure the 
proper contour to correspond with the pitch on the teeth, 
as actually cut. After one side and the two ends of the 
oval gear have been cut, if the teeth can be designated in 
this way, the blank is reversed and indexed by the method 








AM.MACHINIST 








' 


Fie. 6. Fixture ror-THE INTERNAL GEAR 
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Fie. 5. Tue PLAIn AND Tootu-Cuttrer Usep 
shown, while the teeth on the other side of the long are 


are completed. 
CUTTING THE INTERN \L GEAR 


The cutting of the internal gear, however, was more 
of a problem. After determining the correct pitch line 
for one-fourth of the internal gear as from A to B in Fig. 
1, this was laid out in sectional hardened-steel cutters as 
in Fig. 4. This was first laid out so as to represent the 
points of the teeth, in order to generate the cutter by 
which this was shaped out. The steel plates A, B, C, D 
and E were fitted in a fixture, carefully shaped to the 
proper curve, backed off to act as a cutter, and hardened. 
They are then fastened back in place and used to generate 
the cutter A, Fig. 5, by which the proper shape is given 
to the internal gear. 

Another similar form was made, having the proper 
teeth, and from this the cutter B was generated, this hav- 
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ing practically the same contour as the plain cutter A, 
although this is not evident to the eye. 


Cuttine 90 Dea. at A TIME 


Having secured the cutter for shaping out the blank 
and also the gear cutter shown, the fixture shown in Fig. 
6 made it possible to cut the internal gear in sections of 
90 deg. without difficulty. This required setting the gear 
being cut four times, so as to cut each lobe separately. 
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Fig. 7. CurtTine THE INTERNAL GEAR 

The setting required careful workmanship, but was easily 
accomplished by a man familiar with gear-shaper work, so 
that no difficulty has been experienced in producing these 
at a reasonable cost. It is also interesting to note that 
in spite of the apparently impossible combination of gears 
shown in Fig. 1, these roll smoothly with no more back 
lash than usual, the whole thing making a smooth-work- 
ing gear set, in spite of the apparent difficulties involved. 

Fig. 7 shows one of the internal gears in place on the 
gear shaper and the special cutter in proper position. 
Several interesting gear problems are involved, which 
afford ample subject for study by those who are interested 
in the theory of gears. It involves bringing together 
gear teeth, whose pitch line and working basis are swung 
from both internal and external points. 

A little time spent in attempting to lay out the tooth 
action of such gears will probably result in both enlight- 
enment and entanglement as there seem to be points where 
some of the usual ideas concerning gear teeth do not bear 
out the actual results obtained. 


%& 


A paper recently presented before the Central Railway 
Club states that a majority of the timber-treating plants in 
this country-are treating ties and timbers by the same 


method and in the same manner as was practiced nearly half 
a century ago. This consists of simply placing the timber 
to be treated in air-tight cylinders, frequently in unfit con- 
dition for treatment, and submerging the wood in a preser- 
vative fluid and then forcing more liquid into the wood by 
means of force pumps. Some modifications of this primitive 
method have been tried and recommended and some improve- 
ment has been accomplished, but it has been slow, because 
in a majority of cases the experimenters and practitioners 
confined themselves closely to the methods invented by Sir 
William Burnett and John Bethell, of England, in 1838, and 
departure from these two established methods is made 
diffidence. 


any 
with 
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Some Milling Operations in Making 
Sewing Machines 


By Rospert Mawson 


SY NOPSIS—Multiple-milling fixtures are described, ar- 
ranged with cams for fastening the pieces being milled, 
no wrenches being necessary. This gives a quick means 
of placing the parts in position for machining. A novel 
method of milling a dovetail slide race is shown, the cut- 
ler being given a slight eccentric movement which has 
been found to produce good results. 

The New Home Sewing Machine Co., Orange, Mass., 
which makes some 10 different models of machines, has 
many interesting operations and machine tools in its 
factory, some of which are here shown and described. 
The illustration, Fig. 1, shows the milling of the cut out 
on the inside of the arm. The casting is held in the fix- 
ture A and the surfaces milled with the stepped cutters 
B. One of the machined arms C shows the milled sur- 
faces at D. 

Fig. 2 shows a fixture for milling slide blocks, four at 
once. The straps for holding down the pieces to be milled 
are operated with cams, which are part of the boss of the 
levers A. As these are raised this cam surface bears 
against the underside of the strap B, and the pressure is 
transferred onto the top of the piece to be milled, the 
straps being held by a screw tapped to the fixture, which 


acts as a fulcrum. The cutters are set up with spacers, 


so that the pieces are milled to the correct dimensions. 
Some of the finished pieces are shown at C and the limit 
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Fie. 1. 
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Fie. 4. Mriiimne Frxture FOR 
Suuttite Races 
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Fie. 5. Mrirurne Toe Sie 
Race 


snap gage at D, this is used for testing the milled 
blocks. 
MILLING Suvuttrie Races 

The specially designed machine shown in Fig, 3 is for 
milling the shuttle race in the bed. The casting is located 
on the fixture by a dowel in the hole A and stop pins at 
the upper end. It is held securely during the milling op- 
eration by two straps B. The fixture is made with teeth 
(’, which are cut on a radius from the slot D, which is 
to be milled. The fixture teeth are in mesh with a gear 
fastened on the driving shaft 2. The cutter F is the 
width of the slot to be machined. As the small gear is 
being revolved by means of the pulley G, the bed is turned 
through the correct are and the slot is milled. The ma- 
chine bed is made long enough to carry two milling fix- 
tures which are, however, driven independently. 

Fig. 4 shows a fixture for form-milling shuttle races. 
The casting is located by. setting on three small pins and 
then tightened into the fixture with the wing-nuts A, 
which screw on bolts attached to the strap B. This is 
made with a surface C, which guides against the straight 
part D of the milling cutter. The fixture is fitted with 
tension springs #, which hold the piece being milled 
against the cutter and yet follow the contour of the guide 
strap (’, the table being fed in a horizontal direction 
against the milling cutter. One of the finished pieces 
may be seen in front of the fixture. 





Fie. 3. Mittrne SuHutrLe RAcgEs 
IN BED 
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MILLING THE Suipe Dovetart Race 

The illustration, Fig. 5, shows the operation of mill- 
ing the dovetail slide race in the bed. The casting to be 
machined is held securely in the fixture A. The dovetail 
cutter B is set into an arbor in the machine and is made 
slightly eccentric. The table carrying the casting is 
then fed across the cutter. The object of the rotation of 
the cutter being made eccentric is to permit greater ac- 
curacy of the finished race, the table being raised until the 
correct dimension is obtained. One of the finished cast- 
ings may be seen at C. 

Fig. 6 shows a machine set up with gang cutters for 
milling six hinge pieces. The pieces being milled are held 
by straps which are operated by the cams 4. The cam sur- 
faces rest upon pads so that as the cams wear adjustment 
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on a bracket D, which is attached by screws and dowels 
to the end of the machine headstock. The machine 
spindle carries a cutter # and the spindle which carries 
the gear C is also fitted with a cutter F. The gears are 
placed in a correct location so that the cutters are the cor- 
rect distance apart to machine the pads on the spooler. 
This is held in the special fixture G, located by dowel 
pins and held by straps as shown. One of the machined 
spoolers is seen at HH, 

Fig. 9 shows the fixture used for milling the forks, four 
at once. These are placed on pins which fit into the holes 
A of the boss. The ends B drop between jaws in the fix- 
ture, thus locating them. The straps C are then tight- 
ened down and hold the casting secure. The gang set-up 
cutters, which are side millers, are fitted up with spacers, 
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MILLING SHuTTLE-C ARRIER 
ForKs 


Fic. 7. 





Fie. 8. Miturna PAps on 
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Fic. 9. Mrtiumc Fixture ror Forks 


may be made. Four of the milled pieces, also the snap 
gage for testing them, may be seen in the front of the 
miller table. 

The milling operation on the shuttle carrier forks is 
shown in Fig. 7. The castings are located on pins which 
fit into the hole in the large boss A. The ends of the 
forks to be machined are located and held between the 
jaws B, the pressure being applied with cams operated 
by the handles (. The cutters are set up with spacers, 
so that the correct dimension is obtained on the fork re- 
One of the machined forks may be seen at D, also 
the gage for the width of the recess E. 


CESS, 


MACHINING THE PADS ON SPOOLERS 
The illustration, Fig. 8, shows an attachment for mill!- 
ing the pads on spoolers. The machine spindle is fitted 
with a gear A, which transmits its motion by means of 
a gear B to the gear C. The gears B and C are carried 











Fie. 10. Currine TreruH on SMALL GEarRs 


so that a correct milling of the forks is obtained. One 
of the machined forks and also the gage used for testing 
is shown in front of the fixture. 


CUTTING SMALL GEARS 

A machine for cutting the teeth on the small gears used 
for operating the spoovlers is shown in Fig. 10. The teeth 
are cut with a tap A, which is driven by the gear B, the 
other end being carried on a dead center of the machine, 
as shown. The gear blank is carried on a stud C, and 
located on a hole in the center. The table travel is con- 
trolled with the driving pulley D. With the gear blank 
and tap in contact the teeth are cut as the table, which 
carries the blank, travels. This method answers well for 
these thin steel gears, as the pitch of the teeth is rather 
fine. Some of the gear blanks are seen at # and some 
of those cut at F. 
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Fig. 11 shows the machine used for milling the ends 
of the braces. This is located in the fixture and held se- 
cure by means of four straps A, which tighten it down 
onto the finished pads. The cutters, two on each side, are 
spaced at the correct distance, so that the finished braces 
will be made interchangeable. The cutters, front and 
rear, are fed into the casting from each side, alternately 
to a stop when the machining operation is complete. 


MACHINING Freep Cams 


The illustration, Fig. 12, shows the operation of cut- 
ting the contour of feed cams. The piece to be machined 
is placed on the arbor which carries the former plate A 
and is fed against the cutter B. The former and roll 
are held in contact by means of a weight attached to the 
chain C, which is fastened to the headstock and carries 
the cam being formed, and the former. Motion is trans- 
ferred to the former and cam by means of bevel gears D, 




















Mriutinc Neepie-Bar Cams 


Fie. 13. 


which are driven through a rod by the gearing FE. This 
gear is driven by a pinion placed on the spindle of the 
machine. Motion is transmitted to the former by a worm 
and wormwheel as shown. One of the finished cams is 
shown at F. Two cams of different contour are formed 
on one piece; this is done in two operations, using two 
different former plates. 

Fig. 13 shows the operation of milling needle-bar 
cams. The pieces are held in the fixture, a number at 
once, resting on a finished pad to bring them all at the 
correct height. The pieces are held securely in the fixture 
by the clamps, which are operated by means of the 
handles A. The fixture is provided with form set blocks, 
which are used when first setting up for milling. Two 
of the machined cams are seen at B, also a snap gage C, 
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used for testing the thickness acros the machined surfaces. 
One set of gang cutters machines five surfaces at once, 
and as there are two gang sets-up, 10 surfaces are milled 
in one operation. 
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The History of Drafting 
By Grorce F. SUMMERS 


When Tubal-Cain started his blacksmith shop upon the 
plains of Mesopotamia a good many years ago, it is hard- 
ly to be thought that he had a complete drafting-room 
equipment among his assets; at least, history is silent 
upon the matter. It is generally supposed that his meth- 
ods were too primitive to warrant this refinement. But 


there is another reason besides this: He either did the 


work himself, or it was done under his personal super- 
vision and the need for written orders from the employer 
to the workman did not exist. 








Fie. 12. Currine Feep Cams 

Mechanical drawings are the instructions from the man- 
ager to the mechanic and the reason for drawings and 
draftsmen is the demand for orders, truly, often times 
detailed and elaborated, but still orders, originating with 
the head of the establishment and carried out by the 
workers. 

It took a good many centuries for civilization to ad- 
vance to a point where the master could not find time 
to work among his men, but when his business so in- 
creased with the advent of lathes and planers that he 
could no longer find the time to work out his own ideas 
and give personal instruction to the workmen, he of nec- 
essity hired someone else to prepare and detail his orders 
and so, with the advent of the machine shop came the 
draftsman. 

Not the draftsman of to-day, as you and I know him, 
but the “draughtsman,” for that was the way the name 
was spelled up to about 1890, and up to about that time 
artist rather than a commercial 


the individual was 


designer. 


MicrROMETERS UNKNOWN 


In the middle of the nineteenth century, the use of the 
micrometer caliper, as a mechanic’s tool, was unknown. 
If ordinary machine work was made within the one-hun- 
dredth part of an inch, it was considered good work and 
the man who could turn a shaft in thousandths was talked 
about and pointed out. 

Work was not interchangeable, as we understand the 
word, and the workman was given a picture of what he 
had to make and the exact dimensions were left to his 


judgment. His ability to work out the details when 
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once he understood what was wanted was part of his 
education and training. 

The draftsman had not yet evolved far enough in his 
career to elaborate his chief’s ideas; he simply pictured 
the master’s thought and the machines had to work it 
out. 

Blueprinting at that time was unknown. 
were made on white drawing paper and as there was no 
means of duplicating them, great care had to be taken 
not to get them soiled. It was considered part of a 
draftsman’s training to be able to shade his work in wa- 
ter color and in consequence drawings of that day were 


Drawings 


extremely pleasing to the eye. 


STYLE OF DrawinGs THEN MADE 


The picture of the bolt, Fig. 1, has been made up as 
a historical record to preserve a remembrance of the way 
in which the men worked when our grandfathers were 
draftsmen. 

One of the first things that attracts our notice upon 
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Fig. 1. Ovp SryLe or Drarrine 
examining this drawing is the radical difference in pur- 
pose between the drawings of that day and of this. Then, 
a drawing was a picture of a part; today it is a diagram 
and the resemblance is conventionalized until it almost 
disappears, 

Then, no value was placed on a draftsman’s time; note 
the border lines and the shading around the name. We 
find ourselves, today asking how much it costs to put 
these luxuries upon the drawing. 

Today is a day of commercialism. We study and sit 
up of nights to plan the work so that it can be made 
expense 


more cheaply. Every vestige of 


unnecessary 
Note in this drawing of yesterday the end 


must go. 
views. Some employer comes along and says to his fore- 
man, “Jim, why can’t you make this bolt without end 
views 7”, and Jim says, “I can,” and behold! the modern 
izing of the drawing has commenced. 

Someone else leaves out the shade lines and someone 
the water-color work. <A bold draftsman leaves out the 
threads and tells about them in a note (notes are cheaper 
than lines) and about this time the name “draughtsman” 
seems pretty long and the newspaper man cuts it down to 
“draftsman” to get more words for the same space in 
his “situation wanted” column. 

With the coming of blueprinting the putting of ink 
on paper drawings seemed unnecessary and lines were 
made bolder so that they would not “burn out” in the 
printing. 

As a result of all these changes, the picture of yester- 
day has developed into the draft of today. 
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IMPORTANT FEATURES OF A DRAWING 


The most important items in the make-up of a drawing 
are the figures. The drawing consists of two parts, the 
shape and the size. The form is soon told, but the size 
is what makes or unmakes the work. The best drawings 
are those where the diagram stands in the middle ground 
and the dimensions are boldly in front, the dimension, 
center and construction lines being back of all. The lines 
should be merely a place on which to hang the figures. 

The drawing is an order from the employer to the 
machinist. Like all orders, it should be clear and con- 
cise and so complete that it needs no explaining. It 
should leave no point in doubt and it should leave no 
opening for a dull intellect to go astray. 

In short, to use American slang, it should be “fool- 
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Fic. 2. Mopern Form or Drarrine 

The illustration, Fig. 2, shows the same drawing made 
over to suit the ideas of this generation. A great many 
more dimensions are added; nothing is left to the judg- 
ment of the machinist. Even the fillet under the head has 
a dimension and the limits to*which the interchangeable 
parts may go are plainly marked. 

Each line in the drawing is eloquent of studied effort 
to raise the standard of the work and systematically de- 
crease the cost of the drawing. 


4 
In a paper presented before the Central Railway Club 
dealing with the treating of railroad ties and timbers it is 
stated that during the year 1913 100 000,000 gal. of creosote 
oil and 25,000,000 Ib. of zine chloride salts were used in 


treatment of wood by the treating plants in the United 
States. Foreign creosote is imported, chiefly from England 
and Germany, and constitutees about 70 per cent. of the 


consumption of this commodity in the United States. The bulk 
of the zine chloride is produced by large manufacturers of 
this chemical in the United States and very little is im- 
ported. Many problems in the art of treating wood with 
antiseptics have yet to be solved, and there is undoubtedly 
much room for improvement. Many years of experience, 
exhaustive study and close observation of the methods em- 
ployed in timber treating, both in this and foreign countries, 
indicate that the greatest improvements in the present 
methods employed lie in the direction of a speedier and more 
efficient method of seasoning ties and timbers, a more 
thorough preparation of the same for receiving the injec- 
tion of the antiseptic and a greater economy in the handling 
of the material in proces of treatment, by means of modern 
equipment and appliances. 
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Self-Aligning Drilling Jigs 


By 


SYNOPSIS—This article describes and illustrates some 
self-aligning jigs used for the unit parts of multiple- 
drilling machines. Several of these jigs are of the com- 
bination boring and drilling type. A box jig, used for 
holding universal joint blocks while milling the cross- 
pins, is described in detail. 

* 

Some companies building a special line of tools, while 
adhering to certain standard elements of design, have to 
vary the form of their product to meet the different re- 
quirements of their trade to such an extent that extensive 
tooling or jigging is out of the question. Such a firm is 
the National Automatic Tool Co., Richmond, Ind., which 
builds plain and automatic multiple-drilling, tapping and 
reaming machines put out under the trade name of Natco. 
Many of these are built specially for a certain job. Some 
few parts, such as speed boxes, are common to a number 
of machines, and for these tools and jigs are amply pro- 
vided. 

In Fig. 1 is shown a box jig used to hold type K speed 
boxes while boring out the shaft holes in a radial drilling 
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ing to it by means of hook bolts. Side bolts and an end 
strap complete the clamping mechanism. 

Six bolt and two dowel-pin holes are next drilled in 
the bolting flange, in the jig shown at the right in Fig. 
2. The casting is located in this jig in two ways: First, 
by the same machined surface as was used to locate by in 
the boring jig; second, by means of ground plugs fitting 
the two bored In using this jig the casting is 
slipped in in the same position as it is shown. The four 
nuts A are then screwed down, tightening the hook clamps 
just enough to allow a slight movement of the casting. 
The two plugs are then inserted in the holes B through the 


holes. 


bored holes C of the casting. The nuts A are then screwed 
down tight and the jig and casting are ready for drilling. 


ANOTHER DRILLING AND Borneo Jia 


Another type of speed box used to hold a cluster of 
feed-changing gears is drilled, reamed and counterbored 
in the jig shown in Figs. 2 and 4. For drilling, reaming 
and counterboring the shaft holes, the jig is used as shown 
in Fig. 3. The backs of the four bolting ears are first 
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Fic. 1. Bortina K-Tyre Spreep Boxes 


machine. The ends of the legs of the cast-iron jig are 
shod with hardened-steel plates, doweled and screwed on 
and then accurately ground while in place, to make the 
jig set level in whatever position it is placed. The jig is 
of the self-aligning type, that is, the boring bar has a 
guide bushing on each side of the hole to be bored, and is 
operated through a universal-joint drive. This obviates 
the necessity of having the jig exactly level, or in line 
with the drill spindle. Besides the two holes bored, while 
in the position shown the side holes and the holes in the 
lower flange are also drilled. Before insertion in this 
jig the two flanged surfaces are machined off, then the 
machined surface of the bolting flange, which is the one 
nearest the middle of the casting, is used to locate by. 
This is done by placing the casting in the jig, with this 
surface against the finished part A of the jig, and clamp- 


Fig. Be 


Jig ror Bott Hotes 1x K-Type Sprep Box 


surfaced off and then these are used to locate by in the 
jig. The casting is slipped into the jig in the position 
shown in Fig. 4, and is held in by hook bolts over the 
ears and by setscrews in the side of the jig. The tools 


used for the shaft holes are shown at the left. 


DRILLING RECTANGULAR COVERS 


A large box jig used for arilling both rectangular covers 
and heads for multiple-spindle machines is shown in Fig. 
5. <A drilled cover is shown in the foreground. This is 
located on the lid of the jig to which it is secured by hook 
bolts. The lid is then let down and locked and the holes 
are drilled through hardened bushings. In drilling heads, 
they are set down into the box, located by plugs and set- 
screws, and then the lid is clamped down and the holes 


drilled in the same way as in the covers. The jig is so 
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heavy that eye-bolts are set in it, so that it can be handled 
by the traveling crane. 

A jig used for drilling the capscrew holes in flat cast- 
iron cover plates is shown in Fig. 6. The cover to be 
drilled is slipped into the jig and rests against two pins 
like A on the side and one pin B on the end, against which 


it is forced by the screws C and D, and is carried 
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BorING AND DRILLING SHAFT BEARINGS 
The type of shaft bearings shown at A, Fig. 7, is bored 
and drilled in the jig just behind it. The casting is set 
into the jig with its flange in the counterbored space and 
the rounded end of the boss resting against the channeled 
piece B. The cover C is then closed against the flange 
and locked by the hinged bolt and nut D. ‘This cover car- 


’ 
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Fic. 3. BoriInG AND DRILLING JIG FOR 




















A LarGe Box Jia ror Heaps anp Heap Covers 


n a hinged bracket which may be swung down out of 


the way when inserting the plate. Additional security is 


obtained by the screw F£, carried on a bridge, which clamps 
the plate downward. The hardened drill bushings are car- 


ried in brackets bolted 


to the jig body. 


Frep SPEED Box 





Fie. 4. Jia Lar Down To Suow INsIDE 
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Fic. 6. A Cover-PLAtTrE DRILLING J1G 


ries drill bushings for the four bolt holes to be drilled and 
counterbored in the flange. The drilling and boring slip 
bushings # and F, for the bearing hole, are held in the jig 
by a hook G, which fits the grooves cut in the shoulders 
The bar /7, is used for both boring and 
counterboring. The counterboring cutter J fits into slot J 
and is held in by the wedge A. ‘The boring cutter J fits 
in a slot at right angles to the slot J, cut near the lower 
end of the bar but not visible in the illustration. It is 
wedged in in the same way as the other. The bar is 
piloted so as to be self-aligning and is driven through a 
universal joint from the drilling-machine spindle. The 
threaded set collars used on the bar as a stop to regulate 
the depth of the counterbore are shown at M. 


of the bushings. 


A Jia ror UNIVERSAL JotntT BLocks 
A great many universal joints are used in th» machines 


made by the company. The blocks for these joints are 
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BEARINGS 


first cut from the bar in a screw machine and look as 
shown at A, Fig. 8. The right-angled cross-pins are 
then milled in these blocks, as shown at B, using the jig 
and tool illustrated. The block to be milled is placed in 
the jig and held by the pins between the two plugs C 
and D), which are thrust through steel bushings in the 
side of the jig. The cover / is then slipped over the 
screws / and G and turned so that the slots lock under 
the screw heads. The pointed screw H is then screwed in 
by means of handle / till the point embeds in the block. 
This holds the block firmly for the milling operation. 
If the block B is inspected carefully the impression left 
by the screw point may be seen in the center. With the 
block locked in place the pins are milled by using the 
hollow mill J through bushings in the sides at right 
angles to the holding plugs. Lock collars are placed on 
the shank of the mill, as shown, to regulate the depth of 
cut, and consequently the length of the pins milled. 


og 


The Making of Oil-TankK Bases 
for a Motor Cycle 


EDITORIAL CORRESPONDENCE 


Motorcycle oil tanks are built into the frames and the 
bases of these tanks form the lower loop tube bracket of 
the frame and also a hinge to which the lower rear forks 


are attached. The type here described is made by the 


JOINT BLOocKs 


Miami Cycle and Manufacturing Co., Middletown, Ohio. 

The hinge is first of all and bored out, 
then the base is placed in the jig shown in Fig. 1, and 
the hole for the loop tube bored and reamed. The piece 
is located in this jig by means of a pin fitting the hole 
of the hinge and by a V-block into which the turned 
part of the oil tank fits. 

A somewhat similar jig is used to hold the work while 


machined 
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ANOTHER VIEW OF 
THE JIG 


Fic. 3. DrintinGe PIN AND Fie. 4. 


Screw Houes 


drilling the oil-cup hole as shown in Fig. 2. In this jig 
the locating V-block is more plainly shown. 

A number of bolt and screw holes are drilled in the jig 
shown in different positions in Figs. 3 and 4. The lo- 
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cating plan is exactly the same in this as in the two pre- 
vious jigs. 

Drititinc Spoke HOoLes 


The drilling of the spoke holes in the various sizes and 
shapes of hubs, naturally requires special fixtures and the 
operation is interesting. The jig shown in Fig. 5 is typi- 
cal and is used for a bicycle rear hub. The “base” A is 
mounted on short legs to raise the sprocket end of the hub 
clear of the platen. Into this base are solidly set three 
posts like B and C. ‘The long end of the hub is set down 
into this base and then the top D is pressed on by hand. 
The hub is kept from turning by the thumb-screw £. 
When one end of the hub has been drilled the jig is turned 











DriLitinGc Spoke Howes 1n Huss 


Fie. 5. 


over and the other end is drilled. After being drilled the 
hub is removed and passes to another drilling machine 


where a boy countersinks the holes. 
% 

It is generally understood by engineers that the cheap- 
est of all methods of excavation is hydraulic dredging. It 
is not at all uncommon for large contracts for hydraulic 
dredging to be executed under favorable conditions at a 
cost as low as 5 or 6c. per cu.yd. of material moved. Next to 
the hydraulic dredge as a machine for economical digging 
comes the ladder dredge with its endless chain of buckets. 
That typically American type of excavating machine, the 
dipper dredge, and its dryland prototype, the steam shovel, 
are generally rated as more expensive machines for handling 
the class of materials where the hydraulic dredge or the 
ladder excavator works to best advantage. It is of great 
interest, therefore, to note that under certain special con- 
ditions where the work is confined to digging alone, and the 
item of transportation does not enter, that typically Amer- 
ican machine, the steam shovel, has shown its ability to 
handle material at a lower cost per cubic yard than has ever 
been attained, as far as can be recalled by the “Engineering 
News,” by any other type of excavating machine. 
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What are We Going to Do? 
By H. E. ELMER 


Given a man, well and strong, 30 to 40 years old, able 
to spell his way through a newspaper but preferring to go 
to a ball game or the movies; able to sign his name and 
write a letter but preferring not to; able to operate, well, 
say a chuckling lathe; not able to read a drawing but 
able to chuck and ream pulleys by the hundred if you 
will chalk the sizes on them; drawing $12 a week, worth 
it and no more. Finally, he is perfectly satisfied with 
his lot. What are we going to do about it? It is a 
question worth consideration. 

The first thing to do is to avoid anything in the nature 
of uplift. He is contented and is, therefore, better off 
than those th have more money. He is on a social 
level with the owner of the shop or possibly on a higher 
level because he probably has no snobbishness in his make- 
up. His $12 a week is really there. He gets it. The 
proprietor’s books show more profit, but it may not really 
be there. 

This man probably reached his present state by leaving 
school when he was 14 years old and not much more than 
half way through the grammar schools. He got into a 
shop, fully expecting to become the foreman and then 
superintendent and then to own the place. He got as far 
as the chuck lathe and there he stuck, probably because 
he did his work so well that when he wanted a change of 
work he was given ‘a couple of dollars extra pay to stay 
where he was. That meant that if he wanted to get on 
better work he would have to drop the $2 raise until he 
had become broken in at least. It probably took no great 
struggle to adjust himself to the idea of stagnating right 
there. A bird in the hand is worth two in the bush was 
his idea. 

Ought we to take him up and promote him to some 
job where he will just fail to make good and where he 
will worry day and night for fear he will spoil a lot of 
work and be fired? We doubt it. Should we furnish 
him with a club house and a pianola and golf links? No, 
he probably prefers to putter around his own back yard 
and paint his chicken coop. Very likely he owns a Vic- 
trola as good as we would put in the club house any- 
Is there anything in the “deadly monotony” of his 
work that will drive him to despair? There might be to 
us, but remember he is of a different type. Not a lower 
type, for we are refusing to recognize differences of level, 
but different. There are people who look down on us 
because we can calmly wear a purple necktie with an 
orange stripe through it and not realize that we are 
thereby debased! There are other people who consider 
us subnormal because we fail to distinguish between 
acts which are due to consciousness and those which are 
not. We resent their looking down on us but we are will- 
ing to grant that we are of a different type from them, 
but we still claim equality. 

Our $12-a-week man resents our patronizing him. If 
we educate him according to the generally accépted idea 
of education we only educate him to need more money to 
spend. 

The only way out is to show him how he can increase 
his day’s output so that we cannot afford to do otherwise 
than increase his daily wage to the point where it is 
greater than his spending power, no matter if that is 
far less than we have set for our own standard. 


way. 
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Early English Tool Builders-- 
Nasmyth, Whitworth and Bodmer 


By JosEPH 


SYNOPSIS—In this article the last stage of the purely 
English advance in machine-tool construction has been 
reached, with the application of scientific forms to the 
tool, the development of transmission machinery and the 
work of the two last of the master minds of the early ma- 
chine-tool world, Nasmyth and Whitworth. The former, 
the inventor of the steam hammer, which will be asso- 
ciated with his name as long as forges last, and the latter, 
the founder, with Armstrong, of what is perhaps the 
greatest war-machinery manufacturing plant in existence, 
and, more important still, the inventor of the screw thread 
standard. Of Bodmer’s work it was said that “his was 
the beginning of the practice that endured.” 

x 

By 1830 the use of machine tools was becoming gen- 
eral; they were being regularly manufactured and their 
design was crystallizing. It was the period of architec- 
tural embellishment when no tool was complete without 
at least a pair of Doric columns, and planers were fur- 
nished in the Greek or Gothic style. The first ma- 
chine frames were made of wood, much of the work prob- 
ably being done by cabinet makers, and they naturally 
felt the same influence that furniture did. It took several 
generations of mechanics to work out the simpler lines of 
the later machines. 

The application of scientific forms for gear teeth came 
at about this time, with the general development of the 
machine tool. The use of the epicyclic and involute 
curves is much older than most of ‘us realize. The first 
idea of them is ascribed to Roemery a Danish mathema- 
tician who is said to have pointed out the advantages of 
the epicyclic curve in 1674. De la Hire, a Frenchman, 
suggested it about the same time, and went further, de- 
veloping the principles of bevel-gear wheels. De la Hire 
also investigated the involute and considered it the best 
curve for tooth outlines. Euler, in 1760, and Kaestner, 
in 1771, improved the method of applying the involute, 
and Camus, a French mathematician, did much to crystal- 
lize the modern principles of gearing. The one, however, 
who had the most influence was probably Robert Willis, 
a Professor of Natural Philosophy, in Cambridge, whose 
name still survives in his odontograph and tables. All of 
the later writers base their work on his essay on the Teeth 
of Wheels, which appeared originally in the second vol- 
ume of the Transactions of the Institution of Civil Engi- 
neers, 1837. Smeaton is said to have first introduced cast- 
iron gears in 1769, at the famous Carron Iron Works, 

( 


near Glasgow, and Arkwright used iron bevels in 1775. 


TRANSMISSION MACHINERY 


The development of the machinery of power transmis- 
sion owes more to Sir William Fairbairn than to anyone 
else. Like most of the old mechanics he was a North- 
country man, who spent part of his boyhood in the same 
village with George Stephenson, went to London, worked 
for the Rennies, and later started in business in Man- 





*Assistant professor of machine design, Sheffield Scientific 
School, Yale University. 
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chester in 1815. At that time line shafts in the cotton 
mills were made of wood and ran about 40 to 50 r.p.m. 
In place of shafts carrying pulleys there were long con- 
tinuous drums. He introduced the fast running shaft 
of wrought iron, and standardized designs of pulleys, 
hangers, and the like. By 1840 shafting speeds in the 
textile mills had risen to from 300 to 350 r.p.m._ Fair- 
bairn was also a well known tool builder and one of the 
most influential engineers in England. 

The number of men engaged in tool building was in- 
creasing very rapidly, and it is impossible for us to con- 
sider all who contributed during this period to making 
the general machine tool what it now is. Holtzapffel, 
of London, Lewis, of Manchester, and B. Hick & Son, of 
Bolton, were well known and did valuable work. Their 
influence, however, cannot compare with that of James 





James NASMYTH 


Fie. 1. 


Nasmyth and Joseph Whitworth, who were the leaders of 
the second generation of the English tool builders. 


JAMES NASMYTH 


Unlike most of the early mechanics, James Nasmyth, 
Fig. 1, came from a good family, dating from the thir- 
teenth century. His ancestors lost their property in the 
wars of the Covenanters, and took refuge in Edinburgh, 
leaving their impress on the city as the architects and 
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builders of many of its most famous and beautiful build- 
ings. Alexander Nasmyth, the father of James Nasmyth, 
was an artist of great distinction, the founder of the 
Scotch school of landscape painting, and a friend of 
Burns, Raeburn and Sir Walter Scott. He was a land- 
scape artist and enough of an engineer to have been in- 
cluded in Walker’s engraving of “The Eminent Men of 
Science in 1807-8,” reproduced in an earlier article. He 
was the inventor of the “bow-string” truss, and of setting 
rivets by pressure instead of hammering. This last, by 
the way, was the result of trying to do a surreptitious job 
on Sunday without outraging the fearsome Scotch “Saw- 
bath.” Alexander Nasmyth was one of the six men on 
the first trip made on Dalswinton Loch, Oct. 14, 1788, 
by the steamboat built by Symington for Patrick Miller. 
This was one of the first successful trips of a steam pro- 
pelled vessel ; the first one being that of John Fitch, on 
the Delaware, Aug. 22, 1787. It was an iron boat with 
double hulls and made about five miles an hour. It bare- 
ly escaped being the first iron vessel, as Wilkinson’s iron 





First Drawine or Steam Hamer, Nov. 24, 
1839 
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boat on the Severn was launched less than a year before. 
The picture of this trial trip which has come down to us 
was made by Alexander Nasmyth at the time. 

James Nasmyth was born in 1808, the tenth in a fam- 
ily of 11 children. Like all of his brothers and sisters, he 
inherited his father’s artistic tastes. If he had not be- 
come an engineer he would probably have become distin- 
guished as an artist. To the end of his life his skill with 
his pencil was a constant source of pleasure and conven- 
ience. The notebook in which the later record of his me- 
chanical ideas is contained, is crowded with funny little 
sketches, landscapes, little devils and whimsical figures 
running in and out among the calculations. The leaf in 
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this book on which he made his first memorandum of the 
steam hammer is shown in Fig. 2. 

From his childhood he used to play in his father’s pri- 
vate workshop. He haunted all the shops and foundries 
in the neighborhood, making friends with the skilled 
workmen and absorbing the mysteries of foundry work, 
hardening and tempering, and those arts which were 
then handed down from man to man. Traveling with his 
father, he had good opportunities for meeting many of 
the distinguished engineers of the time and visiting the 
great iron works, the most famous of which was the 
Carron Iron Works, where Smeaton and Watt had worked. 
Speaking of transmission machinery which he saw on 
these boyhood visits, Nasmyth says: “Much of the ma- 
chinery continued to be wood and was monstrously cum- 


brous. It gave an idea of vast power and capability 
of resistance, while it was far from having this in 
reality. It was imposing, however, rumbling away in 


the murky atmosphere of the smoky roofs, and made a 
greater impression on the mind than the better mill 
work of later days.” 


AT 17 

By the time he was 17, Nasmyth had become a skilled 
model worker. While he was still attending lectures in 
the Edinburgh School of Arts and in the University, he 
had built up quite a brisk business in engine models, for 
which he charged £10 ($50) each. He made his brass cast- 
ings in his own bedroom at night, arranging a furnace 
in his grate. He had a secret box of molding sand and 
rammed his patterns gently so as not to awaken his 
father who slept below. In the morning the room would 
be all clean, and gave no indication that it was serving 
for a foundry as well as a bedroom, and by some miracle 
he managed to complete his practical education without 
burning the house down. In 1827, when he was 19, he 
built a steam road carriage which ran about the streets 
of Edinburgh for many months, but the condition of 
the Scotch roads was such as to make such a machine 
almost useless. When he went to London, he broke it up 
and sold the engine and boiler for £67 ($335). 

The Carmichaels of Dundee. were the best known en- 
gine builders at that time in Scotland. Their pre- 
eminence was due to the superiority of their machine 
tools, and to the fact that many of their mechanics had 
been trained in Maudslay’s shop in London. From these 
he acquired an ambition to go to London and work under 
this greatest of mechanics. Consequently, in the spring 
of 1829, he went with his father to London and made 
application to Maudslay to work with him as an ap- 
prentice. Maudslay told them in the friendliest way, but 
unmistakably, that he had had no satisfaction from gen- 
tleman apprentices, and had definitely settled that he 
would never employ one again. He showed them about 
his shop, however, and began to melt when he saw the 
boy’s keen interest and intelligent appreciation of every- 
thing about him. Nasmyth had brought with him some 
of his drawings and one of his engine models. At the 
end of the visit he mustered courage to ask Maudslay if 
he would look at them. The next day Maudslay and his 
partner looked them over, and immediately told Nasmyth 
that he was no apprentice. He took the boy into his 
own private workshop, and Nasmyth worked there until 
Maudslay’s death as his personal assistant. 

There was probably no place in all England where he 
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could have learned more. He was in close personal con- 
tact with one of the best mechanics in the world. He 
liad’ Maudslay’s warmest personal interest, and heard all 
the discussions of the engineers and famous men who 
used to visit the workshop. While there he invented the 
index milling machine illustrated in Fig. 3 for machining 
the sides of finished nuts. After Maudslay’s death, in 
1831, he remained a few months with Mr. Field, to finish 
some work in hand, and then left to start in business 
for himself. There was the best of feeling on Mr. 
Field’s part, and he did everything in his power to give 
Nasmyth a start, allowing him to make the castings for 
some machine tools which he purposed to finish later for 
use in his own plant. 


He Starts ror HiMseir 


Nasmyth returned to Edinburgh and took temporary 
quarters in a little outbuilding 16x24 ft., within a few 
minutes’ walk of his father’s home. He hired one me- 
chanie, Archie Torry, who remained with him the rest 
of his life, and became one of his principal foremen. His 
power plant consisted of one husky laborer who turned 
acrank. Together they finished up the castings, making 
first a lathe; then a planer, 20x36 in.; and with these a 
few boring and drilling machines. He carried the ex- 
pense of this by doing some-work for an enthusiastic in- 
ventor of a wonderful rotary steam engine. Nasmyth 
honorably informed the inventor that his machine would 
not work, but as the inventor was bent en spending his 
money, Nasmyth executed the work for him, and with the 
proceeds was enabled to build his machinery. 

In a few months he was ready to begin. He went to 
Liverpool and Manchester looking for a location, and soon 
made many powerful friends in both cities. In 1831 he 
rented a single floor in Manchester, 27x130 ft., with 
power, and 10 days later Archie followed with the tools. 

Orders came in fast, and the planer was busy all the 
time. If its profits were anything like those of Clement’s 
planer, it must have been a very heavy earner. As the 
business grew he added more tools, always making them 
himself, and steadily improving their design and con- 
struction. The success of the Liverpool & Manchester 
Ry., just opened, created a great demand for locomotives 
and for machine tools. He soon outgrew his quarters, 
and in 1836 built a new plant, the Bridgewater Foundry, 
at Patricroft, a mile or so outside of the city, admirably 
located on the railway and the Bridgewater Canal. In 
the new foundry he used the first worm-geared tilting 
ladle. As it eliminated a dangerous source of accidents, 
he refrained from patenting it, and in a short time its 
use was universal. He formed a partnership with Hol- 
brook Gaskell, who took the business end of the enter- 
prise, and the firm of Nasmyth & Gaskell had a very pros- 
perous career until, 16 years later, Mr. Gaskell was forced 
to retire from ill health. Nasmyth built machine tools 
of all kinds. In 1836 he invented the shaper, which was 
long known as “Nasmyth’s Steam Arm.” With this 
naturally come the related machines, the slotter and key- 
seater. 


Tur INVENTION OF THE SteAM HAMMER 


His greatest invention unquestionably was that of the 
steam hammer, which came about in an interesting way. 
He had built a number of locomotives for the Great 
Western Ry., which operated a line of steamers from 
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Bristol to New York, and was planning a ship larger 
and faster than any then built, to be called “The Great 
Britain.” It was to be a side-wheeler and the plans called 
for a very large and heavy paddle shaft. Mr. Hum- 
phries, its designer, wrote to Nasmyth, asking his help, 
saying so large a shaft could not be forged with any of 
the hammers then in use. Nasmyth saw at once that 
the prevailing tilt hammer was simply a smith’s hand 
hammer enlarged, and that even when lifted to its full 
height, its range was so small that it “gagged” on large 
work. Nasmyth saw that the design of large hammers 
must be approached in an entirely new way. The most 
direct way was to lift a heavy block of metal directly 
into the air much higher than the old hammers could do, 
and then let it drop. This would give a “soaking” blow, 
which would be much more effective on large work. With 








| 


—_— 











InpExX MILLING MACHINE DesIGNED BY Nas- 
MYTH WHILE WITH MAUDSLAY 


Fie. 3. 


Humphries’ letter still before him, he got out his “scheme 
book”and in a half hour the whole invention of the ham- 
mer was sketched out as reproduced in Fig. 2. The sketch 
is dated, under the upper right-hand figure, Nov. 24, 
1839. 

The great shaft, however, was never built, owing to 
changes in design of the vessel and the whole scheme 
lapsed. A year or so later, he showed the sketch to M. 
Schneider, the French iron master, of Creuzot, who was 
greatly interested in it and took notes of it. In 1842, 
Nasmyth visited Creuzot and saw some wonderful crank 
forgings made, they told him, on his steam hammer, Fig. 
1. In bewildered surprise he was taken out into the 
forge, and there shown, for the first time, the great too! 
he himself had invented. 

Fortunately, it was still time to save his patent rights. 
He moved rapidly, and in two months after his visit to 
Creuzot a patent was obtained. The steam hammer soon 
found its way into all the large shops of the world and 
greatly increased Nasmyth’s already comfortable fortune. 
Besides work on the hammer and machine tools, Nasmyth 
made a number of inventions of interest. While with 
Maudslay he invented the flexible shaft made of a coiled 
spring, and speaks with amusement at his finding the 
same idea in a dental engine many vears later, credited 
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as an American invention. He invented the ball-and- 
socket joint for shafting hangers, and also the single 
wedge-gate valve. He was working out a method of pud- 
diing iron with a blast of steam when he was eclipsed 
by Bessemer’s brilliant invention, in 1855, of the air 
blast. 

Nasmyth retired from business in 1856, bought an es- 
tate in Kent, and spent the remainder of his life in 
travel, and in his studies in astronomy. With a tele- 
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three at a time. On leaving Maudslay, Whitworth 
worked for Holtzapffel, and later for Clement. He re- 
turned to Manchester in 1833, rented a room with power, 
and hung out a sign, “Joseph Whitworth, Tool Maker 
from London.” Here he began his improvements in ma- 
chine tools; on the lathe, planer, Fig. 6, drilling, slotting 
and shaping machines. He improved Nasmyth’s shaper, 
adding the quick-return motion, which has been known 
by his name ever since. His tools became the standard of 
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MopEL or NASMYTH’S STEAM HAMMER. CoM- 


PARE WITH His First SKETCH 


Fie. 4. 


scope of his own making, he made a study of the moon’s 
surface, which is classic to this day. He was a man of 
fine mind and charming personality. His autobiography, 
edited by Samuel Smiles, is a book which will interest 


any lover of engineering. 


Str JosePH WHITWORTH 


But greater even than Nasmyth in his influence on 
English tool building was Sir Joseph Whitworth, Fig. 5. 
Whitworth was born in 1803, the son of a schoolmaster 
end minister. He went to school until he was 14, when 
he was placed with an uncle, a cotton spinner. In a few 
vears he mastered the construction of every machine in 
the place, but found them all very imperfect. He ran 
away to Manchester to escape a routine business life, and 
found work with Creighton & Co., as a working mechanic. 
He married in 1825 and shortly afterward went to work 
with Maudslay & Field, in London, a year or so before 
Nasmyth was there. Maudslay soon placed him next to 
John Hampson, a Yorkshireman, who was his best work- 
man. While there, Whitworth developed his method of 
making accurate plane surfaces by hand scraping them, 
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Fic. 6. WHITWORTH 


the world, and in the London Exhibition, in 1851, stood 
in a class by themselves. 


DEVELOPMENT OF ScREW STANDARDS 


With his wonderful improvement in the manufacture 
of plane surfaces, he also developed measuring devices, 
on the micrometer principle, of an accuracy never 
dreamed of before. One of these instruments, described 
at the meeting of the Institution of Mechanical Engineers. 
in 1859, detected differences of one two-millionth of an 
inch. His influence is felt today in no way more than in 
his standardization of the screw thread. He had come 
into contaet with the best thread practice at Maudslav’s 
and Clement’s, but in the shops throughout the country 
there was chaos, so far as anv recognized standard was 
concerned. He collected all the screws obtainable, de- 
duced an average pitch and thread contour for a complete 
range covering all sizes. This was embodied in a paper 
read before the Institute of Civil Engineers in 1841. Bv 
1860 the Whitworth system had been generally adopted 
throughout the country. In 1853 Whitworth visited the 
United States, and in conjunction with George Wallace, 
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of the South Kensington Museum, reported on the enter- 
prises and manufactures of the United States. His 
share consisted of 12 chapters devoted to machinery. He 
was requested by the government in the next year to de- 
sign a complete plant for the manufacture of muskets. 
He was dissatisfied with the Enfield rifle and declined to 
undertake the work until exhaustive tests were made to 
determine the best type of rifle. The government, there- 
fore, erected a testing plant and Whitworth began his 
tests in 1855. The result showed the Enfield rifle to be 
inferior in almost every respect. 


He Designs SMALL-Bore RIFLE 


Whitworth submitted a new rifle, designed on the basis 
of his experiments, which embodied the small bore, an 




















Sir JoserH WHITWORTH 


Fie. 5. 


clongated projectile and a rapid rifle-twist and great ac- 
curacy of manufacture. Although this rifle excelled all 
others in accuracy, penetration and range, it was rejected 
by the War Office. Some 30 years later, the Lee-Met- 
ford rifle, which embodied Whitworth’s improvements, 
was adopted, but only after these principles had been rec- 
ognized and used by every other government in Europe. 
His contributions to the manufacture of heavy ordnance 
were even greater, but they met with the same reception 
from the War Office. In 1862 he completed a high-pow- 
ered rifle cannon with a range of 6 miles, the proportions 
of which were substantially those in use today. He de- 
veloped the manufacture of fluid compressed steel, about 
1870, to supply a stronger and more reliable material 
for ordnance use. Few men in any country have had a 
greater influence on the design and development of ord- 
nance and armor. His union with Sir William Armstrong 
formed one of the greatest gun factories in the world. 
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Whitworth married twice but had no children. He 
acquired a great fortune. During his life time he estab- 
lished the famous Whitworth scholarships. At his death 
large sums were distributed by friends, to whom he had 
willed it for the execution of his wishes, and they de- 
voted nearly £600,000 ($3,000,000) to the foundation or 
endowment of the Whitworth Institute, Owens College, 
and the Manchester Technical Schools, and other public 
institutions. In 1874 he converted his Manchester busi- 
ness into a stock company, giving the majority of the 
stock to his foreman and making provision for the ac- 
quiring of further stock by his clerks and workmen. 
While he was slow in receiving the recognition of the 
government authorities, he became universally recognized 
as one of the greatest engineering authorities in the world, 
and was honored as few engineers have been, being elected 
te the Royal Society, President of the Institution of Me- 
chanical Engineers, given degrees by Dublin and Oxford 
and the cross of the Legion of Honor. In 1869 he was 
made a baronet. 

As he grew older he became irritable and exceedingly 
dogmatic, possibly because of his long contests with slow- 
moving government officials. Charles T. Porter, in his 
autobiography, brings out this side of his nature and 
shows that the initiative of subordinates in his shop was 
practically killed. Perhaps this limited his service some- 
what in his later years, but when all is taken into account, 
he was, without question, one of the greatest of mechan- 
ical engineers. He was a master experimenter. Tests 
which he made were thorough, conclusive and always led 
somewhere. His experiments, whether in machine tools, 
screw threads, or ordnance almost always resulted in a de- 
sign or process which sooner or later became standard. 


ANOTHER Earty Toon BUILDER 


We cannot leave the early English tool builders with- 
out mention of a remarkable George 
Bodmer, who was neither an Englishman nor, primarily, 
a tool builder; he was a Swiss, who worked in Baden 
and Austria, as well as England, and his ingenuity cov- 
ered so many fields that lists of the subjects covered bv 
his patents occupy six pages in the Transactions of the 
Institution of Civil Engineers. 

Bodmer was born at Zurich, in 1786, and died in 1864. 
After serving an apprenticeship as a millwright, he 
opened a small shop for millwright work near Zurich. A 
vear or so later he formed a partnership with Baron 
(’Eichtal and started a factory in an old convent at St. 
Blaise, in the Black Forest, first for the manufacture of 
textile machinery; and later, in 1806, of small arms, 

For the manufacture of the latter Bodmer invented and 
applied a series of special machines “to insure uniform- 
ity and economize labor.” He was thus among the first 
to see and utilize the possibilities of interchangeable 
manufacture. Eli Whitney had begun the manufacture 
of firearms at New Haven, Conn., on the interchangeable 
basis, about 1800, only a few years before. Among the 
machines which Bodmer installed was a small planer to 
work on gun locks. Larger machines of the same kind, 
for general purposes, did not occur to him, and he thus 
just missed inventing the planer. He does not seem to 
have used the process of milling until much later. 

He was appointed by the Grand Duke of Baden, direc- 
tor of the iron works, and military inspector with the 
rank of captain; and for a number of years much of his 
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energy was given to the development of small arms and 
field artillery. His main interest, however, was textile 
machinery. 

About 1815, when Fairbairn was just beginning his 
work on mill shafting in England, Bodmer built in Zu- 
rich a flour mill equipped with shafting of wrought iron 
and provided with pulleys, hangers and pedestals, much 
in accordance with modern practice. In 1816 he went 
to England for the first time. Later he returned to estab- 
lish a small factory at Bolton. For a number of years 
he was in close touch with Fairbairn & Lillie, and it may 
be that much of Fairbairn’s well known work was influ- 
enced by Bodmer’s ideas. In 1833 Bodmer came to Eng- 
land again, this time remaining many years. He ap- 
pointed Sharp, Roberts & Co. agents for his improved 
cotton machinery, but later with Mr. H. H. Birley, he 
started a machine shop and foundry in Manchester for 
the manufacture of textile machinery. The latter part 
of his life was spent in and near Vienna, working on en- 
gines and boilers, beet-sugar machinery and ordnance ; 
and at Zurich where he was born. 

Nearly all of the machinery for the Manchester plant 
was designed and built by Bodmer, and it forms the sub- 
ject matter of his remarkable patent, granted in 1839, 
which was described in the AMERICAN MACHINIST of 
Mar. 13, 1902. This patent describes about 40 distinct 
inventions relating to machines for gear cutting, turning, 
grinding, drilling, milling, slotting, planing, tapping roll- 
ing, and the assembling of boiler tubes. He took out 
many other patents, including among other things the 
manufacture of small tools, relieved taps and dies. 

[t is hard now to determine how far Bodmer has in- 
fluenced tool design. It was much, anyway. Speaking 
of the patent just referred to, John Richards, who has 
himself done so much for tool design, says “here was 
the beginning of the practice that endured.” He has de- 
scribed some of Bodmer’s tools in a series of articles 
in Vol. 22 of the Macuinist, which show a standard 
of design greatly in advance of the practice of his time. 
He does not seem to have originated any of the standard 
machine tools, with the exception of the boring mill. This 
he clearly describes, terming it a “circular planer.” It 
was little used in England, and has been considered as 
an American development. 

Bodmer was elected a member of the Institution of 
Civil Engineers, in 1835. For a foreigner to have won 
respect and recognition in the fields of textile machinery, 
machine tools and the steam engines in England where 
all three originated, was surely “carrying coals to New- 
castle.” Not only did he succeed in these fields, but 
he invented the traveling crane, the chain grate for boil- 
ers, the Meyer type of cut-off valve gear, the rolling of 
locomotive tires, and introduced the system of diametral 
pitch, which was long known as “the Manchester pitch” 
from its having originated in his plant at Manchester. 

Though Bodmer was never regularly engaged in the 
building of machine tools, his contribution to that field 
is too great to be forgotten. 

ResuME 

In these articles we have traced briefly the work of 
the great English mechanics from 1800 to 1850. Their 
services to engineering and, in fact, to mankind cannot 


be measured. When they began machine tools in any 
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modern sense did not exist. Under their leadership nearly 
all of the great metal-working tools were given forms 
which have remained essentially unchanged. England 
had the unquestioned leadership in the field of machine 
tools. Machine-tool building in Germany and France 
yas one or two generations behind that of England, and 
nearly all their machinery was imported. With the excep- 
tion of the early and incomplete work of the ingenious 
French mechanics, which we have referred to from time 
to time, practically all of the pioneer work was done by 
Englishmen. 

In glancing back at these early tool builders, it will 
be seen that few of them were men of education. All 
were men of powerful minds, many of them with broad 
intellectual interests. It is suggestive to note one thing, 
whatever may be its bearing. Only one of these men, 
Matthew Murray, served a regular apprenticeship. 

For some reason the steady advance of the English ma- 
chine-tool builders ceased about the middle of the last 
century, and they have made but few radical changes or 
improvements since that time. At about the same time 
the American engineers introduced a number of improve- 
ments of very great importance. 

The great distance of America from England forced it 
into a situation of more or less commercial and mechani- 
cal independence. While France and Germany were im- 
porting machine tools from England, America began 
making them and soon developed independence of de- 
sign. The interchangeable system of manufacture and 
the general use of accurate working gages, which were 
hardly known in England, developed rapidly in America. 
These, with the introduction of the turret, the protean 
cam, and precision grinding machinery, and the great ex- 
tension of the process of milling, served in the next fifty 
years to transfer the leadership in machine-tool design 
from England to America. A visit today to any one 
of the great machine shops in England, Germany or 
France will show one that the leadership now rests with 
the American tool builders, 

The remaining articles of this series will take up the 
lives and work of those who have contributed to this 
great change. 


® 


In a paper presented before the Engineering Society of 
Cleveland the opinion is expressed that it will eventually 
become common practice to heat-treat structural steel. The 
paper pointed out there seems to have been a tendency to 
increase the strength by increasing the carbon and man- 
ganese, but this is hazardous in the face of possible dy- 
namic stress, and it is much better to use a little extra 
material and keep the carbon content in the medium range. 
Nickel steel of above 0.25 per cent. carbon is becoming pop- 
ular, as this steel has a value of from 15,000 to 20,000 Ib. 
unit value over carbon steel of similar composition. 


= 


The figures in regard to the traffic in the Suez Canal for 
the year 1913 are as follows: Total amount paid in tolls was 
$23,443,643, a decrease of $1,886,189, from 1912, which decrease 
was due to a reduction in the toll rate which went into 
effect Jan. 1, 1913. The total toll-paying tonnage during the 
year was 19,165,000 tons, that is 456,000 tons more than passed 
through the canal in 1912. The merchandise carried amount- 
ed to; west bound 14,455,000 tons and east bound 11,320,009 
tons. The heaviest freights east bound were metal and 
railway material and coal, the west bound freights chiefly 
wheat, rice and oil-producing seeds of various kinds. The 
number of the vessels passing through the canal was 5085 
and the average time taken in passing through was 16 
hours. 
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Making Gear Guards by the Oxy- 
acetylene Method 


SPECIAL 


SY NOPSIS—The making of guards for revolving ma- 
chine parts is interesting. The former method of making 
guards was to take the various elements and make the 
seam either by direct riveting or by making a lap seam 
which This produced a part 
costly to manufacture, not neat in appearance and, if a 
light guard were called for, further expense was incurred 


has also to be riveted. 


in calking. 
& 
A variety of guards for machine parts made from ele- 
ments, as shown in Fig. 1, are the product of the 
National Welding Co., Detroit, Mich. 


CORRESPONDENCE 


The piece A is cut to length and formed to the re- 
quired shape. The two side plates B are shaped, and 
the opening C is cut out with the oxyacetylene cutting 
torch. 

FINISHED GEAR GUARDS 

Two of the welded gear guards are shown in Fig. 2; 
they are made from elements similar to those shown in 
the preceding halftone. 

The illustration, Fig. 3, shows a pair of finished gear 
guards. They are set up in the position they would 
occupy on the machine. 
welded and openings cut out by the oxyacetylene torch. 


All the corner seams have been 
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Fig. 1. Set or Guarp ELEMENTs 


Fic. 2. Wrtpep GuARDS 
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Fie. 3. Parr or Gear GUARDS 


Fie. 4. Parts or a GuarpD 
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Fie. 5. A Finisuep Guarp 


Fie. 6. CraNe-TROLLEY Power Unit 
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Guarps FoR Exvectric CRANES 

The Cleveland Crane & Engineering Co., Wickliffe, 
Ohio, also makes guards for various gear drives, by the 
oxyacetylene method. 

Fig. 4 shows a set of elements for a guard for the gear 
drive on a shop electric crane. The piece A has been 
cut and bent to the correct shape; it is the distance piece 
for the sides. The sides B are also cut to the desired 
contour and the grease-hole cover C is made of two cast- 
ings held together with a hinge pin. 














PorTABLE WELDING OUTFIT 


Fic. 7. 


The illustration, Fig. 5, shows one of the finished 
welded guards. All the welding on the two seams was 
done by this method and the openings B were cut out 
with the cutting torch. 

One of the trolley power units ready for placing on 
the crane tracks is shown in Fig. 6. On this unit may 
be seen four gear guards A, which have been made by the 
oxyacetylene method. Their neat appearance will be no- 
ticed, no rivets or unseemly joints being apparent. Should 
it be desired to carry an oil bath for any of the gears 
the guards made by this method are absolutely oil-tight. 

PorTABLE WELDING OUTFIT 

The halftone, Fig. 7, shows an attachment for one of 
the standard Oxweld equipments. This is a stand on 
which the apparatus fits and is securely held. 

This stand is fitted with three small wheels for easy 
moving. On the upper part is a hook bar by which it 
ean be attached to the crane hook and conveyed to any 
part of the shop. This attachment permits the welding 
outfit to be taken to any job when it would be incon- 
venient to carry the piece to the outfit. 
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Through the Inspector’s 
Gage 





The mechanical efficiency of a machine is a measure 

of its serviceable life for accurate work. 
* * 

In sand blasting the sand in general use is a coarse 

beach sand with grains from +, to yy in. diameter. 
3. <¢ 

A shop system applied long and rigidly enough will 
always tend to fill the shop with such men as that sys- 
tem fits. 

* ok oe 

The tradition with regard to the unhealthiness of 
grinding still holds, and it is difficult to get men prepared 
to train themselves in this art. 

So 1 

The planer is one of the few machine tools in which the 
contact point between the cutting tool and the work is 
entirely circled by a fairly rigid frame. 

3K 7 ok 

A salesman handling machine tools is handicapped 
from the start in a deal unless he is a practical man; he 
is meeting with practical men and must be able to discuss 
details technically with precision. 

* * 3 

An etching fluid for marking tools can be made as 
follows: Mix one part of muriatic acid, one of nitric 
and four parts of water. The tool is coated with wax 
and the design is then seratched in. 

ok uk * 

How many realize that a certain amount of the firm’s 
money has been spent in training a man for the particu- 
lar work that he has been doing in the shop, and that 
when he goes that investment is wiped out? 

* * * 

Through the observing eye, there are great possibilities 
of development because growth is the result of observa- 
tion put in practice. Years of experience count as noth- 
ing if those years are not made up of days of observing. 

* *¢ * 

In considering the corrosive effect of the climate of 
Panama on metals, it might be remembered that hun- 
dreds of steel cars, left unprotected for nearly twenty 
years, though not free from rust, were still usable when 
the U. S. Government took over the canal. 

tk * ba 

Worm-gear cases and, for that matter. all gear cases, 
should be provided with vents; if this is not done, the ex- 
pansion of the air by the heat will drive the air out 
through the bearings. The action repeats itself every time 
the gearing is started from the cold state and ultimately 
empties the case of most of its oil. 

* *¢ * 

There is nothing mysterious in mechanics, every ma- 
chine, no matter how much the operation of its intricate 
parts may border on the mysterious, is really made up 
of nothing but a few elemental motions known to each one 
of us. To begin at the first motion and follow each train 
through intelligently to its completion will convince us 
of the simplicity of it all. Taken as a whole, it may 
cause us to gape at its subtleness; taken piece by piece it 
is simplicity itself. 
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Letters from Practical Men 


Boring Device for Large Pulleys 


A smail shop, especially near the oil regions, greatly 
depends for its success upon the owner’s ability to “help 
himself” and handle any job that comes along. In my 
shop in Monticello, Ky., I get almost everything in the 
way of repair work from the oil operators near there. 


— 
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Borne Device ror LARGE PULLEYS 


One of the puzzling jobs was the frequent call for the 
boring out of pulleys and gear wheels too large to be 
swung in any lathe in the shop or to be bored in a drill- 
ing machine. To take care of these frequently recurring 
jobs in a satisfactory manner, the boring device shown 
was made. 

The boring bar A, which is set a considerable distance 
from the drilling machine, is supported by brackets above 
and guided hy a bushing in the floor. A pulley B on the 
spindle of the drilling machine drives the pulley C on 
the boring bar through the belt D. Feeding is done by 
turning the handwheel F on the screw F, which runs the 
piece G up or down and carries with it the boring bar, 
as its outer end runs loose on the bar between the collars 
H and [. The cutting tool in the bar is shown at J. In 


using this bar, the pulley is laid on the floor approximate- 
ly central and the bar is set down through the hole. The 
pulley is then centered as accurately as possible by cali- 
pering from the bar. When in position the pulley is 
clamped down and bored. 
A. E. RosenBerGen. 
Monticello, Ky. 


co 
Centers for Laying Off Work 


The dead centers shown herewith were designed for 
use on the laying-off table and the variety of work which 
can be handled more efficiently by their use is surprising. 
The body is of cast iron and the spindles of 34-in. cold- 
rolled steel and the points case-hardened. Holes are 
drilled in the table at varying distances to allow of dif- 
ferent lengths of work being handled. The setscrews used 
to secure the centers to the table should have as long a 
body as possible and be a good fit in both the center and 
the table. It is also advisable to drill the holes in the 
table so that the center line of the spindles will be di- 
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CENTERS FOR THE LAYING-OFF TABLE 


rectly above and in line with one of the lines on table. 

A small connecting-rod is shown in place suspended 
between centers. In this case the rod had previously 
been turned on the lathe and was returned to the laying- 
off department to be marked for slotting the forked end. 
Previous to the introduction of the centers this would 
be done by laying the rod on parallel strips and bringing 
the center lines parallel to the table by means of wedges. 
In using the centers no setting is required to bring the 
center line parallel to the table. All that is necessary is 
to turn the rod on centers until the center line of the 
wristpin is parallel to the table. 

It will be seen that a fine line marked OO is cut on the 
body of the centers. This line represents the correct 
center line of the spindle and in scribing a center line 
on any job suspended between the centers the surface 
gage must be set to this line. 

In handling small crankshafts with several cranks this 
plan will be found particularly useful, as by rotating the 
shaft on centers the different cranks can quickly be 
brought into the desired position. 
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In handling rough forgings or castings in this man- 
ner, except in the case of very heavy parts, it is not neces- 
sary to drill a regular center such as is necessary for 
lathe work. In most cases a heavy center-punch mark 
will be sufficient. 

JOHN GRAHAM 

Sparrow’s Point, Md. 
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An Adjustable Tension Spring 


In setting up and adjusting a special machine, adjust- 
able tension springs made as shown herewith will save 
much time and trouble. 

The parts A of these springs are wound to their ap- 
proximate size, length and diameter. One end is upset 
as shown, the other left open. A steel plug D is now 
turned with threads to fit the coils of the spring as shown 





An ADJUSTABLE TENSION SPRING 


and a hole bored through its center for the spring hook 
B. This hook is held in place by the nuts C. The plug D 
and hook B may be forged as one piece, but it is some- 
times desired to have this member adjustable as well. It 
will be seen that by screwing the plug D further into the 
spring, its tension increases, also when tension is applied, 
the plug is automatically held; the harder the pull, the 
firmer it holds the plug. This method of making an ad- 
justable spring is entirely practical and has many advan- 
tages over the cut-and-try method. 
R. F. PoHLE. 
Lynn, Mass. 
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Tool Post for Heavy Work 
The accompanying illustration shows a simple and suc- 
cessful tool holder that may be used on any heavy lathe. 
It is simply a square block of cast iron with a %-in. 
4 "or % ‘dog point SS. 
s_ Plain Str 
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square cored hole for the use of 34-in. square high-speed 
steel, the square hole being placed at the proper angle 
tor clearance. The tongue is planed to fit the lathe-tool 
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slide. If desired two holes may be used for turning dif- 
ferent sizes at one operation. 

The fixture is exceptionally rigid and I use it fre- 
quently on heavy work with entire satisfaction. 

J. P. KRAEPLIN, 
Department Foreman, Berlin Machine Works. 
Beloit, Wis. 
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Planer-Table Speed Indicator 


On a large motor-driven planer in the shops of the 
Minneapolis Steel & Machinery Co., Minneapolis, Minn., 
a little attachment has been placed on the variable-speed 
controller box, which is easily made and of considerable 
convenience to the operator. The attachment consists of 








PLANER TABLE SPEED INDICATOR 


a piece of sheet metal cut and fastened to the controller 
box, as shown at A in the accompanying halftone. In 
the proper position opposite the contact points, the vari- 
ous table speeds in feet per mitiute are stamped, so that 
when the workman shifts the controller lever B for the 
various motor speeds, he can read directly at the end of it 
on the attached strip what table speed the planer has. 

E. VIALL, 


Cincinnati, O. 
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Finding Change Gears for the 
Hobbing Machine 


The calculation of the change gears for cutting spiral 
gears on the hobbing machine is not an easy proposition 
in the ordinary sense, but when we are confronted by a 
different method of procedure in the case of each make 
of machine and when there are three different makes to 
figure for, it is next to impossible to obtain results by the 
use of radically different methods, as the calculation 
must be carried to the sixth and seventh place and as in 
each method the error tolerated is different, one no sooner 
becomes familiar with the method in hand than a begin- 
ning must be made over again to tackle the next. 

To overcome this difficulty, we resolved the problem 
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into a common method, using a general formula with 
constants to suit the makes used. 

The derivation of the formula is rather long and for 
the sake of brevity it will not be given here; the for- 
mula is: 


FR pw X = drivers 
FN’ P~—V sina YY driven (1) 
where 
N’ =Number of teeth divided by number of 
threads on the hob; 
: = Rotation constant ; 
F = Feed constant = reciprocal of the feed per 


revolution of the blank in thousandths of 
the inch with equal gears in the feed 
change-gear train ; 

pre = Normal circular pitch; 


V = Ratio of the feed gears = aban ning 
driven 
xX = Product of the teeth in the drivers in the 
gear. 
Y = Product of the teeth in the driven in the 
index train ; 
a =Angle of the spiral with the axis of the 


index train; 

The rotation constant can be found from the spur-gear 
chart, or if no chart is at hand, by setting up the ma- 
ehine with equal index gears and nicking around a blank ; 
the number of nicks is the constant. 

The feed constant may usually be found on the feed 
chart and is the reciprocal of the feed per revolution of 
the blank when equal gears are used on the feed-gear 
studs. 

The rotation constant for the Gould & Eberhardt ma- 
chine is 60, and the feed constant is 16. 

The rotation constant for the Lees-Bradner machine is 
24 and the feed constant 8. 

For the Barber-Colman machine the rotation constant 
is 30 and the feed constant is 13.3. 

As an example to demonstrate the formula, let it be 
required to select change gears to cut 30 teeth at an angle 
of 22 deg. 35 min. with 10-pitch hob at a feed of 0.0625 
in. per revolution of the blank on a Gould & Eberhardt 
machine. 

Pre = 0.314 in. 
V =I 
sin a@ = 0.384 
the formula with the proper constants appears as: 
960 Pre P 
16 N’ Px —V . 


sina Y 
then 
960 * 0.314 301.440 

16 X 30 X 0.314 — 0.384 ~ 150.336 — 
So far the operation is simply one of multiplication and 
division. To resolve the fraction into the required num- 
ber of teeth in the gears is done as follows: First reduce 
the fraction to the simplest terms; remove the decimal 
301,440 
150,336" 


2.005108 in. 


point by multiplying both terms by 1000 and get 

4710 
2349" 
We now come to the next step, that is, the factorization 





Then, reduced to its lowest terms, we get 





Note—Feed per revolution of the blank is taken as equal 
to the feed per N’ revolutions of the hob. 
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of the quantities above and below the line into two small- 
er quantities for each, which will give us suitable tooth 
numbers for our gearing. This can be done by the aid of 
the factor tables, by dividing out, or by the use of the 
slide rule. The former is the easiest method if a com- 
plete table is handy, as the factors can be selected by ref- 
erence. 

The slide dule is a handy tool in such a case, as, indeed 
in all problems involving change gears. Place the run- 
ner over 4710 on the A scale, run the slide along until 
a whole number comes under the runner on the B scale 
and the zero line on the slide coincides with a whole 
number on the A scale. This is apparently satisfied by 
the numbers, 76 and 62. But the product of these is 


~ 


4712. The ratio of the fractions is practically 2, 0 


‘10 
2349 
that to preserve the ratio as nearly as possible for every 
1 added to the numerator, we must add but % to the de- 


~19 
~ 


nominator, which, in our case, would give us which 


i 
2350’ 
76 X 62 
47 X 50 
The actual ratio for the latter is 2.005106. In using 
gears of the number of teeth above this would give an 
error of the difference betwen the two ratios of 0.0000002. 
To check back further for errors, the following formula 
is used: 
FP (Y¥N’'— RY) 


XV sina 


factors to 


= 1 (1.015 to 6.985) in. 


The limits (1.015 to 0.985) are near enough for ordinary 
spiral gears to run on shafts set at an angle, while for 
parallel shafts the limits (1.001 to 0.999) should be ob- 
tained. 

The formulas given above are for use only when the 
hand of the hob is the same as the hand of the spiral 
to be cut, that is, a right-hand hob is used in cutting 
right-hand spiral gears, and left-hand gears are cut with 
a left-hand hob. 

When a right-hand hob is used in cutting left-hand 
gears, the formula becomes: 

FR Pre a é 
FN’ Pr + Veina Y 
Proof : 
FPP (RY 


“aS 
4a 


AN’) 





= 1 =(1.015 to 0.985) or 
Sti a 


(1.001 fo 0.999) 

With the use of the two sets of formulas given, the 
problem becomes standardized so that once the procedure 
is grasped, the operator can go ahead with the manual 
work with a confidence not felt when so many different 
methods are used to arrive at the same vesult, thereby 
time is saved and a higher degree of accuracy is ob- 
tained. JOHN Epear. 

Detroit, Mich. 
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Drilling Jig amd Ejector for Die 


The tool illustrated in Fig. 1 shows the principles that 
are used in the drilling and piercing of small pieces, 
which it is not possible to handle in compound tools. It 
consists of a steel block A, on which is pivoted a lever B, 
which has an impression made to receive the work, and a 
clamping portion C made in the form of a spring which 
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tends to open the clamping portion and release the work. 
The clamp is closed against the spring Z, which is made 
stronger than the clamp spring, and held by the spring 
lock F. The bushing used to guide the drill is located 
in the piece D, set in place after the other parts are 
assembled. 

After the work is drilled the operator pulls up the 
latch F and releases the holder B, which generally snaps 
out to a position where the work falls over the edge of 
the plate A. The operator then pushes B into a position 
whereby the work may be inserted into the recess, inserts 
the piece, and then pushes B into the latch F, ready for 
drilling. 

This tool, designed to clamp in a press, is also used 
for piercing small pieces and is a decided improvement 
on some of the methods in use at the present time in 
handling this kind of work. 

The tool shown in Fig. 2 is used in shaping the joint 
ends of spectacle temples. As generally made, that is, 
with a hand lever for removing the work after striking 





























Fic. 2. 


Jig ror DriLitiIne 
SMALL PArTs 


Fig. 1. 


in the die, the operation is somewhat slow and extremely 
hard on the operator’s hands, for it is generally neces- 
sary to hit the handle quite hard to start the work after 
striking. The use of this tool reduced the labor cost on 
this particular operation by 50 per cent. 

The arrangement consists of a die bed A, machined 
to receive the die H, an ejector plunger G, an ejector 
support F, a hardened-steel packing F and the lever B. 
The sub-press ram has a piece J bolted to it as drawn 
which carries the movable arm C, pivoted in it. The 
spring S tends to keep C against either B or the piece D, 
this piece is bolted to the die bed and acts as a trip to 
release the lever B when held by C. 

When the operator places a blank in proper position 
in the die and trips the press the following action tak- 
ing place; the ram descends to the bottom of its stroke, 
at which point the catch C engages the lever B, as the 
press returns on its upward stroke C moves B up, carry- 
ing the work out of the die. When the portion LZ of 
the catch C comes in contact with D, the catch is pushed 
away from B, releases it and allows the spring P to re- 
turn it to its normal position. All the working parts 
are made of steel, hardened and drawn. 

The operator has only to insert the work and trip the 
press, movements that follow one another with great 
rapidity when a competent operator is employed. 

Warren E. THompson. 

Southbridge, Mass. 
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The Futility of Individual 
Filing Schemes 


Among my own personal acquaintances I know of 
probably 50 cases where men have found or invented fil- 
ing schemes for keeping track of current literature. They 
have kept them up for, from a month to two or three 
years, but I do not know of an individual who has the 
scheme that he started with nor do I think that any 
that is now in use will long continue. These schemes run 
through the whole gamut of card indexes, enveloves, in- 
dexed loose-leaf books and scrapbooks. 

In trying to put a finger on the root of trouble, I 
have been led to believe that the work is really far beyond 
the ability of any one person, that it is a case for codp- 
eration on a considerable scale. 

I wish to find out, for example, when the first engine 
lathe was built, or wish to lay my hands on the de- 
sign of lathe aprons. It is unlikely that any filing sys- 
tem that I may have will show me. John Jones across 
the way may happen to have one bit of 
information and Billy Smith may have 
the other. In England they write to 
the Times and find out. It ought to 
be possible to pin a dollar bill on a let- 
ter and send it somewhere and get by 
return mail a printed copy of at least 
75c. worth of information on any me- 
chanical subject. 

More should be obtainable for two 
dollars. This would be something of a 
cross between a digest of laws and a 
loose-leaf ledger. The State of New 
York undoubtedly passes a 5-ft. shelf 
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Die of new laws every session. Most of 
them modify or codify or supplant old 
laws. So a digest is got out which is what one studies. 


In just this way there is a chance for someone. He 
should publish a pamphlet on the lathe. The data of in- 
vention having once been established, it may very likely 
stay put, but along in the paragraphs about lathe aprons 
there must be room, to insert, loose-leaf fashion, the latest 
styles in aprons. I will suppose that this pamphlet is 
published. Four hundred and thirty-three subscribers 
are entitled to the latest ideas in lathe aprons. The AmEr- 
ICAN MACHINIsT publishes a really good article on the 
subject of feed reverses in the apron. A thousand extra 
sheets are run off on the standard loose-leaf form and 
433 sent out, the rest salted down. Each of the 433 has 
the last word within a few days of its appearance. Num- 
ber 434 decides he wants to study lathes. He subscribes 
and gets the latest thing, probably minus a few of the 
earlier and obsolete sheets, but not minus the one that 
deals with the history of the subject. Or a man may sim- 
ply buy the pamphlet for immediate use. He may not 
care to subscribe because he expects to fail up before the 
end of the year. He just gets what he wants and if he 
ever wants his data brought up to date, he sends in and 
gets the more recent dope. 

It would require a considerable amount of time, pa- 
tience and money, but as a matter of widespread economy 
it would beat all the individual filing schemes extant. 

ENTROPY. 

Worcester, Mass. 
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Compulsory Trade Training 


At the Worcester meeting of the Metal Trades Asso- 
ciation, Mr. Geier proposed a scheme of compulsory ap- 
prenticeship, which was reported on page 787, Vol. 40. 
Briefly, the proposition is that every employer of labor 
shall be compelled to take apprentices and give them a 
thorough training in some vocation. On the other hand, 
he would couple this with a compulsory continuation 
class, which should be manned with practical trade work- 
ers as instructors, where the class work would be closely 
tied up with that of the shops or stores from which the 
pupils came. 

As a broad comprehensive scheme, this almost takes 
one’s breath away. As an ideal, if put in effect, it would 
most certainly effect the most wonderful changes in our 
industrial and commercial conditions. 

It, however, presupposes some things that are so altru- 
istic as to make me skeptical, to say the least, as to the 
likelihood of its being seen in use in the near future. 

One of these things is the difficulty of making intelli- 
gent choice of vocations for boys and girls at the age of 
14. We all deplore the fact that children follow certain 
dead-end industries at these early ages. Would we wish 
to make it compulsory that any should? And if we were 
not willing to compel them to go into those industries, 
how would those industries be recruited? How could it 
be decided that a given boy was to enter a machine shop? 
Would the boy decide for himself? If he did and his em- 
ployer found out after a time that he would not make a 
machinist would he simply turn him loose to pick out some 
other employment, just as he does today ? 

We must bear in mind that if we compel anyone to do 
any one thing, fair play demands that we furnish him 
with full opportunity to do it successfully. If we de- 
mand that a boy shall learn any trade, we must give him 
more than a fighting chance to learn it. Are our shops 
or our commercial establishments organized so that they 
can give a child a fair show? I question it. Shops which 
are today making any serious attempt at training their 
own workmen find it necessary to have separate foremen 
for that purpose and to select work for the apprentices to 
do which shall give a variety which could not be obtained 
in any one of their departments. They realize keenly that 
their shops must of necessity be organized for production 
rather than instruction, and that there is a large differ- 
ence between the two. It would be necessary then to com- 
pel every shop to have its own department of instruction. 
A large shop can well afford to do it, especially if it is al- 
lowed to train its apprentices in the specialized methods 
in vogue in its own shops. A very small shop can do it, 
because there the proprietor is his own foreman and his 
own instructor of apprentices, or of the one apprentice 
which such a shop would be likely to have, and this is 
probably the ideal condition if the proprietor is himself 
a master of the trade. 

The real difficulty comes in the case of the medium- 
size shop, which includes at least 90 per cent. of them all: 


they are too small economically to set aside the whole 
time of a foreman for the purpose of instructing appren- 
tices, and too large to be handled by one all-round fore- 
man, who might also take them under his wing. In 
these shops a real hardship would be felt, which added to 
all the burdens now being borne by business might prove 
to be the last straw that would break the camel’s back. 

If shops are to be forced to take apprentices they must 
be supplied with material with which they have a fighting 
chance of success, there must be some method of selection 
other than the child’s whim. We are constantly reminded 
that there is almost no chance for children today to dis- 
cover for themselves the desirability of any trade. When 
men built ships out in the open where all the children of 
the neighborhood could play about and pick up chips, 
a boy stood a good chance of finding out whether he 
wanted to become a wood worker or a blacksmith, or 
whether he wanted to help sail the ship. Today that is 
forbidden, which may account for the large number of 
boys whose idea of a good job is confined to a choice be- 
tween driving a grocery team and tending bar. A 
great deal of thought has been expended on vocational 
guidance, but as yet no one has succeeded in convincing 
more than a small circle of his admiring friends that he 
can do any better than the children themselves - would 
do by the hit-or-miss plan. 


Tue Boy or 14 Dors Nor Know His Own MIND 


Again, we must take into account the fact that children 
do not by any means find themselves at 14 years of age. 
There are often men who will tell us that they have 
earned their own livelihood since they were smal] child- 
ren, and they are successful men, but they have shown 
their sense by changing their occupations as time and 
circumstances have demanded. Any system of trade or 
vocational training must take this fact into account. It 
must provide for the shifting about of the boy or girl 
until he or she finds a place not merely to hold on by, but 
to fit in, and it must afford a means for changing voca- 
tions at any time later in life. A man ought not to be 
afraid to change from being a poor machinist to a good 
doctor at any age at which he may discover greater fit- 
Flexibility of occupation is, in my opinion, of 
\astly more importance than vocational guidance: next to 
that comes the possibility of each man discovering for 
himself the ins and outs of each vocation in which he 
may feel an interest. And, by the way, we should realize 
keenly that any such sweeping proposition as that made 
by Mr. Geier must be made so universal as to avoid any 
danger of becoming class legislation. If the government 
should say to one set of children: “You shall serve ap- 
prenticeships at trades,” and to another set: “You shall 
serve your time at agriculture.” and so on, it must also 
hold its thumb over the boy who would go to college, and 
it must insist that the college show some specific results 
in the way of vocational development: otherwise, it will 
be allowing a certain class of people to learn to idle away 
its time. This is a strong argument in favor of Mr. 
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Geier’s scheme even though it is also one of the reasons 
why his plan will be laid on the shelf for many a long 
year. 

Once more we are apt to overlook the fact that there 
are large numbers of people to whom more training and 
more education would be a greater injury than a help. 
It may sound strange to say that it is possible to over- 
educate people, but it is being done all the time. 

General education is education in spending. It is edu- 
cation in consumption rather than in production. If a 
man’s tastes are of the champagne variety, while his earn- 
ing power will permit of hts only drinking beer, he has 
more education than he can use. If we attempt to train 
him to higher things in our shops than he can do, we are 
working him the same injury. A man may be running 
a vertical drilling machine and be perfectly happy and 
contented, but if, in our desire to help the man, we at- 
tempt to train him to run a lathe and we fail, due to his 
limitations, he will never be contented again. We have 
given him a glimpse of a promised land which he can- 
not enter, but the fruits of which he tasted in anticipa- 
tion. He is better off under the system of the division of 
labor, which locates him in front of a drilling ma- 
chine than he would be under any system that would 
simply leave him a misfit and an outcast. We all have 
men in our shops who don’t know enough to go in when 
it rains and who are getting a living wage under the 
present-day factory system who would have been in the 
poorhouse but for that system. It is quite probable that 
some of these men would have done better as farm hands 
or as painters or at some other entirely different kind of 
work, but to try to push them further along into the thing 
at which they have proved themselves limited is a serious 
mistake, 

Mr. Geier also called attention to the fact that in all 
probability only a small part of the children of the coun- 
try would be in school at all if it were not for compulsory 
grammar schools, and also to the very small number of 
pupils in trade schools. These things are true and beyond 
argument, but it is not safe to draw the conclusion that 
compulsion would cure the industrial ills of the country. 

The public schools of the whole country are notoriously 
inefficient in everything except attendance. If any form 
of industrial education, whether by a revival of appren- 
ticeship or by any other method, were made compulsory, 
it would be equally inefficient. “You can lead a horse to 
water, but vou cannot make him drink,” is no more true 
in the case of the horse than it is in the case of the child 
whom you compel to attend school or to do any other 
thing that he does not wish, and the fact that it is compul- 
sorv makes it all the more repugnant to him. The spirit 
of °%6 rises in the children of our immigrants just as 
surely as it did in our ancestors, and we still keep the old 
Frog Pond in Boston Common to remind us how high 
that was. 

THE DANGER IN COMPULSION 


I do not believe that there is any way in which any 
form of trade educaticn can be any more surely killed 
than by making it compulsory. Continuation schools can 
be made compulsory and something can be ac- 
complished, but nothing compared with what would be 
possible with pupils who really wished to learn. Effi- 
cient trade training is costly enough without saddling 
the country with something which is: not in demand from 
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any source except the manufacturers, who have for many 
years pursued a short-sighted policy with regard to boys 
who really did want to learn a trade. No shop that has 
for 10 years consistently offered a fair all-round appren- 
ticeship has any difficulty in getting boys, and in al- 
most every such case it is found that the rank and file 
of the workmen are not in need of any other training 
than that of experience. 

That brings me to another’ point; that only a fraction 
of our children need anything like an apprenticeship or 
a course in a trade school. The idea that anything of 
this kind is needed by the masses is fallacious. Massa- 
chusetts is a manufacturing state, but not quite 25 per 
cent. of its population are in the industries at all. The 
rest are in agriculture, commerce and the professions. 
Not more than 20 per cent. of those in the industries 
need be skilled mechanics. At this rate Massachusetts 
should have about 5000 boys learning trades. There 
are, roughly speaking, about 2000 who are getting organ- 
ized instruction in the trades. Most of them are in the 
machinists’ trade. Of these, 1400 are in trade schools 
in full-time day classes, from which it will appear that 
the work in Massachusetts has become more than “a drop 
in the bucket.” The crying need in shops in this sec- 
tion of the country is not for better trained operators 
nor for operators so well educated that they will not be 
contented on the jobs for which their mental equipment 
fits them, but for the smaller number of leading workmen 
who are thoroughly skilled in all parts of a given trade 
and who car keep machinery and tools in shape for the 
operators and who can lay out their work. The techni- 
cal schools have done a great work, but they have very 
properly overshot this mark and it apparently rests with 
the corporation schools in large shops, and the public 
trade schools to fill this gap. 

The way some of the societies approach the matter of 
vocational education reminds me of what I should expect 
to see a man do who, for the first time, saw a squash pie 
and was told it was edible. He would likely see no other 
way to eat it but to put his nose down in the center of it 
and eat out all that did not stick to his ears. A little 
helpful suggestion and the loan of a knife would allow 
him to cut it in sections and eat each one by inserting it 
wedge fashion in his mouth. This problem which is be- 
fore us is a simple one if we are willing to take it in 
small sections and then begin to chew on the small end 
wntil we are able to take larger bites. 

ENTROPY. 

Worcester, Mass. 
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Arrangement for Compressed 
Air Distribution 


On page 296, under the above heading, a hose coup- 
ling is deseribed as “invented” by G. A. Bisset. This 
coupling is almost a duplicate of Hunan’s coupling—well 
known for many years on this side, the patent for which, 
I believe, expired about two years ago. It is used for 
fire-hose chiefly. The only difference I can see is that 
on the Hunan’s coupling the locking cam is continuous 
and automatically takes up wear without the steps or 
notches described by Mr. Bisset. 

A. H, Jackson. 

Barrow, England. 
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Warship Design, Construction 
and Operation 


Is there anything different in principle in the design, 
construction and operation of a warship to the design, 
construction and operation of any other large machine? 

A locomotive is designed by one man or a group of 
men in a drawing room, built by machinists in a ma- 
chine shop, and operated by an engineer and fireman on 
the railroad. An automobile is designed in one place, 
built in another by different men, and operated by some- 
one else, man, woman or child, who never saw either the 
designer or builder, and knows nothing about the work of 
either one. A huge steam turbine or a big waterwheel 
or a monstrous gas engine is designed, built and run by 
different individuals, who probably never saw each other. 
And, further, we do not expect the captain of a trans- 
atlantic liner to know anything about ship building or 
engine operation—he is the commanding and navigating 
officer. 

Broadening this a little, the great machinery-building 
industry of the world, the most important and perhaps 
the most highly developed of all manufacturing indus- 
tries, separates design, construction and operation. The 
importance of each is such that it is clearly recognized 
that a man must be a specialist to reach high rank in his 
work. 

Why should not this universal principle apply to the 
design, construction and operation of a battleship? Is 
it not inherently sound to believe that a warship should 
be designed in a warship designing room, built in a 
navy yard and then operated at sea, by three distinct 
groups of men, who need not be even known to each other, 
much less be tied together in an unworkable fashion ? 
The answer to this seems self-evident. If we but parallel 
existing methods of machinery construction, we should 
establish a division of design to study and develop the 
plans, prepare specifications and make estimates for our 
warships. Another division should take up matters of 
construction and repair, that is, the building and shore 
maintenance of the sea fighting machines, while still 
another group, or division or organization, should quite 
properly take over the matter of operation. 

To the man who is familiar with machinery building 
this seems straightforward, simple and, in fact, the only 
thing to do. There is nothing in this idea that is antag- 
onistic to the oft-repeated statement that the entire pur- 
pose of the Navy is to provide an efficient fighting ma- 
chine in time of war. This statement can be paraphrased 
for any other sort of machine we build. We can say that 
the entire purpose of locomotive design, building and 
operation is to provide efficient power for the handling 
of trains; or that the design, building and running of a 
huge newspaper press has the sole object of turning out 
the editions of a great metropolitan daily, and so on. 

Of course, the activities of each one of these divisions 
must be properly codrdinated, but that does not imply 


that any one of the three arms must be laid heavily upon 
the other two. That is not codrdination ; that is domina- 
tion. The efficient manager of a great business, whose 
position is paralleled by the Secretery of the Navy, though 
in greater degree, codrdinates all departments of the work 
under him. Why cannot the Secretary successfully co- 
ordinate in separate divisions the design, the construction 
and the operation of fighting ships—machines. 


x 


The Machine Builder’s 
Opportunity 


All of us have something to sell. Some of us have only 
service to give in exchange for the purchase price; others 
sell a physical entity that passes into the possession of 
the purchaser. To the latter class belongs the manufac- 
turer. But too often he fails to realize the importance 
and value of service. 

Many manufacturers imagine that the quality of the 
article they have to sell is the only thing that determines 
its value to the purchaser. So long as John Smith is the 
only manufacturer of a good turret lathe, it may be neces- 
sary for everyone in need of that machine to come to him, 
no matter how little attention he pays to service. But 
competition is beginning to enter every fieid of industrial 
activity. The day of monopoly in quality is rapidly 
passing away. The manufacturer with long vision is be- 
ginning to appreciate the value, to himself, of the ser- 
vice which he can render his customers. 

A plate-working shop wishes to add a punching ma- 
chine to its equipment. At the same time the punch 
holders of all the machines are to be standardized, so 


‘that the punching equipment may be interchangeable. 


To accomplish this object, the manufactuner of the 
punching machine works out for his customer the changes 
that must be made in the new machine, as well as in the 
machines already installed. Perhaps he gets nothing in 
return except the profit which he would have made any- 
way on the new machine. But that is service. It is bread 
upon the waters. 

A large industrial plant is being established overseas 
for which most of the machines are being purchased in 
this country. The purchaser specified that the manufac- 
turers were to furnish foundation and erection plans of 
the machines, as well as cuts or photographs to show the 
assembled tools—the foundation plans so that the layout 
of the machines might be proceeded with before delivery. 
This would permit their prompt installation on arrival, 
thus avoiding the congestion in the shops which would 
otherwise result from the accumulation of a large num- 
ber of machines, each of which would first have to be un- 
boxed and measurements taken of the base before the 
foundation work could proceed. As many of the machines 
had to be set on concrete foundations, a further delay 
of at least three weeks would have been involved in such 
cases to allow the foundation to set. All this time the 
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machine would have had to be left partly unboxed with 
possible loss of parts, besides being an encumbrance in 
the shop. The erection plans, cuts and photographs were 
specified so that the mechanic installing the machine 
would have a guide for assembling the parts. This was 
considered especially important because machines for for- 
eign shipment must be knocked down for packing to a 
much greater extent than for domestic shipment. 

The cost to the manufacturer of providing these data 
should have been practically nothing, as all the plans in- 
volved were necessarily in his files anyway. Catalog cuts 
of standard machines and photographs of new models 
are usually to be had for the asking from the sales de- 
partment. The furnishing of these data was merely a 
matter of service and in no way had a bearing on the 
quality of the machines delivered—service that was worth 
much in dollars and cents to the purchaser and cost the 
manufacturer practically nothing. In the case mentioned, 
not one manufacturer in 20 rendered the service until he 
was reminded of it. In most cases, by the time the data 
were received, the machine had also been delivered, and 
it was then too late for the service to be of the maximum 
value to the purchaser, because to avoid congestion in the 
shops and to keep the work of installation moving, it was 
necessary to take foundation data from the base castings 
and to assemble many of the machines by the fit and try 
method. 

It is needless to say that the stock of those who ren- 
dered the service as originally contemplated went up 
considerably in the estimation of the purchaser. In this 
direction a real opportunity is open to the machine 
builders, 


g° 


Paint and Polish 


Out-of-doors paint has two uses, one to preserve the 
exterior of our wooden houses, fences and other perish- 
able belongings, the other to give a coloring pleasing to 
the eye. Inside the walls and ceilings of our shops are 
painted to add to the reflected light from those surfaces. 
On machinery its largest use appears to be to correct the 
flaws left by the foundryman. Painting is done with a 
shovel, so to speak, much after the fashion of the faces 
of our young, old women. A stove maker resorts to no 
such arts. When a man buys a stove he buys stove and 
not filler. A foundry catering to the machine-tool trade 
assumes at once that the only requirement is that finished 
surfaces shall clean up. This is the machinist’s point 
of view. Most of the machine-tool builders are ma- 
chinists by trade and by preference, so they look at the 
quality of the castings they buy from the machinist’s 
viewpoint. Castings that are sound but covered with 
humps and hollows can be sold because they are bought, 
but there are plenty of foundrymen capable of turning 
out castings that are both sound and of good surface. 

They cannot do it cheaply without good patterns. The 
patterns of too many machine-tool shops are only better 
than fire wood by the amount of shellac on them. To get 
a good casting it is necessary to have one of two extremes, 
either a rough board from which a molder will produce a 
casting showing every saw mark because it is not worth 
slicking up, or else one with a hard, smooth surface and 
no back draft that leaves no excuse for slicking at all. 
Any other kind of pattern will leave a mold that he feels 
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he must patch and work over till it has lost all semblance 
of what was wanted. 

Good pattern making is not expensive and most tool 
shops have good pattern makers. The trouble comes from 
their habit of designing new machinery in the shop by 
making up patterns on the cut-and-try plan and then 
building one or two machines to see if they will do. If 
they do, then the patterns are ordered into the foundry 
and manufacture is begun without letting the pattern 
maker have half a chance to turn out real patterns. 

In other lines of work and in our best machine-tool 
shops, machines are designed in the drafting room. If a 
detail is to be altered it is sent back there to be altered. 
Every man concerned with the manufacture of the ma- 
chine is consulted before a pattern is made and still the 
drafting room is held responsible for its work. It watches 
the progress of the machine through the shop and it has 
confidence enough in its own work to justify the making 
of permanent usable patterns at the outset, knowing that 
such minor alterations as may be decided upon will not 
seriously affect the cost of manufacture later on. 


* 


Do Your Drawings Fulfill Their 
Purpose? 


The purpose of a drawing is to convey information. 
Are you sure this aim is reached in the drawings that go 
from your drawing room to the shop? 

Your chief draftsman has probably worked out some 
svstem for producing drawings, and uses conventions, 
signs and symbols to mean certain things. In the shop 
you have a changing force of machinists. Do you know 
that these men easily understand the particular marks 
and signs and symbols that appear on your drawings? 

Have you ever noticed that a draftsman dislikes to 
put on notes in the English language? He much prefers 
to use a line or a mark or a symbol or something else, 
rather than a few straightforward words that mean the 
same thing to every person. Why a draftsman dislikes 
to put on notes is hard to understand. Perhaps he thinks 
that they are not drawings, and therefore entirely beneath 
his dignity to think out and letter in. 

C. H. Norton, in commenting on this situation, re- 
cently said: 

A draftsman who had the ability to write down in plain 
English a full explanation of a blueprint capable of being 
understood by any workman, would be a novelty. I would 
like to see him. The average draftsman wants to indicate 
everything by some symbol which he has been taught in 
school is the proper thing to use, but which is often Greek to 
the workmen. I am inclined to think that we do not under- 
stand how to make drawings so that the workman will defi- 
nitely and easily understand what we mean. 

The condition outlined is real and unfortunate. Would 
not one remedy be the developing of a few simple stand- 
ard symbols and signs which could be used generally and 
commonly throughout machine shops, and be readily 
learned by draftsmen and workmen once for all? This 
suggestion is an old-one, but as action has not been forth- 
coming, it is in order to présent it again. Let us hope 
that some day we will have standardization here as well 
as elsewhere. It is something which can be readily 
adopted, for it will not disturb any existing practice in a 
way to cost money, for no special tools or machines or 
history are involved in the change. 
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Shop Equipment News 





Portable Electric Grinders 


The illustration represents a line of electric grinders, 
recently developed by Forbes & Myers, Worcester, Mass., 
designed to be used on lighting circuits. 

The motor develops a full sixth horsepower and the 
current is small enough to avoid any danger of burning 
out the fuses when attached to any lamp socket. The 
construction of the rotating element is similar to that 
used in the standard line of polyphase motors made by 
these manufacturers and previously described. 

Two forms of frame are used with water basin and ad- 
justable tool rest, the wheels are guarded. The other 

















PORTABLE GRINDER 


is similar but without the guard over the top of the 
wheel. Both are equipped with two wheels 6x¥% in., and 
10 ft. of reinforced lamp cord and plug. 

The other models are for heavier work. The 14-hp. 
motor is larger than should ordinarily be used on lamp 
sockets, but it can be furnished with cord and plug for 
such use if desired. A centrifugal device is used to open 
the circuit of the starting winding when the motor comes 
up to speed. The use of this device is calculated to get 
more power without making the diameter of the motor 
much greater than the diameter of the wheels. 


oo 


mm 


Automatic Temperature Regu- 
lator and Recorder 


In the illustrations is shown a temperature regulator 
and recorder for electric furnaces for which the chief 


claim is a positive action. In this system, whether re- 


cording or indicating, the needle of the pyrometer is agi- 
tated by a depressing mechanism, and must free itself 
from the contact and act independently thereof. 

The galvanometer needle is insulated, about one-third 
the distance from the pivot, so that none of the control 
current enters the galvanometer proper; hence there can 
be no burning out of the coil, or damage to the tempera- 
ture-measuring mechanism. The contact is not made un- 
til the circuit is completed by the needle resting beneath 
the primary or secondary depressor and their respective 
contacts, when an auxiliary contact carried on the pendu- 
lum clock, in the recorder case below, makes the contact 
operative and allows a small portion of the electric cir- 


cuit to flow over the front portion of the needle, the re- 
mainder of the current, in controlling alternating-current 
furnaces, being handled by a relay. Hence there is no 
sparking, as would be the case if the needle completed the 
circuit direct. 

The recording mechanism, shown in Fig. 2, is designed 
on the capillary film principle. A horizontal plane of 
brass, mounted above the drum carrying the chart, con- 
tains a circular ink well C and a V-shaped groove D, the 
position of the latter corresponding to the are through 
which the needle EF travels. The groove is open at the 
bottom, permitting the needle £ to be depressed through 
the groove upon the chart below. As the inkwell C is filled, 
the ink spreads by capillarity to the other end of the 
groove, a film of ink separating the needle and the chart. 
The depressor arm (@ is attached to a lever on the face 
of the clock, the clock also being used to drive the drum 





Fig. 1. Furnace TEMPERATURE REGULATOR 
AND RECORDER 


carrying the chart. Underneath the depressor lever is a 
contact wheel having regularly spaced teeth, with a grad- 
ual rise and abrupt drop. As the lever travels on the rise 
of the tooth, the arm @ is raised, tilting the lever so 
that the bar B is brought down upon the needle F, which 
passes through the ink in the groove and records a dot 
upon the chart. As the depressor bar reaches the summit 
of the tooth, it drops abruptly into the bottom of the 
next tooth, drawing G downward and causing B to rise, 
permitting the needle F to swing freely above the chart 
D and to assume a different position corresponding 
to any change in temperature measured by the thermo- 
couple. The ink will not follow the needle down to the 
chart, neither can it be jolted through the groove by 
excessive vibraticn. As the time required to make a dot 
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upon the chart need not be more than a second, a long 
period of time can be allowed the needle to assume a 
temperature position before a second record is made, or a 
large number of records per minute can be made. 

Where it is not desired to record the temperatures, the 





MECHANISM 


Fie. 2. THe Recording 
control apparatus may still be used, either as an indicat- 
ing pyrometer, or as an auxiliary to an indicating or 
recording pyrometer. 

Besides its application to electric heat-treating fur- 
naces the apparatus can be used for electrical control of 
oil-burning and gas-fired furnaces for the heat treatment 
of steel. It recent development of the 
Thwing Instrument Co., Philadelphia, Penn. 


x 
-* 


represents a 


Oxyacetylene Welding and 
Cutting Outfit 


The Tolman Manufacturing Co., Boston, Mass., are 
putting on the market oxyacetylene welding and cutting 
outfits. 

The illustration, Fig. 1, 
welding outfits in operation. 
gen and acetylene are carried in tank form, which is the 
for small where 


shows one of the complete 
It will be seen that the oxy- 
more common method installations or 
the equipment is not in constant use. 

In Fig. 2 is shown a view of the welding torch. The 
important feature of this torch is the button near the 
center of it. When the torch is brought inadvertently 
near the part being welded, the flame flyshes back. The 


usual method is then to shut off both gases, relight the 


e 
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Kia. 1. OXYACETYLENE WELDING OUTFIT 
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flame, which must be readjusted in order to obtain the 
correct mixture of gases. 

With this torch when it flashes back, the operator 
presses the button noted, which cuts off the oxygen. This 
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Fic. 2. Wetpine Torcu 
stops the flashback, and when the button is released, the 
correct mixture is again obtained automatically and the 


torch is ready for service. 


Wire-Drawing Machine 


The machine shown was designed to be used in con- 
nection with 22-, 24-, 28- and 30-in. drums for the pur- 
pose of drawing steel wire, as well as copper and other 
metals. 

The machine is belt-driven with a friction clutch. 
The driving shaft is back geared to the large spur gear, 

















MACHINE 


Wire-DRAWING 


located directly under the table, and when the machine is 
started the wire-starting attachment shown begins pull- 
ing wire through the die and when it revolves as far as 
the back of the machine, the hand lever on the starting 
tongs is hit by the knock-out, which automatically opens 
the tongs and throws the main drawing drum into opera- 
tion. The wire that is thus started, which amounts to 
one-half of the periphery of the drum, is 
clamped in the jaws on the top of the main drum, and 
the machine draws this continuously through the dies 
which are supported in the knee shown in the table of the 
machine. The wire vokes shown going from the inside 
of the main drum are for the purpose of preventing the 
wire from going anv higher, and also serve as guides for 
the baling of the wire. 

This machine weighs 4000 Ib., and is a recent addition 
to the line made by the Standard Machinery Co., Provi- 
dence, R. I. 


draw-out 
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Combination Hand Drill and 
Drilling Stand 


The portable electric drill and sensitive drilling stand 
shown form a recent product of the Cincinnati Electrical 
Tool Co., Cincinnati, Ohio. 

The hand drill can be used independently or as a sen- 
sitive bench drill. The hand 
drill is inserted or detached 
readily by means of thumb- 
nuts. 

The bracket has a 3-in. 
feed on the column with 
quick return and is operated 
by the hand lever. It has a 
vertical adjustment through 
the clamping screws on the 
column. A stop on the col- 
umn regulates the depth of 
holes to be drilled. 

The drilling stand is made 
to receive hand drills of 14-, 
%-, and \%-in. capacities. 
The table is 8 in. in diame- 
ter and is adjustable for 
height. The distance from 
the column to the center of 
the table is 5 in. The column is 30 in, ngh and 1% in. 
diameter. The base is 9x11 in. 
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HANp DriLt AND 
STAND 


Duplex Horizontal Miller 


The illustration shows the latest design of the double- 
head horizontal miller made by the Newton Machine Tool 
Works, Philadelphia, Penn. 

The table is 20 in. in width, has positive gear feed 
reversing fast power The spindles are 


and traverse. 











DupLex HorizontaL MILLER 


each 31% in. in diameter and revolve in bronze-bushed 
capped bearings; they are driven by solid bronze worm- 
wheels and hardened-stee] worm, fitted with roller thrust 
bearings. The spindle saddles are counterweighted: and 
have hand vertical elevation; the uprights on which the 
spindle saddles are mounted have hand adjustment. The 
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minimum distance between the ends of spindles is 3 in. 
and the maximum distance 28 in.; the minimum distance 
from the center of the spindle to the top of the work 
table on the standard machines is 1 in., and the maximum 
distance 12 in., although in some cases this maximum 
distance has been increased to 24 in., to cover special 
requirements. 

A special feature in this type of machine is that while 
gear feeds are available, only one rate of feed is possible 
without changing the gears. This is done to insure opera- 
tion of the machine at the rates of output, which have 
been decided by experiments to be the most practical and 
economical, 

The machine with a 6-ft. table weighs 12,000 Ib, 


~ 


Safety Devices And Safety 
Education 


By E. B. Nornis* 


To many of those who have not made a study of the 
subject, the question of industrial safety is synonymous 
with safety devices. Some of our industrial education 
laws even prescribe that our boys be taught the “use of 
safety devices,” as if that were the whole problem of 
accident prevention. A’careful study of the statistics of 
industrial accidents shows that a much smaller percentage 
can be prevented by safety devices than is commonly sup- 
posed. 

The Wisconsin Industrial Commission has made a care- 
ful study of the causes and the possible means of preven- 
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DiAGRAM SHOWING ProporTIONS OF SHOP ACCIDENTS 


tion of the accidents reported to it. These reports, cov- 
ering about 7500 accidents a year, enable one to formulate 
rather definite conclusions as to the possibilities of pre- 
venting accidents to our workingmen. 


*Associate mechanical 


of Wisconsin, 


professor engineering, University 
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The accompanying diagram shows the causes of the 
accidents occurring in a period of 18 months. It will be 
seen that the machine accidents form the largest single 
group, but are only about 28 per cent. of the total. This 
is the class of accidents that we ordinarily think of as 
being preventable by safety devices. Not all of these 
accidents could have been foreseen, or prevented by any 
mechanical contrivance. At the same time, there are 
doubtless some of the other accidents that could have 
been prevented by safeguards. It is safe to say, however, 
that less than one-third of our industrial accidents could 
be prevented by safety devices. The installation of safety 
devices is, no doubt, the most fruitful means of prevention 
und will produce the most immediate results, but when 
that is done we have gone but a small part of the way. 
T'o go beyond this point is a matter of education. The 
men must be taught habits of caution; they must be 
tuught to think of the possible effects of their actions, and 
to avoid carelessness and recklessness. This is the mean- 
ing of the Sarery First motto. After the firms have 
done their one-third the men must do the other two- 
thirds. 

Some PLAN’ Records 


The records of some prominent plants, as given by the 
Wisconsin Commission, show most interesting and re- 
markable results. Fred McKee, chief safety inspector of 
the Fairbanks-Morse Co., of Beloit, Wis., states that the 
record of his company for the year 1912, as compared 
with 1906, shows a reduction in days lost on account of 
injury of 72 per cent. There are about 2000 men em- 
ployed in this plant. Mr. McKee states that he estimates 
that 40 per cent. of this reduction has been accomplished 
by the use of mechanical guards, 50 per cent. by educa- 
tion, organization and inspection, and 10 per cent. by 
improved shop conditions. The Illinois Steel Co., in its 
five plants, has made a reduction of 66°74 per cent. in 
uccidents during the last 10 years. R. J. Young, man- 
ager of the department of safety, is the authority for 
the statement that one-third of this reduction was ac- 
complished by guards and two-thirds by education, inspec- 
tion and organization. 

As an example of the remarkable reduction that can: be 
made in what might be considered a minor field, the Wis- 
consin Commission states that the Mitchell-Lewis Motor 
Car Co., at Racine, Wis., has succeeded, during a period 
of three months, in reducing cases of infection from an 
average of 31 per month to only one per month. This 
was made possible by an efficient first-aid organization, 
which required that all slight injuries be reported to the 
doctor for treatment. The commission shows that cases 
involving infection comprise about 5 per cent. of the total 
accidents reported to them. The time lost by the men 
amounts to an average of 17 days per case. If we can 
apply the figures of the commission to this reduction, the 
company has saved the time of 510 men for one day per 
month, or the full time of 20 men. The saving to the 
company in compensation and medical aid would doubt- 
lcss amount to at least $3 per day per man, thus showing 
“ saving of over $1500 per month from this one item. 


ACCIDENTS FROM FALLING OBJECTS 


Next to machine injuries, the diagram shows that the 
greatest number of accidents is caused by the men being 
hit by falling or flying objects. Here again the principle 
of safety first can be made to show remarkable results. 
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Out of 2659 such accidents, over 2000 were caused by ob- 
jects falling from piles, trucks, cranes, racks, conveyors, 
scaffolds and the like. Prevention here is almost entirely 
« matter of education in ways of caution—more care in 
piling material and more care in dealing with piles of 
material, or with moving cranes, trucks, and so on. Of 
this group of accidents 346 were caused by flying objects 
and 256 of these, or 72 per cent., were injuries to the 
eyes. There is one simple solution to this and that lies 
in the one word, “goggles.” The Simmons Manufac- 
turing Co., of Kenosha, Wis., has placed on exhibition in 
their foundry a box showing 12 pairs of broken goggles 
collected in a period of only 10 days. These goggles prob- 
ably stopped several hundred chips and pieces of emery 
before they were broken. 

With such examples as these, no altruistic motives are 
necessary for this work. It becomes a plain matter of 
dollars and cents. 

® 


Bench Chip Guards 
Workmen doing chipping or fitting upon benches facing 
each other, are often injured by flying particles chipped 
by the men opposite. In the shop of the Minneapolis 


Steel & Machinery Co., Minneapolis, Minn., this has been 











Bencu CuHuip’Guarps 


guarded against by placing fine-mesh screen on frames 
running down the middle of the benches, as shown at A 
in the halftone. The placing of these screens was im- 
mediately followed by a remarkable decrease in eye ac- 
cidents due to flying chips. While these screens add 
greatly to safety in several ways, they offer little ob- 
struction to light. 


# 

According to a bulletin of the Bureau of Mines dealing 
with electric furnaces for making iron and steel, in 1904 
there were four electric furnaces being used in Europe for 
the manufacture of steel, whereas today there are 114 elec- 
tric furnaces producing steel in Europe and the United States 
and 30 others are in course of construction. As in other 
electrothermic processes, development has not been so rapid 
in the United States as in Europe. Only 14 furnaces are in 
this country. The average capacity per charge of the fur- 
naces already built is 3.7 tons, whereas that of the furnaces 
under construction is 4.5 tons, an increase of 21.6 per cent. 
The total charge capacity of the furnaces now installed is 
about 250 tons per charge, and the total charge capacity of 
the furnaces under construction will be 170 tons per charge. 
The are furnaces vary in capacity from 1 to 15 tons and re- 
quire from 200 to 1500 kw. for operation. A Héroult furnace 
of 25 tons capacity, requiring 3000 kw., is nearly completed 
at Bruckhausen, Germany. The induction furnaces vary in 
capacity from 1 to 10 tons and require from 165 to 600 kw. 
for operation. 
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Report on Grinding Wheel and 
Machine Safeguards 


CoMMITTEE REPORT 


SYNOPSIS—This export was presented at the recent 
convention of the National Machine Tool Builders’ Asso- 
ciation. It takes up nine general points covering the 
safety of the wheels, machines and operators. 


cs 


SPEED OF GRINDING WHEELS 


1. All wheel manufacturers, to the best of our belief, 
subject grinding wheels to a speed test. A speed test con- 
sists of revolving the wheels at higher speeds than they 
are recommended to operate at. Your committee sees no 
reason for changing the present recommended operating 
speeds and suggests that approval be placed on the prac- 
tice of wheel manufacturers of subjecting wheels to a 
speed test. The recommended operating speeds should 
not be exceeded by the user, with the possible exception that 
cylinder wheels, when used in a chuck which incloses at 
least three-quarters of the wheel, can be operated at 
speeds recommended for straight wheels. 

2. Control of grinding-machine speeds so far as re- 
lated to speed of grinding spindle. Where cone pulleys 
are in use, belt-locking devices or some other device to 
prevent the belt from slipping to a smaller pulley should 
be used. If a wheel spindle is driven by a variable-speed 
motor, speed control of the motor should be inclosed in 
a locked case, or some other device should be used which 
prevents the motor from being run at too high speeds. 


MOUNTING OF WHEELS 


1. Size of Flanges—On floors and bench machines, 
straight flanges should be at least one-half the diameter 
of the wheels. Safety flanges, sometimes referred to as 
tapered, beveled or protection flanges, should be of such 
size that not more than 4 in. of the wheel projects be- 
yond the area of the flanges. 

Designers of cylindrical, universal, internal and wet 
tool-grinding machines have found it advisable to make 
use of flanges smaller than half the diameter of the 
wheel. On the types of machines mentioned, a well de- 
signed, substantial protection hood should always be used 
unless the nature of the operation absolutely prevents its 
use. 

2. Washers—Washers of some compressible material, 
which are slightly larger than the flanges, should be used 
between the wheel and the flanges. Such washers tend to 
distribute the pressure uniformly when the flanges are 
tightened against the wheel. Compressible washers of 
blotting paper, or rubber gaskets, are satisfactory. 

3. Relation of Size of Wheel to Size of Machine— 
Caution must be taken not to use wheels larger or thicker 
than recommended or provided for by the grinding-ma- 
chine manufacturer. If it is desired to use larger or 
thicker wheels, the matter should be taken up with the 
machine manufacturer. 

4. Relation of Size of Hole in the Wheel to Size of 
Arbor or Spindle—The hole in the wheel and the spindle 


on which the wheel is used should be of such diameters 
that the wheel slides on the spindle easily, yet not loosely 
enough to cause in any way the wheel to run out of true. 
If the hole of the wheel is small, it can easily be scraped 
out, if leaded, or worked out with an old file if not 
leaded. Such work, however, should only be done by 
careful workmen, since breakages are known to have 
resulted from improper reaming of holes. 

Insofar as possible, your committee recommends that, 
for future designs of floor and bench machines, you adopt 
uniform sizes for grinding-wheel spindles in accordance 
with the table here given. 

5. Relief of Flanges—aAl| flanges, either straight or 
safety shape, which are used on floor and bench machines, 
should be relieved. Flanges used on all other types of 
machines should be relieved wherever possible. The ex- 
tent of the relief should be such that a flat-ring bearing 
surface, which is approximately one-sixteenth of the di- 
ameter of the flanges in width, is left near the periphery 
of the flange. 

6. Cup and Cylinder Wheels—The types of wheel 
chucks which inclose at least three-fourths of the wheel 
have proved satisfactory, so that if a cylinder wheel is 
used in such a chuck, the mounting can be considered 
satisfactory. When cup wheels are mounted between 
flanges, both flanges should be of the same diameter and 
should be of such size that the inside flange has not less 
than 14 in. nor more than %¢ in. clearance between its 
periphery and the inside surface of the rim of the wheel. 





Ail cup wheels mounted between flanges should be cov- 
ered as much as operating conditions will allow, with a 
protection hood. Cup and cylinder wheels, which are 
mounted in a manner similar to those used on the Pratt 
& Whitney vertical surface machine, should always be 
protected by a strong hood. 

7. Clamp centers—Care should be exercised in 
mounting wheels with clamp centers. If the hole in the 
wheel and the part of the center which goes into the hole, 
is a tight fit, there is great danger of the wheel being 
broken when the bolts are tightened. If a wheel does 
not mount easily on clamp centers, the manufacturer of 
the wheel should be notified and the wheel put to one side 
until receiving his instructions. 


InNgJuRY SHOULD 
IN Use 


Devices TO Prorect OPERATORS FROM 
A GrinpING WuHeeL Break WHILE 
Wherever the operation will permit, a well designed 
substantial protection hood should be used. In such situ- 
ations, a tapered wheel and flanges of a corresponding 
taper are not necessary. Where hoods cannot be used. 
tapered wheels in connection with flanges of a correspond- 
ing taper afford the next best means of providing safety. 
Care should be taken not to use flanges tapered less than 
the wheel is tapered. Tapered flanges should be of such 
diameters that as little as practical of the wheel be al- 
lowed to project. In no case should the portion of the 
wheel extending bevond safety flanges be more than 4 in. 
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The present type of hoods used on cylindrical ma- 
chines, plain surface grinders, universal tool and drill 
grinders, are proving satisfactory, but if larger and 
thicker wheels should be used, some of the types of hoods 
now in use may prove to be unsatisfactory. If failure of 
a hood should occur under any conditions whatsoever, 
this committee would be grateful for complete details re- 
garding the case in question. 

The statement is sometimes made that it has been found 
impracticable to use hoods or guards for a number of 
common grinding operations. It is the 
opinion of your committee that if a little time and care 
were spent on the design of a hood, one could be installed 
which would provide the necessary amount of safety and 


consensus of 


yet not interfere with the operation in question. 
GENERAL SUGGESTIONS FOR CARE AND Ust or WHEELS 
It is good practice to have one man assigned to the care 
of grinding wheels and machines. He should examine 
every wheel before it is mounted, supervise the mounting 
cf the wheel and be held responsible that proper speeds 
are being used. Care should be exercised in the storing 
of grinding wheels, making sure that the wheels are not 
damaged in any way. Wheels for wet grinding 
should not be left partly submerged in water over night, 
or else when started in the morning the wheel will be 
If the grinding wheel 
If vibration 


used 


found to be badly out of balance. 
vibrates badly, it should be carefully trued. 
is found to be present after a wheel is trued, the wheel 
should be tested for balance, and if found to be badly 
out of balance, the fact should be reported to the wheel 
manufacturer. On floor and bench machines, the work 
rest should be adjusted close to the grinding wheel to pre- 
vent small pieces from wedging and thus causing accident, 


GRINDING MACHINES 


1. Belts—All belts within reach of the workmen 
should, as far as possible, be guarded on the intake side. 

2. Revolving Setscrews and Dogs—The design of ma- 
chines should be such as to avoid, as far as possible, the 
Where it is not possible to 


and properly 


use of setscrews and dogs. 
them, countersunk  setscrews 
cuarded dogs should he used, 

3. Gearing—All gearing should be fully guarded. 

t. Chances for Being Pinched.—This should be taken 
care of in the design of the machine. 

5. Means for Avoiding Cuts from Grinding Machines 

It is often possible to make use of swinging pans or 
cuards, which will come between the operator’s hand and 
the grinding wheel, thus greatly reducing the chances of 


eliminate 


being cut by the wheel. 
Dust Exmaust 
Existing state laws are stringent enough to take care 
f any quantity of dust generated by dry grinding or 
polishing. Positive means for disposing of the dust after 
it is collected should be provided. 


LAWS—FereperAL, STATE AND ForeIGNn 
[It is recommended that this association use its influence 
toward a uniformity in laws and that support be given 


to the sremner Bill, which is now before Congress, 
ELATION TO ACCIDENT-INSURANCE COMPANIES AND THE 

Resutts OF WorKMEN’s COMPENSATION LAWS 
This association should work toward a reduction in the 
rates of accident insurance by providing adequate guards 
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for machine tools. It is recommended that the compen- 

sation laws be so interpreted and administered as to main- 

tain a good understanding between employer and work- 

men. 

RELATION TO OTHER Societies IN REGARD TO SAFETY 
MATTERS 

It is the recommendation of your committee that 
hearty support be given to the other national societies in 
their safety work. 

We understand that a central safety committee has 
been formed by some of the other national societies, 
among whom are the National Association of Manufac- 
turers, the National Metal Trades Association and the 
National Founders Association. The plan is to eliminate 
duplication of effort as much as possible, besides obtain- 
ing the views of all parties directly interested. For in- 
stance, to the National Founders Association would be 
assigned the task of specifying safeguards for foundry 
machines, and this phase of the safety question would 
therefore not be touched upon by the other associations. 
We feel that the Machine Tool Builders’ Association 
should be the one to handle the subject of safeguards for 
machine tools, and therefore suggest that the secretary 
be asked to correspond with the central safety committee 
regarding this matter. 
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Diameter of Grinder Spindles in Inches for Wheels of Various Diameters and 
Thicknesses 
* 
Car-Wheel Transfer Trucks 
A convenient type of truck is shown in the halftone. 
It is used for transferring car wheels in ihe storage yard 
from one track to another, at the Columbus, Ohio, shops 














Car-WHEEL TRANSFER ‘TRUCKS 


of the Pennsylvania R.R. This truck runs on a cross track, 
and is so made that car wheels may run directly onto it 
from the storage-track rails, as shown. The truck is then 
easily pushed along to whichever track is selected. 
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NEW PUBLICATIONS 








HEAT ENGINES. By William Ripper. Edition of 1913. 
Three hundred and fifty-two 5x7-in. pages; 214 illustra- 
tions; indexed; cloth bound. Price, $1.10. Longmans, 


Green & Co., New York City. 

This last edition of a well known little book contains 
considerable additional matter over its predecessors. This 
includes examples illustrating the solution of practical heat- 
engine problems as well as material on steam turbines, con- 
densers, governors, indicator diagrams, superheaters, boilers, 
boiler-feed heaters, feed-water purifiers, and steam separ- 


ators. Also, a number of new diagrams have been included. 

EXPERIMENTAL MENSURATION. By H. Stanley Red- 
grove. Three hundred and twenty-eight 4%x7%-in. 
pages; 212 illustrations; cloth boun price, $1.25. D. 
Van Nostrand Co., New York City. 


This is an elementary textbook of inductive geometry. It 
is written from the idea that geometry as usually taught has 
no direct connéction with life or measurement, and can serve 
no purpose beyond mental training. Thus this book has been 
written to tie together the principles of geometry and the 
methods of measurements as used in our everyday life. 
There are 14 chapters with these headings: Geometrical 
Fundamentals—Measurement of Length; Measurement and 
Properties of Angles: Rectangles and Parallels—Measure- 
ment of Areas; The Construction and Properties of Triangles; 


The Areas of Parallelograms and Triangles; Construction 
and Mensuration of Polygons; Mensuration of Circle and 


Ellipse: Some Geometrical Properties of the Circle; Mensuration 
of Prisms and Cylinders—Measurement of Volume; The 
Theorem of Pythagoras and Its Applications; Proportions— 
Drawing to Scale; Mensuration of Pyramids and Other Solids; 
Mensuration of Irregular Figures; A Trigonometrical Solu- 
tion of Triangles. 





PERSONALS 











John H. Van Deventer has resigned from the superintend- 
ency of the Buffalo Forge Co., Buffalo, N. Y., and will for the 
time being engage in special consulting work. 

Albert W. Thompson, until 
Saco-Lowell Shops, Lowell, Mass., 


recently superintendent of the 
has become managing en- 


gineer of the G. W. Parks Co., Fitchburg, Mass. 

Roy H. Smith, formerly superintendent of the National 
Screw and Tack Co., Cleveland, O., has become secretary and 
general manager of the Falls Rivet Co., Kent, O. 


until recently superintendent of the 
Singer Sewing Machine Co.’s factory in Bridgeport, Conn., 
has been transferred to the Russian plant in Moscow, where 
he will act in a similar capacity. 


George C. Thomas, 


George C. Pinger, who has been a member of the engineer- 
ing staff of the West Conduit Co., Youngstown, 0O., has be- 
come associated with the Lachman Manufacturing Co., New 
York, N. Y. 

B. O. Eckman, general manager, and A. Lindskog, sales 
manager, of the S. K. F. Ball Bearing Co., of Sweden, are in 
this country for a several weeks’ business stay while here 
their headquarters will be at the New York office, 50 Church 
Street. 





OBITUARY 











Paul Heroult, inventor of the electric furnace which bears 


his name, and a conspicuous figure in the electrometallurgy 
of steel and aluminum, died in France on May 9%. Dr. Her- 
oult was born in 1863 and from early youth exhibited a 


this direction he first at- 
a small electric machine 


talent for metallurgical study. In 
tracted attention in 1886, when with 
he developed his alumina reduction process. Patents were 
granted him on this process in both France and the United 
States and two years later it was put into practical operation. 
Subsequently he was led into the study of the electric 
process for producing calcium carbide, artificial corundum, 
ferrochrome and ferrosilicon, in all of which he achieved suc- 
cess. His later work in the application of the electric fur- 


nace to the iron and steel industry has become universally 
recognized. 





Current Prices of Shop Ma- 
terials and Supplies 








MISCELLANEOUS METALS FROM JOBBERS'’ WAREHOUSE, 
NEW YORK 

May 16, 1914 Apr. 18, 1914 May 17, 1913 
—Cents per pound— 





Copper, aeatetiyts (small lots). 14.25 | 14.75 15.75 
se Lonad eS 34.50 36.25 | 50.124 
Lead ‘ Sevenenes oasadme . 3.90 3.80 4.50 
Spelte Picea reneseene ee 5.20 5.35 | 5.60 
Copper sheets, base........ nah ew 19.75 | 19.75 24 00 
Copper wire (carload te... har 15.50 15.50 19.00 
Brass rods, Stivnk ead —_ 14.00 14.00 18.25 
as ad 16.00 16.00 22.00 
7 SS 14.50 14.50 18.50 
Solder } and a 24.50 | 25.40 29.00 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
—Cents per pound————_.. 
Steel angles base..... 1.80 1.90 2.25 
Steel T's base. 1.95 2.05 2.30 
Machinery stee ol (bessemer) . 1.85 1.83 2.05 
PIG IRON is quiet. The following quotations are more or 
less nominal owing to the absence of sufficient business to 


establish a market: 


No. 2 Southern Foundry, Birmingham $10.50 $10.75 $13.00 
No. 2 Northern Foundry, New York.. 14.75 14.75 17.25 
No. 2 Northern Foundry, Chicago.... 14.00 14.25 17.25 
Bessemer, Pittsburgh ......cccseess:s 14.90 14.90 17.90 
PED, DERMNEE fect cccctcenesevcs 13.90 13.90 16.75 
DRILL ROD sells to consumers at the following discounts: 
65%; second grade, 40% off and first grade, 


Third grade, 
5% off. 
At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 

—Price in Cents per Pound—— 

First Second Third 

Size, In Grade Grade Grade 
49/64 to 1l}-in......... 37.50 30.00 17.50 
33/64 to }-in. 41.25 33.00 19.25 
7/16 to }-in.... 45.00 36.00 21.00 
0.178 to 0.4218 56.25 45.00 26.25 
0.125 to 0.175.. ; 62.25 49.80 29.05 
0.101 to 0.120 67.50 54.00 31.90 


COLD-ROLLED STEEL in rounds, squares, hexagons and 


flats, sells at 45% off the price lists which gives the fol- 
lowing net prices: Rounds, *; @%-in., 5.5c.; “\ @jj-in., 4.67% c.; 
% @'%-in., 3.85c.; W022 -in.. 3.30c. Squares, +@ \}-in., 6.6c.; 
% @ij-in., 5.5¢ exagons, % @jj-in., 5.5c.; %@*-in., 4.4c. 


STANDARD PIPE is the same as last week. 


The follow- 
ing discounts are allowed from store, New York: 


Black Galvanizd 
4 to 2-in area aad 79% 70% 
it cies db danaaees 78% 69% 
7 to 12-in. <n 75% 64° 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
}-in.... 2.41 3.45 2}-in... 12.87 18.04 
3.57 5.10 3-in. 16.83 23.71 
if ee 4.83 6.90 ie 23.98 33.79 
-in. 5.87 8.25 ee 32.56 45.88 
2-in. 7 7.77 11.10 6-in. 42.24 50.52 


MACHINE 
the list price, 
orders better 


BOLTS may 
though in the 
terms may be 


60% off 
customers and big 
general rate of 60% 


be had by consumers at 
case of steady 
had. At the 





the following net prices hold at dollars per 100. 
— ——Diameter 
Length { } j 

1}-in $2.08 $3.08 $4.20 
2-in 2.24 3.30 4.48 
2}-in 2.38 3.52 4.76 
3-in 2.54 3.74 5 04 
34-in 2.69 3.96 5.32 

TOOL STEEL—The following are consumers’ prices, base 
Standard (merchant quality), 7c. per Ilb.; Extra (die quality), 
i2c. per lb.; Special (fine die quality), 16éc. per Ib ‘ 

SWEDISH IRON is sold to consumers at $3.50 per 100 Ib. 
Anvils are quoted as follows: Domestic, Hay and Budden, 10c. 
per lb.; Fisher & Morris Co., 10%c. per lb. Imported, Swed- 


ish and Paragon, 9.50c. per Ib. 


COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45% discount off list prices. At that rate the net 
prices per foot are % in., 4.95c.; 1 in., 8.03c.; 1% in., 12.65c.; 
1% in., 15.29¢.; 1% Iin., 16.50 1% in., 19.36c.; 1% in., 22.44c.; 
1% in., 5.79¢c.: 2 in., 29.28« 


ZINC SHEETS in cask lots sell in New York at 7.75c. per Ib. 


Smaller quantities will cost the consumer “ec. per Ib. more. 
OLD METALS bring the following prices: Heavy copper, 
12.50c.; light copper, 11.25c.; heavy machine composition, llic.; 


light brass, 6.75c.; brass chips, 9c.;: brass turnings, 7.50c 


COKE—The demand for coke continues light. Prices are 
easier, furnace coke selling at $1.75@1.83 per net ton at oven. 
For 72-hr. foundry coke, $2.40@ 2.50 per net ton at oven is 


quoted. 

COTTON WASTE in 
selling at the following 
pect of change before 


bales of from 50 to 600 Ib.. is now 
prices per pound, with little pros- 
June: Extra No. 1 machd. white, 8 25c. ; 


XXX No. 1 machd. white, 7.75c.: xe machd. white, 6.50c. x 
machd. white, 6.0c.; No. 1 colored, 4.50c.: No. 2 colored, 3.75c. 


No. 3 colored, 3.50c.: white — eT rags. 6.50c. 

FUEL OTL, best ‘quality, is quoted at Bayonne, N. J., 
Philadelphia, Penn., at 3.50c. in tank car lots; the 
Mexican oil is 3c. 


and 
heavy, 
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New and Enlarged Shops 





METAL WORKING 


NEW ENGLAND STATES 


Wilson St., Lowell, Mass., manufacturer 
of card cloth and gill pins, is reported to be building a 
three-story, concrete factory, 100x200 ft. 


Charles R. Bunks, Salem, Mass., has filed plans for a new 
garage at 11 Roslyn St. 

Cushing Bros., South Duxbury, Mass., are building an ad- 
dition to their garage at Hall’s Corner. 

The Eastern Iron Co., Bridgeport, Conn., has leased the 
building at 157 Stralford Ave. which it will equip as a shop 
for the manufacture of iron and steel ornamental and struct- 
ural work. B. Ginsberg is pres. 

At the No. 5 engine house of the Fire Department, Bridge- 
port, Conn., a machine shop is being equipped for the repair 
of the new automobile fire apparatus. 


The Blake-Whitney Wire Co., Hamden, Conn., 
a one-story, 60x65-ft., addition to its plant. 

The Clark Bros. Bolt Co., Milldale, Conn., 
tion to its shops. 


The Barnes & Kobert Mfg. Co., New Haven, Conn., man- 
ufacturer of telephone and telegraph hardware, will remove 


The Bagshaw Co., 


is building 


plans an addi- 


to Milldale, Conn., where extensive additions to equipment 
will be made. 
We are advised by the Atwood Machine Co., Stonington, 


Conn., that it will build a one-story addition to its foundry, 
40x60 ft. 

Charles B. Schoenmehl, 1036 South Main St., Waterbury, 
Conn., will build a three-story concrete garage, 65x142 ft. 


Howard W. Cowner, 452 Meadow St., Waterbury, Conn., 
will build a three-story, brick garage, 56x58 ft. 


MIDDLE ATLANTIC STATES 


We are advised by the Geneva Cutlery Co., Geneva, N. Y., 
that it will build a one-story brick addition to its plant, 40x65 
ft. L. E. Kisor is the arch. 


The Star Safety Razor Co., 8 Reade St., New York, N. Y. 
(Borough of Manhattan), will build a one-story factory, 
90x120 ft. The cost will be $20,000. S. S. Sugar, 600 West 
181st St.. New York, N. Y., is arch. 

The Schwartz-Gaskell Corporation, New York, N. Y. 
(Borough of Manhattan), has leased the garage building to 
be erected at 537 West 26th St., 98x149 ft. Menry R. Schwartz 
and G. W. Gaskell are the props. 


The Braum Wrought Iron Castings Co., Bayonne, N. J., 
will build a new 100x200 ft. factory in the near future. 


On May 9, fire damaged the plant of the Camden Electro 
Heating Co., George St., Camden, N. Loss $18,000. The 
company specializes in electro plating work. 


Frederick H. New Brunswick, N. J., will soon 


Ramhorst, 


commence the construction of a garage on Church Street. 
Three lots were recently acquired for the purpose. 

The Copley Cement Mfg. Co., Copley, Penn., whose ma- 
chine shop was destroyed by fire last December, is prepar- 
ing to rebuild. Noted Dec. 18. 

Kahn & Greenberg, 2532 North Broad St., Philadelphia, 


Penn., have let a contract for a three-story garage, 50x176 ft. 
The cost will be <«.bout $25,000. 


J. D. Heard, Center Ave., Pittsburgh, Penn., 
plans for a two-story, brick garage, to cost $6500. 

The Sharon Steel Hoop Co., Sharon, Penn., has purchased 
100 acres of land, on which it will build six 70-ton open 
hearths, a blooming mill and a 400-ton blast furnace. The 
cost is estimated at $2,000,000. 

David S. Keiser, of the Reading Shear Co., West Reading, 
Penn., has purchased a site, on which a new factory will be 
built. 

George Schroeder, Wilkes-Barre, Penn., is preparing plans 
for a two-story garage and machine shop, 35x70 ft. for Harry 
Wendel, 326 West Green St., Hazleton, Penn. The estimated 
cost is $9000. 


has filed 


SOUTHERN STATES 


The Union Automobile & Taxicab Co., Charleston, W. Va., 
recently organized, has awarded a contract for building a 
garage 60x100 ft. R. L. Frame is pres. 


The Valk & Murdock Co., Charleston, S. C., has awarded 


contracts for the erection of a plant. The work includes a 
frame machine shop, 50x140 ft., brick foundry, 42x54 ft., 
three-story brick pattern storage house, 30x60 ft., boiler 
shop, 82x200 ft., forge shop, office buildings, etc. The com- 


pany will also build a 1500-ton marine railway and wharves. 
Charles R. Valk is pres. 


The Universal Plow Co., Florence, S. C., will increase its 
capital from $40,000 to $100,000 for the purpose of enlarging 
the capacity of its plant. J. A. Huggins is gen. mgr. 


On May 11, fire destroyed plant of the Ocala Iron Works, 
Ocala, Fla. Loss, $60,000. 


The Birmingham Realy Co., 
a garage, 50x100 ft., to cost $5000. 
ham, are the archs. 


The American Car & Foundry Co., contemplates rebuild- 


Birmingham, Ala., will build 
Miller & Martin, Birming- 


ing that portion of its car shops, at Binghamton, Tenn., 
which was recently destroyed by fire at a loss of about 
$75,000. 

The W. H. Gillette Mfg. Co., Louisville, Ky., is building 


an addition to its plant to be used as a forging department. 


MIDDLE WEST 


The Nonpareil Reamer Mfg. Co., 3573 East 73d St., Cleve- 
land, Ohio, will build a two-story shop, 50x100 ft. 


The John Brown Mfg. Co., Columbus, Ohio, manufacturer 
of automobile and carriage lamps, plans to build a three- 
story brick addition, 100x400 ft., to its factory. 


_ The Acme Die & Stamping Co., Columbus, Ohio, a reorgan- 
ization of the Urbana Engineering Co., has leased the entire 
Grumer Bldg., in which it will install new equipment. 


_ Elder & Hendry, 118 Yale Ave., Columbus, Ohio, are build- 
ing a plant for the manufacture of light gray iron castings. 
Equipment will be for an output of ten tons a day. 


W. A. Williams, secy. of The Lima Automobile Club, Lima, 
Ohio, is organizing a corporation to manufacture passenger 
automobiles. A plant will be built at once, employing 100 
men. 


A press report states that Thomas Bros., Niles, Ohio, will 


build a six-mill steel sheet plant at Warren, Ohio, costing 
$1,000,000. 
The Springfield Ry. Co., Springfield, Ohio, has awarded 


115x234 ft. Included with 
The total cost is esti- 


contracts for its new car barns, 
the barns will be a machine shop. 
mated at $100,000. 


The Toledo Pipe Threading Co., 1437 Summit Ave., Toledo, 
Ohio, is building a two-story, brick and reinforced concrete 
factory, 122x162 ft. The cost will be $30,000. Mills, Rhines, 
Bellman & Nordkoff are the archs. 


R. C. Taylor, proprietor of the Champion Garage, Wooster. 
Ohio, plans to build a second story to the present building. 


The Fort Wayne Electrical Co., Fort Wayne, Ind., manu- 
facturer of electrical motors, is planning an addition to its 
plant. The cost is estimated at $400,000. 


The Hancock Mfg. Co., Charlotte, Mich., manufacturer of 


automobile accesories, plans to build a two-story addition, 
72x100 ft., to its shop. 

We are advised by the Cadillag Motor Car Co., Detroit, 
Mich., that there is no foundation to the report, published 
May 14, that it will build an eight-story factory. 

A press report states that the Fabricating Steel Co., 
Grand Rapids, Mich., will build an addition to its plant, 
60x300 ft. Frank J. Pickett, cashier of the Madison Sq. 


branch of the Grand Rapids Savings Bank, is said to be at 


the head of the enterprise. 


J. S. Holmes, 1531 Jarvis Ave., Chicago, III, 
one-story, brick garage, costing $12,000. 


The Willys-Overland Co., Toledo, Ohio, manufacturer of 
the Garford truck, has acquired a site, 100x300 ft., at Armor 
and 24th St., Chicago, Ill, on which a shop will be built. 


The Killen-Strait Mfg. Co., Appleton, Wis., manufacturer 
of power-driven machinery will build an addition to its 
plant. Six milling machines, lathes and drills will be needed. 


The Oneida Garage & Machine Co., Rheinlander, Wis., will 
buy some new equipment for its plant. 


Otto Biefeld & Co., Watertown, Wis.. 
and reinforced-concrete machine shop, 60x104 ft. 
will be driven by electricity. A. C. Clas, Milwaukee, 
arch. 


will build a 


will build a brick 
Equipment 
Wis., is 


WEST OF THE MISSISSIPPI 


Owen & Montgomery, Pocahontas, Iowa, have started the 
construction of a commercial garage. 


Walin & Deardoff, Verndale, Minn., are having plans pre- 
pared for the construction of a commercial garage. 


J. F. Ulrich, Worthington, Minn., is building a one-story 


brick garage, 104x104 ft., estimated to cost $10,000. Equip- 
ment will be required. 

The Northwestern Improvement Co., Red Lodge, Mont.., 
plans to improve its plant. The plans include a machine 


shop, blacksmith shop, electric shop and carpenter shop. Wil- 
liam Haggerty is supt. 
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Shop Methods Used in Lining 
Large Guns 


By HuGcuH 


SYNOPSIS—With modern high-powered guns, using 
smokeless powders and high velocities, accuracy is depen- 
dent upon the accuracy of the bore which contains the 
spiral grooves or rifling, imparting rotation to the projec- 
tile as it moves through the gun. After a certain num- 
ber of rounds this rifling becomes worn and eroded, and 
when this erosion reaches a certain point, the accuracy 
of the gun is impaired; the gun is then returned to the 
factory to be lined. This operation consists in boring oul 
the gun, inserting a lining tube and finishing and rifling 
the new bore; after this the gun is again ready for ser- 
vice. 
« 

The principal operations in lining these guns, at Water- 
vleit arsenal, are described below, together with some 
of the more interesting machine operations used in the 
general manufacture of guns and breech mechanisms. 
GUN 


BorING THE SEAT IN A 12-IN, 


The 12-in. gun, shown in Figs. 1 and 2, is 40 ft. long 


and weighs about 60 tons. It is placed in a large gun 


SMITH 


The gun is now taken from the lathe and a long former 
bar slid through it on three half-circle wooden blocks, 
one in the center and one at each end of the gun. The 
former bar is made of steel and is hollow, and for a gun 
of the above size, should be about 11 in. diameter and at 
least 15 ft. longer than the gun. The extra length, as 
shown later, is required to handle the inner supporting 
rings. On the bar is securely fastened a taper guide or 
former the length of the gun (as shown in Figs. 1 and 2), 
made up in sections about 5 ft. long. In the guide is 
fitted a tool holder about 16 in. long, to which is attached 
& hollow feed rod about 1 in. diameter, which feeds the 
tool holder along the guide and through which oil is 
forced to the tool. Recesses are turned in the feed rod 
about 6 ft. apart and bearings put in the former guide 
to support the rod as it is fed into the gun. The gun 
and the former are now lifted into the lathe, the 
muzzle end to the faceplate which supports this end of 
the bar true with the lathe.spindle; the other end of the 
har rests in the front housing of the boring bench, which 


bar 


housing is brought close up to the gun; the bar over- 





Fie. 1. Taper Borine Bar, witnHout Too.s 


lathe ; the breech end is in the lathe chuck, the center and 
muzzle are supported by steadyrests. 

The gun is set up true in the lathe and counterbored 
to 13 in. diameter to a depth of about 4 in. from the 
muzzle. A reamer or “packed-bit,” 13 in. diameter, is 
started and fed through the gun, after which a similar 
reamer, 14.1 in. diameter is put through in the same 
manner as the first. The gun is then reversed in the 
lathe, the muzzle end being placed in the lathe chuck, 
with a steadyrest at the center and the breech of the gun. 
A series of reamers is now fed into the gun from the 
breech, the first one to within 30 in. of muzzle, the next 
one to within 60 in. of the muzzle, and so on, leaving 
cylindrical steps 30 in. long throughout the bore; the 
size of the reamers depends on the taper required and 
the number of shoulders to be made in the gun, the 
taper is usually about 0.005 or 0.007 in. per inch. 


saAR, SHOWING TOOLS 


Fig. 2. Taper Borne 


hangs this housing about 14 ft.; this is necessary in order 
to spring the bar sufficiently to get the inner supporting 
rings in and out of the gun. 

The gun is now resting in the faceplate chuck at the 
muzzle and on the steadyrest at the breech. The wooden 
half-circle block on which the bar is resting in the cen- 
ter of the gun, is now taken out by springing the bar 
downward on the extreme of the overhang, using the 
front housing on the boring bench as a fulcrum. This 
raises the center portion of the bar in the gun clear of 
the block, which is then removed from the gun by a long 
rod. There are now two bronze supporting rings, Fig. 
3, placed in the gun at quarter distances between the 
faceplate bearing and the boring-bench housing; these 
rings are a close working fit for the bar and gun. In 
putting the rings in place, the two halfrings are put to- 
gether on the bar and fastened securely, a 1-in. pipe 
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screwed fast into the top half of the ring and the ring 
slid along the bar into the gun. If it strikes the bore 
of the gun due to the bar not being in the center, then 
by means of the overhang it is manipulated up, down or 
sideways until the ring lines into the cylinder in the bore 
for which it was fitted. The pipe with which the ring 
was put in place remains in the ring. A hole is drilled 
in the second ring, through which the pipe passes. This 
ring is put in place in the same manner as the first one. 
The strain on the overhang of the bar is then released and 
the bar rests in a bronze bushing in the faceplate, first and 
second rings, and housing on the boring bench, where it is 
clamped fast. The gun is next set dead central with the 
bar at the breech and true in the chuck and center rest. 
A round-nose roughing tool is now inserted in the tool 
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drawn and laid aside, care being taken not to disturb 
the tool in the holder. Another holder with a finishing 
tool is now inserted and fed up to within 114 in. of the 
ring, using a much coarser feed than the first tool, but a 
slower cutting speed. This part of the bore being finished 
and the tool holder having been removed from the guide, 
it becomes necessary now to remove the first supporting 
ring; this is accomplished by manipulating the overhang 
of the bar, and it is withdrawn by the pipe as previously 
explained. A taper ring is then put in place, which has 
been turned to fit the bore about 3 in. back of the end 
of the run made by the finishing tool. The roughing 
tool and holder are again inserted in the guide and fed 
up to the next ring. They are then removed and the 
finishing tool and holder again inserted and fed up to 














Fic. 3. Taper-Bortna BAr SUPPORTING 








Fic. 4. TAPER REAMERS 








Group or RovuGuH AND FINISHING REAMERS 
SHOWN FROM CuTTING END 


Fia. 5. 


guide, and a cut started about 0.02 in. less 
than finished size. As the hole is first bored in a series 
of cylindrical steps of 30 in. long, the first or roughing cut 
on the taper surface using the former bar must be of vary- 
ing depth. The depth of this roughing cut usually runs 
from about 0.14 in. at one end of these cylindrical steps, 
to about 0.05 in. at the other end. A good flow of oil is 
forced onto the tool through the above mentioned feed 


holder in the 


rod. 
CHANGING THE TooL AND HoLpEr 


The tool is fed up to within about 1 in. of the first 
ring from the breech, when the tool and holder are with- 


Fic. 6. Group or RovucH ANp FINISHING REAMERs, 
SHOWING SHANKS 


the ring, when the tool and holder, also the supporting 
ring, are removed. The second taper ring is now put 
in place and again the roughing tool inserted and fed 
through to the end of the gun, followed in like manner 
by the finishing tool which completes the bore or lining- 
tube seat. The gun is then taken out of the lathe and the 
fermer bar removed, after which the bore is measured. 
The accuracy of the taper depends on the straightness 
of the bar and the guides, 

The lining tube is turned to fit the taper seat, plus 
the shrinkage, which varies from 0.003 to 0.009 in. on the 
diameter. 

The gun is now placed vertically in a furnace and 
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heated to about 450 deg. F., when the lining tube is 
carefully lowered to its position and held there while the 
gun contracts on the liner. 

The gun is then placed in a lathe and finish bored, af- 
ter which it goes to the rifling machine and is rifled. 

The gun is now ready for use and is as accurate as a 
new gun. 





Fic. 7. Curvep-PLate Metuop or Securtne INCREASED 


Twist or Riruine Bar 





Fig. 9. Currine THE Step THREAD IN BreecH BusHING 


When the rifling of this liner is worn, the gun may 
be again returned to the shop, the liner removed, and a 
new liner inserted as explained above. 


Taper REAMERS FOR LINING SEATS 


The taper reamers shown in Fig. 4 are used for ream- 
ing the lining-tube seats, instead of the former bar, in 
Figs. 1 and 2. 
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They do the work in less time and make a better surface 
than the single-point tool former-bar arrangement. Their 
manufacture and upkeep is expensive; 10 of these ream- 
ers are required for taper reaming a 12-in, gun, so they 
are used principally where a large number of guns of 
the same design are to be lined. 
The gun is first bored in cylindrical steps, 


as de- 








Fie. 8. Dummy Breecu witH Biock PARTLY 
WITHDRAWN TO SHow CompPpouNnD GEAR 





Fie. 


10. Cuttine THE Step THREAD ON Breecu BLocK 


scribed previously, but in this case the number of steps 
can be reduced. 

A pilot ring is carried on a nose on the reamer; this 
ring fits the bore ahead and centers and guides the 
reamers. When near a shoulder the pilot ring is re- 
moved and the reamer centers itself for the remainder of 
the zone. The reamer body is covered with wood to sup- 
port its cutters and prevent chattering. Follow rings are 
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placed on the boring bar at proper intervals to hold 
the bar and reamer in line. 
A good stream of oil must be kept on the cutters. 


ROUGHING AND FINISHING REAMERS 

The roughing reamer, Figs. 5 and 6, is 34.9 in. diame- 
ter and usually takes a cut about 7g in. on a side, as that 
is about the amount of surplus in the forgings. 

The corresponding finishing reamer is 35 in. diameter 
and removes the balance of the stock, or about 0.05 in. 
on a side. 

To start this type of reamer the opening is counter- 
bored with an ordinary lathe tool for about 3 or 4 in. to 
the exact size of the reamer cutters. The woods are en- 
tered in the counterbore for about 1 in. The cutters are 
ahead of the woods to allow chips to get away. A good 
stream of oil must be kept constantly on the cutters. The 
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the bed is set to the shape of the developed rifling curve. 
The rack, one end of which follows the ribbon while 
the other meshes into a pinion fastened to the rifling bar, 
turns the bar as it advances. The rifling head is attached 
to the front end of the bar and is about 18 in. long. It 
contains the cutters which machine the grooves as the 
bar advances. The sleeve on the head is a close fit in the 
bore of the gun and the tool slides, on which the cutters 
are fastened, feed in and out on a taper wedge in the 
center of the head. The oil is forced through the bar 
and distributed in the head so that a separate stream is 
provided at each cutter. At the end of the travel the 
cutters are automatically withdrawn to prevent their 
dragging during the return of the bar. 

ENp For 12-IN. Mortar 


DumMMY BREECH 


Dummy mechanisms, of which there is one for each 











11. CuTTiIng Sprravu TEETH ON BREECH 


BLOCK 


Fic, 


feed used on the roughing reamer depends on the amount 
of stock to be removed, and is usually from 0.03 to 0.05 
in. The feed on the finishing reamer is 0.1 in. The ac- 
curacy of the bore depends on the alignment of the job 
and lathe, but when properly set up and a continuous 
run is made, the hole will measure parallel. Holes 600 
in. long, not varying over 0.001 in., are bored. The ream- 
ers used in long bores are about 4 calibers (diameters) 
long. Fig. 6 shows the shanks and the way the reamer 


is constructed. 


RIFLING MACHINE 


The machine in Fig. 7 is designed to rifle guns from 3 
to 16 in. diameter of bore. The rifling consists of spiral 
grooves cut parallel to each other and extending through- 
out its length. The lands formed between each two of 
these grooves impart rotation to the projectile as it moves 
along the bore, being forced into a soft copper band near 
the rear of the projectile. 

The pitch or twist of the rifling is sometimes constant 
and sometimes increasing, and its developed form is that 


of a semi-cubic parabola. The steel ribbon mounted on 








CUTTING THE COMPOUND 
GEAR 

model of gun, are used to fit the parts of the breech mech- 

anism and insure interchangeability. One of them is 

illustrated in Fig. 8. The views which follow show op- 

erations on regular gun and mortar-breech mechanisms. 


CurrTine A “Jump” THREAD 

Fig. 9 illustrates the method of cutting a “jump” 
thread in the breech bushing of a 14-in. gun in a lathe 
with a special cam attachment. 

The cutting tool holder is held firmly in place by two 
springs. At the ends of the sectors there is a 14-in. 
clearance cut to give the tool time to jump back and 
start on the next sector. 

There are nine threaded and three blank sectors in 
this bushing. The cam makes three turns to one of the 
bushing. 

Diameters are obtained by measuring with a point gage 
from the top of thread to the opposite bottom. 

The method used in cutting a jump thread on the 
breech block of a 4-in. gun is shown in Fig. 10. The 
operations are the same as described above and illustrated 
in Fig. 9, except that this block has only two threaded 
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sectors. The cam which operates the tool can be seen 
plainly. 

Cutting A Roratine Rack 

A horizontal boring mill is shown in Fig. 11, equipped 
for cutting the rotating rack on a 12-in. mortar-breech 
block. 

A bracket is fastened to the main spindle of the ma- 
chine carrying a 2-hp. motor, geared, with bevel pinion 
and gear, direct to a spindle which carries the milling 
cutter. The breech block is mounted on pedestals the 
proper height from the center of the main spindle of the 
machine. This height is the distance between the center 
of the hinge pin and the center of the breech block in 
the gun. 

On the end of the block is fastened a segment of a work 
wheel, into which is engaged a worm driven by two gears 
from the large gear on the end of the headstock. The 
worm and gears are designed to give the required angle 
to the spiral when the milling cutter and block are ro- 
tated by the handwheel. In this case the angle is 30 deg. 
The machine as illustrated is equipped to cut a right-hand 
spiral. A left-hand spiral may be cut by changing the 
worm and rack for similar parts cut with the opposite 
pitch. After one space is cut a small gear is slipped off 
its key, the machine turned the required number of teeth. 
the gear slipped on the key again, and it is then read) 
for cutting the next space, and so on. 

The milling cutter is fed out until the radius from the 
end of the mill to the center of the main spindle is slight- 
ly greater than half the diameter of the spiral gear, which 
operates in the rack. As the center of the spiral gear is 
fixed, and as the center line of the spiral rack on the 
breech blocks keeps changing as the block is translated 
(see Fig. 8), it is essential in cutting that these operat- 
ing conditions are reproduced. This is accomplished by 
having one end of the arbor on which the block is sup- 
ported threaded in one of the pedestals with the same 
pitch as the thread on the breech block. 


MILLING A ComPpouND GEAR 


The compound gear, Fig. 12, is so called because of its 
spiral and spur teeth. 

The operation shown in this view is the cutting of the 
spiral teeth with an end mill in a Brown & Sharpe miller. 

This gear is shown in position on the gun in Fig. 8. 

* 
Preventing Shortages in 
Assembling 


By Ivan H. Spoor 


A large part of the preventable losses in factories in 
general is caused by delays in getting work through 
the shop in such proportions as to render the progress of 
erecting definite and certain. If shortages are left to the 
erectors to report, unreliable results are to be expected. 
Some men with an eye to future use report items of which 
there are a considerable number on hand or perhaps hide 
the pieces so as to gain on the other crews, while other 
men fail to report until there are only few or no pieces 
on hand. Progress on the erecting floor becomes rather 
uncertain and after several serious “tieups,” I was led 
to design some card systems, which when handled efficient- 
ly, largely prevented delays and increased the output quite 
materially. 
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The first one to be installed was applied on an erecting 
floor in a shop employing some 3000 men, divided into 
numerous departments. Schedules were issued weekly to 
the machining departments, but for several reasons they 
were not reliable and were also so far ahead of require- 
ments as to make operation at best but a guess. Short 
ages not only had to be reported, but also watched con- 
tinually from department to department. On this floor 
four different machines were assembled, two sizes of one 
type and two of another. A simple card record, while 
an advantage, would not present information definitely 
enough, so the following additional system was devised. 
The form is shown in Fig. 1. 

Use or STEEL SiGNALs 

The card, as shown, is similar to any record card, with 
the exception of the scale along the top. On this scale a 
steel signal was used and was set by means of a scale, 
which is shown in Fig. 1, A or B. The divisions at the 
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top of the card, in Fig. 1, refer to the days of the week. 
The scales A and B, however, are numbered to correspond 
to the output of machines per day. In this éase it is con- 
sidered as five. Considering that 22 pieces were on hand, 
holding the scale to the card and noting the number of 
pieces delivered, the scale would be set directly on 22, 
thus showing above the rest of the cards as a shortage 
after the fourth day. Supposing, however, that 30 pieces 
were delivered within the four days, the total would run 
off the scale and the signal would be removed. 

Under the conditions it was thought best to set the sig- 
nals each week, and for setting the signals the second 
week, the scale B would be used, which is based upon the 
assumption that 25 machines were built the first week 
Holding the scale to the card, noting the delivery of 52 
pieces and setting the signal at this point would show a 
shortage at the end of the sixth day of the second week 
of operation. This shows the general method of setting 
the signals and it is not difficult to provide for almost 
any situation. 

Cards for each type of machine were kept separately, 
and as several parts were interchangeable on the two 
sizes of each type, it was not advisable to separate the 
sizes. For this purpose colored tags were used, red for 
the larger size, yellow for the smaller size, black for the 
interchangeable parts. 
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The system was a success from the start. A more clear, 
accurate and comprehensive way of determining shortages 
could not be asked for. Complete information could be 
obtained at a glance and work laid out accordingly. Many 
inaccuracies were discovered in the schedules issued to 
the different departments and many wrong deliveries cor- 
rected. Occasionally machines would be built while the 
cards showed no pieces of a certain kind on hand, which 
fact would call for an investigation and reveal mistakes 
in delivery or inventory. Best of all, shortage was put 
on an accurate basis and what had been largely estimating 
and guesswork become an actual, definite fact. In using 
the system care had to be taken to deduct all pieces, leav- 
ing the department either as scrap or repairs. 
ANOTHER SYSTEM 

Another system, rather more complex, was adopted for 
another assembling department, and was also quite sat- 
This department made the smaller assemblies 
As the pieces were small, the 
not syste- 


isfactory. 
for the larger machines, 
assemblies numerous, assembling system was 
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sembly. By using different colors to indicate urgency, 
thus, red for complete shortage, yellow a few on hand and 
black running low, a fairly close tab can be kept on con- 
ditions. 


A Tuirp SrMILarR SYsTeM 


A third system along nearly the same lines was de- 
vised for a plant employing perhaps 300 men. Much 
the same trouble was again encountered in getting work 
through on time and keeping the erecting floors busy. 
It is sometimes an open question whether to centralize 
the planning under the control of a planning department 
or to localize it in the different departments. The fore- 
men are usually able to plan to better advantage than a 
man separated from the shop and not in touch with the 
actual conditions. “The following system will give a 
foreman material assistance in getting out a large num-~ 
ber of orders. 

The card is shown in Fig. 3. The scale, however, is 
this time divided so as to indicate percentages, and as 
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Fia. 2. 


matic and there were many interchangeable parts, the af- 
fairs of that department were in a bad state. Piece- 
work prevailed and, as a result, on the work that paid 
well, shortage was reported promptly, and work which did 
not pay as well was neglected and shortage reported only 
when the part was ordered made. While not a cure-all, 
the system helped materially to clear up the difficulties. 
Two cards were used for this department, as shown in 
Fig. 2. The card A is again a simple record card with 
the exception that the top is divided so that certain di- 
visions represent certain machines and when shortage 
was reported the signal was set upon the division corres- 
ponding to the machine on which the part was used. 
Thus, by looking over the cards when stacked, shortage on 
certain machines was indicated. The card B is the as- 
sembly card carrying the list of all parts entering into the 
assembly. These are arranged so as to allow the signa! 
to be placed directly over the name of each part. 
Often, as indicated at the bottom of the card, 
first five parts would make assembly Y, the next 
assembly Y. Then assemblies XY and Y would be united 
into assembly Z with the addition of other parts. On 
account of the complexity of the situation it was left to 
the men to report shortages which were then investigated 
on the different schedules before the signals were put 
into place. The card A carries information as indicated 
so that other assemblies using the same part could also be 
provided with the signal and thus the card B forms a 
definite working guide as to conditions upon any one as- 


the 
four 


Fie. 3. A Form or Carp Usep ror A PLAnt oF 300 
MEN 


the order progresses, the signal is moved along the top 
of the card in proportion to the amount of the order fin- 
ished. By a glance over the top of the cards the fore- 
man can tell immediately just what parts are lagging and 
can make efforts to push these parts. Thus the situation 
is well in hand and requires no digging among files, and 
brown studies to tell whether the order is complete, or 
what parts are behind or liable to cause trouble. 

In general, I have found these systems easy to install, 
easily understood by the men handling them and invalu- 
able to those dependent upon the results furnished. How- 
ever, as shop conditions are complex and the troubles dif- 
ficult to locate, the cards yield proportionately more to 
the man who understands conditions and works carefully 


to get good results. 
8 

The difficulties sometimes encountered in machining alum- 
inum and aluminum alloys is commented upon in a’ recent 
article in the “Brass World.” It is stated that the chips be- 
come so firmly imbedded between the teeth of milling cutters. 
counterbores and similar tools, that they cannot be removed 
with a stiff brush, and the machine has to be stopped for their 
removal. This makes operations slow, owing to the time 
consumed in removing the chips when the teeth become 
clogged up. The only way to overcome this to a great extent, 
is to use the right kind of lubricant. Oil cannot be used as 
it is of no benefit, but soapy water gives good results, al- 
though it leaves a dull surface. The best cutting lubricant 
is kerosene, which gives a bright mirror finish when the 
cutting tools are properly ground. The cutting edges of all 
tools should have sharp square corners or edges, rounded cor- 
ners or edges on cutters and tools being objectionable, and 
there should be plenty of cutting relief or clearance on the 
tools. 
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Filament Lamps as Related to Shop 
Lighting 


By CLARENCE 


SYNOPSIS—The wide use of filament lamps for shop 
lighting; their advantages in small, medium and large 
sizes, and the ways and means for effective installation, 
operation and maintenance. Nearly everyone looks upon 
the filament lamp as a simple unit requiring no attention 
after it is placed in service. Neglect, following this atti- 
tude, causes widespread losses, both in light and power. 
The nitrogen-filled, or half-watt lamp, the most recent 
development in efficient illumination, is referred to, also 
the growing practice of using tungsten filament lamps im 
smaller sizes for individual machine lighting. 

Since the invention of the first carbon filament lamp 
in 1879, the use of these lamps has extended in a remark- 
able manner until at present there are approximately 
100,000,000 filament lamps in service in the United 
States, a large number of which form the medium for 


shop lighting. 














Z \) 
/, A ~ S \ 
x 
/ \\od 
/ 5 Wy 
] . 
Vh tb} y, is \ \ 
tt Th me \ 
it tT T} . a : “ iN 
i Tibitiesss.: as ve ii 
aT eee: THN 
ity ThikL ee 
HITT Ty | 
eat i / 
\ \ a 
f A 
\ \ 4 
Varta et ” l 
\\\e . ld, j 
| \ et QRONS , , 
* BY ANY an . 
ma OM $ OK }}; / 
»" 
\S Wes S 7 U/ 
\\ s d U7/), 
WSS I =ssa! ey: y 
a - 
~S : Z 
» TSS 5 ==== LZ 
“s R&XYy S + — Z 
‘ Sess ===== Z y 
Sa&ssx_cq3q Pl 20 
TLS S FF = [eZ Y 
SSS - - a a 
SS oi — to 
SS Ft cose SOLE 
zx ~— a= = SII. 
~ ———— z o 
~ . = — = BS 
S SS S23 Zs LS C 
x SS Ei 80 =e Z 
~< S a B Zi 
SS > = —+— —— LZ 
SSS: FS SS DS IS SSO EYES 
> ~ = oO = Zs 
IS 3 SS = Fe SL 
SS: —— = 
~ > —— - 








Fie. 1. Curve or Ligut DistrRIBUTION FOR A 
TUNGSTEN LAMP WITH AND WIrHoUT 
REFLECTORS 

Curve B is for the bare lamp; E for a distributing reflec- 
tor; I for one of medium concentration; and F for one of 
much concentration. The lamp is at the center of the diagram. 

The original filament lamp has been developed into a 
convenient, rugged and inexpensive unit; its efficiency 
and life have been improved continually; and while the 
lamp appears simple in construction, there are some 50 
distinct operations necessary in its manufacture. Modern 
carbon-filament lamps consume about 3.5 watts of power 
for each candlepower of light furnished. 

There is also the so-called gem lamp with a specially 
treated carbon filament, using about 2.5 watts per candle- 
power. An improvement on this is the tantalum lamp, 
consuming about 2 watts per candlepower, but this has 
been superseded by the tungsten lamp with a filament 
of tungsten metal and consuming about 1.25 watts per 
candlepower. 


E. CLEWELL 


Last year there was announced the appearance of the 
nitrogen lamp, by which the power consumption is fur- 
ther reduced until in large units it is only 0.5 watt per 
candlepower. 


RANGE OF SIzeEs 


The great advance in the efficiency of filament lamps 
has made it possible to manufacture and use large sizes 
economically. Probably shop lighting has never benefited 
more than by the introduction of filament lamps, ranging 
from approximately 50 to 200 ep. (including from 60- to 
250-watt tungsten units). These lamps have made the 
artificial lighting of shop areas with ceiling heights from 
12 to 20 ft. practical. The larger sizes ranging from, 
say 200 to 500 ep. (including from 250- to 500-watt 
tungsten units) have competed successfully in many cases 
with are lamps, and their use has become quite general. 

A large part of the light produced by filament units 
leaves the lamp in a horizontal or nearly horizontal direc- 
tion, and necessitates good reflectors. For shop work the 
reflector is most necessary, to redirect the horizontal light 
rays to the work. Reflectors do not multiply the total 
light from a lamp, but they do multiply it in a useful 
direction by taking all the light and bunching it in a zone 
beneath each lamp. Reflectors should always be chosen, 
so that these zones touch one another or slightly overlap; 
this makes it possible to secure uniform illumination. If 
the zones do not touch, that is, if the light is concentrated 
immediately below the lamp, the floor space is merely 


lighted in spots. The distribution of light produced by 
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Fig. 2. Tllumination from a single lamp and reflector. The 
vertical ordinates of the curve cc are the intensities of the 
illumination on the working plane. Fig. 3. The curve RR 
shows the intensity of illumination along the working plane 
produced by two lamps of the kind shown in Fig. 2. Note 


how the intensity builds up between the lamps. 


several types of reflectors is shown in Fig. 1. The small 
dotted curve directly about the lamp is the distribution of 
the light with ho reflector. Note how the light is con- 
centrated beneath the lamp by the various reflectors. 
The effect of reflectors is further illustrated by Figs. 2 
and 3. The vertical ordinates of th 
floor line in the diagrams indicate the intensities of the 
illumination. Note in Fig. 3 how the overlapping of the 
light for each of the two lamps builds up to a resulting 
curve between the lamps, which is practically uniform. 
Reflectors must be looked upon as a definite part of a fila- 
ment lighting system, for thev add from 30 to 50 per 
cent. to the illumination which would be furnished by 


curves above the 


bare or unequipped lamps. 
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FieLp oF Larcer Units 

There was some question at the outset as to whether 
the 400- and 500-cp. tungsten units would have much of 
a field, owing to the improvements in are lamps. As a 
fact, the larger sizes have become useful for the higher 
shop areas and for yard purposes. 

Figs. 4 and 5 show a shop section equipped, in Fig. 4, 
with are lamps and, in Fig. 5, with 500-watt tungsten 
lamps. In this particular location, the clearance between 
crane and ceiling made it impossible to mount are lamps 
at the ceiling. As a consequence, it was necessary to 
place them along the sides of the aisle where their effec- 
tiveness was much reduced by belting and the shadows 
cast by the machines on either side of the aisle. It be- 
came convenient some time later, therefore, to place 500- 
watt tungsten units on the ceiling, thus producing a more 
uniform and useful illumination result. 
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amount of 5c. During this 10-hr. interval, about le. 
or a little less, is chargeable against the renewal of the 
lamp when burned out. If power costs but 1c. per kilo- 
watt-hour, which is about a minimum in large shop power 
houses, then the power will cost about 1c. per 10 hours’ 
use of the 100-watt lamp, and the renewal charge will be 
approximately the same amount. 

The total costs of power and renewals for a tungsten 
lamp are shown for different power costs :n Fig. 7. The 
best efficiency for a lamp is shown by the dotted 
“minimum cost” line, and is dependent on the power cost 
in any particular case. The higher the cost of energy, 
the more efficient the lamp should be to secure a mini- 
mum cost for power and renewals together. Filament 
lamps may be operated at different efficiencies by using 
lamps of higher or lower voltage rating than the supply 


circuit voltage. Practically all filament lamps are rated 





Fic. 4. Suorp Section Equippep with Ar 


Glass reflectors of the Holophane type may be used 
with lamps of this large size. The weight of the glass, 
however, is a risk where many units are supported over- 
head from the ceiling. It is then necessary to employ a 
wire screen, as shown in Fig. 6, which may readily be 
woven around the reflector and securely fastened to the 
shade holder: this, in turn, being attached to the ceiling 
by small chains. Screens of this kind may be also used 
on the smaller sizes of reflectors, and recent tests by one 
of the accident departments of a shop have shown that 
upon the accidental breaking of the glass from a blow 
or otherwise, the pieces of glass are held in place bv the 
instead of falling to the floor. 


screen, 


OPERATION AND MAINTENANCE 


There is a natural desire to know how much it costs 
for shop lighting by filament lamps. <A 100-watt tung- 
sten lamp, where electric power can be obtained at 5c. 


per kilowatt-hour. will, in 10 hr... consume power to the 


LAMPS. 


Tuts O_p INSTALLATION Was Very INFERIOR 

at the present time with three voltages, the highest 
voltage to be used where power is at a high rate, and 
the lower where the rate is low. 

To the renewal or maintenance charge there should 
be added a small charge of about 3 per cent. of the total 
maintenance cost, for broken glass or worn-out metal re- 
flectors ; about 16 per cent. of the total for labor expense 
in making renewals and changing the units for washing 
and cleaning from time to time; and about 2 per cent. 
of the total for labor in reflector washing. It is apparent, 
therefore, that the cost of replacing burned-out lamps 
with new units is the largest item, while the minor items, 
alhough seemingly small, are of great importance if it is 
hoped to keep the lighting up to a high standard from 
week to week. 

TENDENCY TO NEGLECT 


Filament lamps are simple and there is no mechanism 
to get out of order. When a lamp burns out it is merely 
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unscrewed from the socket and a new one is inserted. 
This convenience is quite likely to result in inferior ser- 
vice if regular care is not given to making the renewals 
directly as a lamp burns out, and to cleaning the lamps 
and reflectors. Losses from lack of cleaning may equal 
50 per cent.; it is obvious that systematic attention is es- 
sential. 
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as desirable to see that the men feel free to use the light 
whenever it is required. Too great an emphasis on the 
matter of turning out the lamps may easily lead to hesi- 
tation on the part of employees in turning them on 
when they are necessary. A good plan is to intrust a boy 
under the guidance of the foreman, with the duty of turn- 
ing off the switches when the general lighting is not re. 





Fic. 5. Tur Same SuHop Section SHOwN IN Fie, 4, B 
HoLoPHANE ReFiectors. NOTE THE GREATLY 


That filament lamps deteriorate both in candlepower 
and efficiency after their natural life limit, is an item 
not as fully appreciated as it should be. This reduced 
efficiency is due to the more rapid falling off in candle- 
power than in watts power consumption in old lamps. 
A simple illustration will show to what extremes the fail- 
ure to renew old lamps may be carried. One man 
tended that he saw no reason for replacing old lamps 
which he had in service with new ones,’as long as the old 
lamps continued to burn. Some of his lamps, long past 
their natural life limit, were and tested. It 
was found that the 16-cp. lamps which originally con- 
sumed 3.5 watts per cp., were now producing only 8 cp. 
and consuming power at the rate of 7 watts per cp. Here, 
then, 100 per cent. more energy was being used than was 
necessary for the production of the 8-cp., and a new 8- 


con- 


removed 


cp. lamp, consuming 3.5 watts per ep., would have been 
the equivalent of what he was using. Nominally, there- 
fore, it is assumed that when the candlepower of a car- 
bon-filament lamp falls off to 80 per cent. of its original 
value, the economic point replacing it has been 
reached. Many thousands of dollars are probably wasted 
annually in shops due to neglect in renewing lamps after 
they have arrived at what we may call their normal age 


f¢ Tr 


limit. 

Some discussion has been entered into with regard to 
waste of light in machine shops. While it is a good plan 
to reduce waste of this kind to a minimum, it is just 


ut Equrprep witH 500-Watr Tunesten LAMPS AND 


IMPROVED CONDITIONS OF ILLUMINATION 





1 WIRE 
TOGETHER 
IN CASE THE REFLECTOR IS SHATTERED 


Fie. 6. GLAss Reriecror EQUIPPED WITH 


SCREEN FOR HOLDING THE GLASS 


quired, and let the men understand that they are free 
to have the artificial light at any time it may be con- 
sidered by them to be necessary. 

As has often been pointed out, a loss of a few minutes’ 
time by not turning on the light, if it be required, causes 
labor losses far in excess of possible savings in electrical 


energy. 
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Tus NirroGen-Fittep LAMP 


Much interest has attached to the announcement, only 
a few months ago, of a new tungsten lamp. This has a 
bulb filled with nitrogen vapor at atmospheric pressure 
and in the large sizes 1 ep. is produced for each half-watt 
of power consumed. This lamp possesses an efficiency of 
more than twice that of the ordinary tungsten lamp. Just 
how much of the field of shop lighting this new lamp will 
cover is at this time a matter of conjecture. The lamps, 
up to their present stage of development, are most effi- 
cient only in the large sizes of perhaps 1000 ep. or over. 
There are prospects, however, that smaller sizes will ul- 
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Note the “minimum cost” curve for different power costs 
The various power costs are indicated by the letters A, B, 
etc., on the right, A being the lowest rate. 


timately be manufactured at almost as high an efficiency 
as the larger units. Apparently the present field to which 
the nitrogen-filled lamp might most appeal, is made up 
of high shop areas and yards. It is of interest to note 
that several installations of nitrogen-filled lamps are now 
in service in England. 


SMALL Units ror INpIvipuAL LIGHTING 


The ideal lamp for individual machine lighting, when 
such a course becomes necessary, would seem to be one of 
small physical size, so that it could be placed close to the 
work without being in the way. By so doing, only a 
small candlepower unit would be required and a small 
reflector or shade could be conveniently used, thus mak- 
ing the equipment simple and compact. Reports in- 


dicate that the use of tungsten lamps in the smaller can- 
dlepower in place of carbon-filament lamps is becoming 
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general for individual machine purposes, at least where 
the vibration is not extreme. The fragile nature of the 
earlier tungsten lamps, made them practically useless for 
such purposes. Many improvements in the lamp during 
the past two or three years have resulted in a more rugged 
construction and the substitution of a 25- or even a 15- 
watt tungsten lamp for a 50-watt carbon-filament unit, 
in cases of individual machine lighting, offers an attrac- 
tive field in many shops for the more efficient type. 

A study of filaifient-lamp sales during the past few 
years shows remankalle increases. Shop-lighting de- 
partments have not been slow to appreciate their many 
points of excellence. Since improvements are being made 
rapidly in the direction of the filament lamp, its use for 
shop lighting may safely be looked upon as one of grow- 
ing activity with possibilities of many advantages to ma- 
chine shops practically unattainable until within the past 
few years, 
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Milling Slots Wider Than the 
Cutter 


By F. W. RunGE 


The collars in the accompanying illustration show how 
a side-milling cutter can be made to cut over size in 
keyways or grooves. The taper pins shown are placed 
with large and small end facing opposite ways; adjust- 
ment is obtained by driving one pin out and the other in. 
Cutters 44 in. wide can be driven without a key in the 
arbor. 

This method has resulted in a great saving of time and 
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CUTTING SLtots Wiper THAN THE CUTTER 


cutters on a job where over 200 shafts are keywayed every 
day; these keyseats are 14 in. wide and 6 in. long and °/,, 
in. deep—two in each shaft; the pins should be driven so 
that the collars test up for parallelism before being 
placed on the arbor, after which the arbor nut can be 
tightened. The amount of wobble can be regulated to a 
nicety, owing to the slight taper of the pin. The pins 
used were No. 4 and case-hardened; the collars were soft 
steel. The split of the collar can be a little below the 
bore, as shown, to give them a proper “hinge.” 

According to the “Brass World,” a white metal for pattern 
work which is in general use and giving satisfaction, is com- 
posed of three parts of tin, one of zine and one of copper. 
This alloy is well adapted for pattern-plate purposes, and 
works freely without lubricant on machine tools or with files. 
Zine is most commonly used for cast articles which are to be 
nlated with copper or nickel, 
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Automatic Spectacle Cable Winder 


By WARREN 


SYNOPSIS—The manufacturing of spectacle cable is 
here described: The various stages are shown and the 
machines described in detail, the cables are made in two 
styles and without a core wire. 

A machine for winding flexible shafts for speedometers 
was described in Vol. 39, page 695, and this is identical 
with the first machines that were made for winding cables 
for spectacle temples; these are still used in some estab- 
lishments, and the method of winding is the same except 
that the wire is only wound once across. A core is used, 
stretched by means of a screw, and this core is later, in 
some cases, removed, and in others swaged in as part of 
the finished cable. In some cases, a layer of wire 
is wound on a core, this layer is then passed 
through a swaging head, which reduces the diameter and 
at the same time forces the coils together to make a 
cable that to all appearances is solid yet flexible. After 
the swaging, this coil is used as a core, being stretched 
between the centers and another layer of wire wound over 
it in the opposite direction to that of the first. This 
layer is then swaged, reducing the diameter and forcing 
the two coils of wire together to make a cable that is 
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STAGES OF SPECTACLE CABLE 


Fig. 1. 


E. THOMPSON 


flexible yet nonstretchable and to all appearances solid. 
These cables are cut into lengths, one end soldered to a 
piece called the butt, and the other end tipped in different 
ways. 

This same type of machine is also used for winding 
small springs for optical work. 

Now, although this type of machine will produce satis- 
factory work, its rate of output is altogether too slow 
to meet the demand for optical cables. It takes up con- 
siderable floor space, and generally two operators are re- 
quired to work it, so a different form of machine was de- 
veloped to reduce the cost of these operations. Only one 
operator is required, the action is practically continuous, 
and, in the case of cables wound without using a core, the 
cables are automatically cut to length, thus eliminating 
a separate operation. 


SAMPLES OF CABLES 


In Fig. 1 are shown different samples of cables and the 
finished temples. Here is shown a four-strand layer of 
wire wound on a core wire. Below it is 
without the use of any core wire and used, after swaging, 
without any other layer of wire over it. Next is shown 
the cable assembled ready for swaging the outside layer, 
with the inside swaged layer projecting from it. At the 
top and bottom are two types of finished temples ready 
to assemble to the frame. 

The cables are wound from german silver and gold- 
filled wire as desired and, in the two layer types, the in- 
side layer is made of brass wire as this makes a some- 
what more pliable cable and also reduces the cost con- 
siderably. 

A special machine for winding cables without the use 
This is seemingly 


a cable, wound 


of any core wire is shown in Fig. 2. 
a somewhat difficult proposition to handle, but is easily 
and economically performed by this machine. The ma- 


which revolves 


base A , on 


chine consists of a cast-iron 
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CABLE WINDER ARRANGED TO WIND Usine A Core WIRE 
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a reel cage B, supported at each end by bearings C and 
D. Within this cage are the wire-carrying reels W, turn- 
ing with the cage, but not in time with it when winding, 
as they are free to turn independently within it, driving 
connection being made between them and the cage by two 
adjustable springs F, which also regulate the tension 
on the wire when winding. These reels are carried on a 
short, hollow spindle F, within the cage and supported 
by it. The reel cage is made of two cast aluminum ends, 
having bearings formed on them and held together by four 
rods with rollers set in them for guiding the wire. These 
rods are set in holes at G, and the reels may be quickly 
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Fie. 3. SECTIONAL ViEW OF WINDING 
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ELEVATION SHOWING ARRANGEMENT 
or Autromatic TRIP 
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changed by removing all the nuts on one end, turning 
this end of the cage slightly to bring the large part of 
the heles in line, removing one nut from the other end 
of the cage and removing the free rod; then separating 
the ends of the cage and lifting the reels and their spindle 
out. As the cage is revolved at a speed of 2000 r.p.m., 
it is necessary that it should have a good running balance 
and this is the reason that aluminum is used, The wire 


is taken from the reels, passed over the rolls on the cage 
rods, down through the front edge of the cage, under 
rolls set in a machine-steel sleeve that is pressed on the 
aluminum end, and over rolls set in another piece of 
machine steel that is held within the bearing sleeve by 
These rolls are all hardened and tempered, and 


screws. 
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run on hardened tool-steel pins. The cage-end casting is 
milled away to receive the rolls and slotted to allow the 
wire free passage under the sleeve forming the bearing. 
The rear bearing is made from the same pattern, and 
has a machine-steel bushing pressed onto it for a running 
bearing in D. An Arguto wood bushing is pressed onto 
the aluminum casting also, and forms a bearing for the 
pulley J, which is connected to the cage end through a 
four-toothed clutch HJ, the member H being pinned to 
the cage-end shaft, and member 7 to the pulley. Babbitt 
metal is used in the supports for a bearing and means of 
oiling are furnished. 


OPERATION OF THE MACHINE 


The pulley J is moved into engagement with the clutch 
by the lever L working against a bronze sleeve in which 
a portion of the pulley revolves. This lever is held in 
position against the spring N by the lever M, which is 
operated by the adjustable collar. This collar is locked in 
any position on the shaft carrying the spit spindle K, 
which extends the entire length of the bearings. This 
shaft is free to move axially but not to revolve, having 
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ASSEMBLY ELEVATIONS OF AUTOMATIC CUT- 
Orr ror CABLE WINDER 

a key to slide in its bearing; it is held by a tension 

spring toward the front of the machine. 

In the front bearing support is fixed a rod carrying 
the “corset bushing” holder O, which is free to move 
axially or to revolve about its support. The arrangement 
of the winding spit and corset bushing is shown in Fig. 
3, in which K is the spit spindle, Z the winding spit, Y 
the corset bushing, P the adjusting screw and O the car- 
rier. The corset bushing is made in two parts and of the 
shape shown, and the size of the cable is determined 
within the limits of the bushing by the adjusting screw. 

When in operation, the wire passes around the winding 
spit, and through the corset bushing, both of which are 
held stationary, the wire winding in them and being 
forced through the bushing by the pressure exerted by the 
coiling of the wire against the shoulder of the spit. 

The action may be described as follows: When the 
reel cage revolves, the wire is carried around the spit 
and is held from turning on the spit by the friction 
against the corset bushing; at the same time it is forced 
into the bushing by the wedge action of the wire against 
the shoulder of the spit, the wire is prevented from piling 
in layers by its own tension; this is regulated by the reel- 
adjusting springs. As the wire is forced through the cor- 
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set bushing the coil is compressed and the diameter re- 
duced to any size required. 

The tension of the corset bushing on the wire and spit 
is regulated by the flat spring Q, Fig. 2, working against 
the spit spindle spring at the rear, both of which are ad- 
justable. When the machine is running normally, the 
springs hold the spit spindle in a position where the col- 
lar X is central with the lever M. Now when one strand 
of the wire breaks, the spit instantly jumps forward and 
the lever M is operated to release L. In case the wire 
piles about the spit, due to improper tensions, the collar 
is forced back and operates the lever M, as in the other 
case. When the pulley is thrown out of mesh with the 
reel cage, it is revolved on the wood bushing until the op- 
erator shuts off the power from overhead. 

In the end view of the automatic trip, Fig. 4, the trip 
collar is locked by the collar screw and works against a roll 
set in the lever M. The trip points are made of tool 
steel, tempered, to permit of a fine adjustment being 
maintained for a long time without trouble. 
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it raises G from contact with its support H and a slight 
pressure against H will move it into a position that will 
allow F to fall to the lowest point of the cam. This al- 
lows the cutting-off knife to operate and the cable falls 
free. The cutting off occupies about one-tenth of a sec- 
ond and is easily adjustable for different lengths. 


THE WINDING MACHINE FoR CABLES ON WIRE 


This machine is also used for winding cables on the 
core wire and also on the first layer after it has been 
swaged. The machine set up for this kind of work is il- 
lustrated in Fig. 6, and presents slight changes that 
take but a short time to make. The corset bushing holder 
is removed, and also the cutting-off attachment, in the 
place of which is set an arm carrying a reel and its fric- 
tion-driving mechanism. ‘The spit spindle, which is 
made solid, is replaced with a tubing extending through 
the bearings and into a holder as drawn. This holder 
is held in a set position in the rear support by means of 
a setscrew and no automatic stop is used on this type, 
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CABLE WINDER, 


Fia. 6. 


When the machine is in operation the cable is forced 
into and through the corset bushing and the screw P, 
and is guided into the automatic cutting-off attachment 
through the bushing F to the trip trough (Fig. 2). 

THe AuTroMAtic Cut-OFrr 

This automatic cutting-off attachment is shown in de- 
tail in Fig. 5 and consists of a body U of cast iron, in 
which is set the bushing RP, the tool-steel cutting-off jaw 
M, the trip lever H and in which revolves the shaft O, 
carrying the cam £ and its driving pulley 7. The cable, 
entering the sheet-steel trough S is deflected from the 
line of the axis of the machine, this tending to cause it 
to resist further bending when in contact with the stop Y, 
When the end of the cable comes against this stop, it 
pushes through it to the lever 7, which holds the cutting- 
off lever from operating when in a normal position. The 
lever H is held against its stop, adjusted by the screw /, 
by the spring J, the tension of this spring being ad- 
justed by the screw K. The cutting-off lever is operated 
by the spring V and the cam £; this cam revolves at about 
300 r.p.m. Every time one of the rises comes in contact 
with the piece F’, a piece of hardened, tempered tool steel, 
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Tro Wixp Usine A Core WIRE 


but the trip is put on for the operator’s convenience. 
The core wire is taken from a reel at the rear, passed 
through the hollow spindle and onto another reel, which 
is turned by power hrough friction disks that allow of 
considerable variation in the tension that may be ap- 
plied to the core and its coil. 

By the use of this form of machine, reels with different 
quantities of wire on them may be used without affecting 
the balance of the revolving parts, the tensions are easily 
adjusted, and the general working parts designed for con- 
tinuous service. Cable is wound at the rate of about 12 
ft. per min. when on core wire and about 8 ft. per min. 
when running on coreless; there being a certain percent- 
age of slip when winding the coreless that is not found 
when using the core wire. 


a 


The popular idea of a diamond for truing a wheel is that 
it should always have a sharp corner in order to cut sharply 
on the wheel, and make the wheel face perfectly sharp. This 
idea is so prevalent that it has been suggested by one writer 
that the diamond be revolved while truing the wheel. After 
thirty years’ experience with grinding, C. H. Norton believes 
that the most useful diamond is the one that does not have a 
sharp corner, and the most useful wheel is one that is suffi- 
ciently soft and coarse that when trued it is made more dull 
than if not trued, for the reasons given above. 
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The Draftsman’s Notebook 
By GreorGe F. SUMMERS 


One of the most distressing things that can happen to 
an employer is to see one of his men wasting money in 
little mathematical excursions, when work is waiting 
for somebody to do it. If an employee wants to please 
those who control his next raise in salary he should learn 
to get.results without too much outlay of his employer’s 
money for computations; what the head of the drafting- 
room wants is to see the ink going on the tracing cloth, 
und there is little of less interest to him than an em- 
ployee’s personal education. 

A draftsman should learn while at school to become 
proficient and experienced in making up computations. 
It may be said here that it is much better to be able 
to enter up a simple computation all the way in a note- 
book than to carry some intricate problem part way only 
and not to be able to make practical use of the answer. 
A computation in this respect is much like the boy who 
jumped almost across the ditch; if a part fails through 
« mistake in computing its strength, the owner of the 
shop who must stand the loss, will give the computer no 
credit for knowing how the problem should be done. 


CALCULATIONS WHEN STARTING A DESIGN 


When a design is started there is always more or less 
computing to do. Those parts that are in danger of 
breaking must be computed for strength and often parts 
must be computed for weight. Many draftsmen figure on 
ioose sheets of paper and when they are through throw 
their figures in the waste-basket. Others go to the other 
extreme and save all the figures. It would seem that the 
best way is to save the outline and the results and to 
throw away the mere multiplications and divisions. How- 
ever, it is quite certain that nothing should be saved for 
the mere purpose of saving and in making an entry it is 
always well to imagine oneself trying to decipher the 
notes five years after they are written; the local circum- 
stances that are now manifest will then be forgotten; 
the self-evident reasons of today will be obscure crypto- 
grams tomorrow. What is worth the doing is worth doing 
well, and that saying is nowhere more true than in the 
notebook entry. Each explanation, each little drawing, 
each group of figures should be put down slowly and care- 
fully and the book when full should be no trivial affair, 
but should carry with it the force and dignity of profes- 
sional work. 

STYLE OF NOTEBOOK 

In choosing a notebook we would recommend the fol- 
lowing specifications: 

1. The notebook should be of good quality so that it 
will not come to pieces with long and hard usage. 2. The 
paper should be plain white, unruled and not too thin; 
it should have enough roughness and body to take pencil 
lines easily. 3. The notebook should open at the end, as 
such books lie flat and that property is essential in mak- 
ing drawings in the book. 4. The pages should be num- 


bered. 5. The size of each page should be about 5x8 in. 


6. The pencil to choose should be about No. 3 in hard- 
ness; the test for the pencil is that it must write as black 
as possible, yet not smear. 

A pencil is used instead of ink as it is constantly neces- 
sary to make small erasures in arranging the work. 


An 
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inexperienced person will not have confidence in himself 
and will want to maké the entry on scrap paper and copy 
it into the notebook; this should never be permitted. 
The work should be, for reasons of economy, and to avoid 
mistakes, put directly into the book. 

Every computation should be dated, to enable one to 
go back and easily find any computation wanted. The 
dates on drawings and time sheets generally closely locate 
when the computation was made and it is an easy matter 
to follow back the dates in the notebook and quickly find 
what is wanted. 

It is difficult to make draftsmen understand the money- 
value lost in doing unnecessary work. Suppose that each 
decimal place past that actually needed cost 10c. to ob- 
tain, no unreasonable figure, would it not be just as much 
¢ loss to an employer to have that much mbney spent for 
work that he does not want as if the draftsman had gone 
to the cash register and taken out that many dimes? 

About 25 years ago a system was started known as the 
“card index” system. It contemplated keeping records 
on cards instead of on the pages of books. It seemed to 
have the following advantages: 

1. The pages are always in alphabetical order. New 
pages can be inserted wherever desired and there are 
no blank pages. 2. Obsolete pages can be withdrawn and 
pages on which mistakes or large erasures occurred can 
be replaced with new pages. 3. The information can be 
split up so that several employees can be working on the 
records at one time. 

A long and thorough trial of the system seems to indi- 
cate the following disadvantages: 

1. It is hard to insure that cards when taken out will be 
put back or put back in the right place. 2. The system 
is bulky and requires a case to hold it. 3. It requires 
more time to get information from a card index than 
from a book. 

Taking these things into consideration one may draw 
the conclusion that the card index is suitable for libraries 
where the entries are large in number and the alphabeti- 
cal order is important, but that books are of more use 
for ordinary engineering records. 

& 

Experiments with graphite as a lubricant for ball bearings, 
conducted by Prof. W. F. W. Goss, led him to the conclusion 
that a combination of graphite and lard oil makes up a lubri- 
cating mixture which, when applied to ball bearings, will 
accomplish everything which lard and oil will do and which 
at the same time will give a lower frictional resistance of 
the bearings and permit a large increase in the load, which 
they may be made to carry. An oil or light kerosene, when 
intermixed with graphite, will be converted into an effective 


lubricant for ball bearings when operated under light or 
medium pressure. 


® 


The excessive shrinkage of brass or bronze alloys makes 
it necessary to have a core which will be crushed readily by 
the molten metal. Large cores should be made with a soft 
interior, and this is generally accomplished by filling the in- 
terior of the core with cinders, powdered coke, or some other 
similar material. It has already been stated that the core 
material must also be fine, and this necessitates the use of 
finer sands for brass-foundry cores than those commonly em- 
ployed in iron-foundry work. When a brass casting has been 
poured and is shaken from the mold, care should be taken to 
keep the core sand out of the molding sand as far as possible. 
The cores for brass and bronze castings are sometimes blown 
out by shaking out the molds while the castings are still 
fairly hot, and then dipping the castings into water. The 
steam generated in the cores blows out the core sand. This 
also gives the castings a better color. Iron castings sub- 
jected to this treatment would be broken, but brass castings 
are rendered softer. 

















May 28, 1914 AMERICAN 


MACHINIST 


939 


The Economy of Heating Furmaces 


By Haroitp L. ALT 


SYNOPSIS—The economical heating of small and mod- 
erate-sized work depends upon many conditions. The 
construction of the furnace and application of the fuel 
must be such that the heat is used in raising the temper- 
ature of the work without causing unnecessary inconveni- 
ence to the operator. 

R 

In visiting and inspecting different kinds of furnaces 
there are seemingly as many heating methods employed 
as there are shops. And perhaps this is specially so when 
the furnace is for small work. 

A manufacturer should remember that the cost of fuel 
ir not as important as what can be got out of the fuel, 
for heat treatment of metals is the basis of many an 
operation. In using gas or liquid fuel, waste and limited 
production often destroy the advantages of the fuel. A 
few examples of furnaces which could be improved may 
be of interest. 


CoMBUSTION CHAMBER T’00 LARGE 


One furnace in particular was noticed (see Fig. 1), 
where the operator filled the opening entirely with stock 








Another furnace I have in mind (shown in Fig. 3, is 
« large oil-burning furnace with a chamber inside 5x8 ft., 
with two oil burners at one end (the 5-ft. side). Now 
this furnace had two doors and it was noticed that if one 
billet was placed in one door and one in the other that 
the billet nearest the combustion chamber became heated 
first and the second shortly afterward. Neither of them 
had an even heat, for naturally the side nearest the great- 
est heat became heated more quickly than any other. 


RemMepy For Poor CONSTRUCTION 


In another shop this same condition was remedied by 
building a brick wall across the chamber entirely separat- 
ing the two doors (as shown in Fig. 3 by the dotted lines) 
and cutting off the use of the second door; this amounts 
to only using one-half of the furnace, but I was informed 
that by this method it takes just one-half of the time for 
the heat, and in addition gives the men working the iron 
enough time between heats to get their wind; this plan 
also decreases the quantity of oil used with the same pro- 
duction. :, 

Another way of accomplishing the same result is to 
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Fig. 4. 


GaAs AND OIL FURNACES 


four runs deep and clear across the opening. He then 
proceeded to turn on the oil and air until the flame was 
blowing directly across the top of the stock and rebound- 
ing from the opposite wall of the combustion chamber, 
heating the first row of stock farthest away from the 
chamber. If this operator had taken just one-half of 
this combustion chamber and filled it with brick (that is, 
the half opposite the burner end as shown in Fig. 2) then 
filled up the remaining half with stock, he would have 
used less than one-half the oil, heating the stock (which 
was, of course, only one-half of the amount formerly 
put in) in less than one-half of the time. This is only one 
sample of the inefficiency noted. 


Poor Practice In Tuse HEATING 


In another place there was a welding furnace being 
used to heat the ends of large tubes about 6 in diameter 
—this furnace was practically open on the top and both 
sides—a tube was inserted in one side, placed close to the 
burner (which was an oil burner), then revolved, after a 
moment, until the other side was heated.. Can anything 
be imagined to waste oil more than this? Would you ex- 
pect to heat your house on a cold day with your windows 
and doors wide open? Yet this operator believed he was 
working the furnace in an economical and efficient 
manner. 


place two more burners on the opposite side of the present 
ones, being careful not to place them exactly across from 
them, for then they would blow directly into each other, 
and you would get the greatest and most intense heat 
close to the middle of the chamber, which would not be 
desirable. 

PLACING BURNERS 

The ideal way to heat a furnace is to place burners 
(and this can be done best with gas burners) on each 
side of the combustion chamber, the burners on one side 
placed near the top, and alternating with the burners on 
the opposite side, placed near the bottom as shown in Fig. 
4. Now if the work is placed so as not to come in direct 
contact with the flame from the burners, these burners 
placed in the positions described will give a wavy, rolling 
heat of fairly uniform intensity all around the stock 
placed in the chamber and give a uniform heat. 

In one shop I know this is done, and it works to every- 
one’s satisfaction; three gas burners are placed on one 
cide of the heating chamber and two on the other—alter- 
nating with the three burners on the opposite side. 

There is another shop using fuel oil, which has furnaces 
about 8 ft. deep and 4 ft. wide, on account of the long 
work used in the shop. Here the shop superintendent has 
built two combustion chambers, one on each side midway 
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of the 8 ft. depth and directly opposite each other; from 
ull appearances and reports this furnace seems to give 
general satisfaction ; in fact, it is said that it only takes 
10 min. for the furnace to heat up in the morning in 
comparison with a hand-fired coal furnace of the same 


size taking one hour. 
THe INCREASING PRICE OF FUEL OIL 


Then there is another thing with which manufacturers 
and others using fuel oil have to contend; this is the fact 
that up to only a few years ago when fuel oil was so much 
advocated for all these operations it was comparatively 
cheap ; within the last six or eight years oil has doubled in 
rice and is still going up, so that it is becoming a live 
question as to what can be done to reduce the fuel-oil 
bills. 

Naturally the first thing of which to be sure, and to be 
sure of without a doubt is that all the work possible is 
being obtained from the furnaces and the spending of a 
few dollars to ascertain this information should not be 
allowed to stand in the way. If the best results possible 
with fuel oil are not being obtained (and there is a whole 
lot to be considered), it will pay to know it and get an- 
other fuel. Or what is far more likely if it is found out 
that it is possible to get 50 per cent. more work out of the 
furnaces than at present it certainly is well worth the 
money spent. 

There is no doubt in my mind that it would pay every 
manufacturing concern which is annually paying large 
bills for fuel to have a man doing nothing else but watch- 
ing the leaks between the input and output of work. 
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A Method for Computing the 
Bending Stresses Acting on 
Beams 
By C. D. MILLER 


The theory bearing on the computation of the bending 
stresses acting on a beam which is supported at both ends 
and loaded in any irregular manner, is familiar to those 
interested in mechanics. 

Treatment of the problem, 
method of making the actual computation of the bending 
stresses which is of considerable advantage, in reducing 
the labor to a minimum by avoiding all unnecessary oper- 
ations, and in reducing the whole process to a fixed rule 
so that the computator need not even understand what 
he is doing, and yet will still get correct results. The 
computation, being made according to a standard form, 
is easily checked in detail, and as the final number found 
in the process is the bending stress acting on the beam 
at one end, that is, zero, within the limits of error’ of the 
uumerical work, it gives an almost certain check on the 


however, leads to the 


correctness of the work. 

In the diagram, W,, W., W,, represent loads of 125 
lb., 35 Ib., and 67 Ib., their distances apart being given by 
L, = 9% in., and L, = 814 in. This special case is of 
so irregular a form, that it can be readily seen that the 
method applied to it will apply to any sort of load. A 
continuous load, as a layer of coal of varying depth, may 
be treated by dividing it into elements and treating each 
of these as a load concentrated at its center. 

As is shown in elementary works on mechanics, to get 
the bending stress acting on the beam, say at W,, we 
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must find the force with which the beam bears on the 
wall, multiply this force by the distance from the wall 
to W,, and subtract this product from the sum of the 
products of the loads W,, and W, by their distances from 
W,, that is, from the sum W, X (LL, + L.) + W, X L,. 

First, then, must be found the force with which one end 
of the beam bears on the wall, which may be found from 
the center of gravity of the loads, and the sum of the 
loads. This force or “end reaction” is represented in the 
diagram by the length of the line R, O,, which is found 
by the computation given in the table. 

Supposing the beam to occupy the position of line 


O, O., area of rectangle A, D, = turning movement of 
W, about O,, and area of rectangle C, D, = turning 


movement of W, about O,, and so on, the sum of the 
areas of all the rectangles A, D,, C, D., C, D,, being 
equal to the turning movement of the entire load about 
O,. But this is the same as the sum of the areas of the 
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rectangles A, (,, A, C,, A, Cy. Call this sum S. Then 


S — 1040 is the distance in inches from O, to the center 
of gravity of the entire load, and 1040 Ib. multiplied by 
this distance and divided by 96 in., or simply (S ~ 96) 
lb. is the reaction at O, or R, O,. 

Now about any point / as F,,*the turning movement of 
the loads W,, W,, W,, is the sum of the areas of the 
rectangles A, F,, C, F,, C, Cy, or the area under the 
broken line from A, to (,. The turning movement about 
KE, due to the reaction of O, is the area of the rectangle 
R, FE, therefore, the turning movement acting on the 
beam at F, is the area of the rectangle R, HZ, minus the 
area under the broken line A, C,, or the sum of the areas 
of the rectangles R, F,, B, E,, B, E;, B, Ey. The turn- 
ing movement acting on the beam at F, is likewise the 
area of the rectangle R, F, minus the area under the 
broken line A, C,, or the sum of the areas of the rect- 
angles R, E,, B, F., B, E,, B, E,, B, E;, minus the sum 
of the areas of the rectangles B; F,, B, E,. 

The error of —11 is seen to be within the limits of error 
of being zero. It is the algebraic sum of the sixth column 
of the table. 

If only the maximum bending stress is required, it is 
only necessary to take the sum of the positive terms of 
the sixth column. The form of the table is of general 
application, since it is only necessary to set down the data 
in the first two columns, the number of vertical spaces 
depending only on the number of loads. 
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Torsion Tests of Cast-Iron 


By J. B. Kommers* 


SYNOPSIS—The experiments described were planned 
in the materials testing laboratory at the University of 
Wisconsin. The intention was to perform tests which 
would be of interest to students of mechanical engineer- 
ing, but which would depart from ordinary routine and 
enter the field of experimental research. 
* 

Tests similar to those which will be described have 
been performed by Bacht, the German investigator, but 
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Fig. 1. SHAPE AND DIMENSIONS OF SPECIMENS 


he did not measure the angle of twist of the specimens 
as has been done in the present tests. 

The specimens upon which the tests were performed 
are shown in Fig. 1. The round specimens were for 
the purpose of determining the modulus of rupture and 
the modulus of elasticity in torsion ; the rectangular speci- 
mens were designed with a cross-section 0.625 by 6 in. 
The specimens with the channel cross-section all had a 
web equal in size to the section of the rectangular speci- 
mens, but they differed from each other in the width of 
the flange. Series A had flanges 0.625 in. wide; Series 
B, 1.25 in.; Series C, 1.875 in., and Series D, 3.125 in. 
These test pieces were all designed so that the longitud- 
inal axis of the circular ends coincided with the cen- 

*Assistant professor of mechanics, University of Wisconsin, 


Madison, Wis. 
+See Bach’s “Elastizitéit und Festigkeit,” pp. 328 and 332. 


troidal axis of the channel cross-section. All test pieces 
were made of gray cast iron and there were three speci- 
mens of each kind. The tensile strength of the cast iron 
was 29,100 and 28,800 lb. per sq.in., as determined from 
two tensile specimens, 

The objects of the tests were as follows: (1) To de- 
termine whether cast-iron channel sections are increased 
in strength by making the flanges wider; (2) to deter- 
mine, if possible, which formula will properly express 
the strength of such members; (3) to determine whether 
the formula suggested by St. Venant for measuring the 
angle of twist is correct; and (4) to find the proper 
constant for channel sections to be used in that formula. 

The experiments were performed on a 125,000 in.-lb. 
Riehle torsion machine, which was provided with three 
toothed segments arranged at 120 deg. with each other 
Considerable difficulty was 
encountered in the use of these grips on account of slip- 
ping until finally the ends of the specimens were planed 
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for gripping the specimens. 











Fig. 2. Apparatus ror MEASURING ANGLE oF Twist 
down at places 120 deg. apart, as shown in Fig. 9. This 
prevented most of the slipping but in each case the test 
had to be started with an initial twisting moment before 
readings could be taken. This tended to produce some 
error in a number of calculations because in plotting 
the curves of twisting moment and angle of twist there 
was some question as to just where the curve intersected 
the axis of abscissas. In the curve was ex- 
tended in the direction in which it seemed to be going, 
but it would be more accurate to have readings at small 


increments of twisting moment, starting with zero. 


each case 


DESCRIPTION OF MEASURING MACHINE 


In Fig. 2 
angle of twist. 
6 in. apart, so that the angle of twist over 6 in. Was 
measured. The points of attachment were at the ends of 
a centroidal axis and in the sketch the method of at- 
tachment for the channel sections is shown. The levers 
were 20 in. long and at their ends were attached arcs of 
circles of 20-in. radius. A No. 36 covered copper wire 
passed from this are at the end of each lever and was 
wound once around the drum B. At the end of the wire 
was a small weight to keep the wire taut. The drums 
B were attached to separate spindles C, as shown. One 
spindle carried a pointer and the other spindle carried a 
dial, which was graduated to 4% deg. As the test piece 
was twisted, both levers moved in the same direction, 


is shown the apparatus for measuring the 
The levers A were attached in each case 
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but the lever actuating the pointer, being farther from 
the fixed head of the machine, moved faster than the 
lever actuating the dial. Thus the actual relative twist 
of the two sections 6 in, apart was determined. Since 
the lever was 20 in. long and the radius of the drum B 
was 0.5 in., the angle of twist was multiplied by 40. 

Table 1 shows a sample set of readings taken on Chan- 
nel No. 3—Series C. In the case of the round specimen 
No. 1, the readings were taken up to rupture, but with 
the other specimens the apparatus was removed from the 
specimen before rupture to prevent damage. 





Twisting Moment, Angle Twisting Moment, Angle 
In.-Lb. Reading In.-Lb. Reading 
1,000 14.2 6,000 20.3 
1,560 14.9 6,500 21.0 
2,000 15.4 7,000 21.6 
2,500 15.9 8,000 23.2 
3,000 16.4 9,000 25.0 
3,500 17.0 10,000 26.5 
4,000 17.5 12,000 29.7 
4,500 18.2 14,000 33.1 
»,000 18.8 16,000 46.8 
5,500 19.5 27,830 Ultimate 
TABLE 1. READINGS TAKEN ON CHANNEL NO. 3—SERIE 
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Figs. 3, 4, 5, 6, 7 and 8 show the curves of twisting 
moment and angle of twist which were obtained in each 
In. the case of Series D, Fig. 8, No. 1a had pre- 
viously been loaded to 17,700 in.-lb., No. 1b to 27,000 
in.-lb., and No. 3b to 7000 in.-lb. The curves all show 
a tendency to bend away from the axis of ordinates as the 
moment increases. In the case of channel sections A and 
(’, this tendéncy seems to be more pronounced at the 
beginning of the curve. In Fig. 5 the curve for rectangle 
No. 1 has been drawn for comparative purposes. It is 
marked Curve No. 4, and shows the same general form as 
the curves for the channel sections. 

In Table 2 are tabulated some of the results from the 
tests. Specimen No. 1, Series D broke outside of the end 
plates on the round part of the specimen, and the ulti- 
mate load is therefore not recorded. The modulus of 
rupture and the modulus of elasticity of the round speci- 
mens were calculated from formulas (a) and (b) follow- 
the modulus of rupture for the rectangular speci- 


case. 


ing ; 
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mens was calculated from formula (c) ; and the constant 
Z in St. Venant’s formula was calculated from formula 


(d). 


8S ~~ noe (a) 
32 Mi 
tie (b) 


Twisting Moment in Inch-pounds 





0 1 2 3 4 
AnMowsl Angie of Twist over 6In, in Degrees 
Fic. 4. RECTANGULAR SECTIONS 


8 







8 


fc) 
° 
S 
So 


Twisting Moment in Inch- pounds 
3 ro 


n 
S 
So 
So 


0 


0 02 04 0.6 08 1.0 1.2 
Angle of Twist over 6In., in Degrees 


An Macher 


CHANNEL SEcTIONS, Serres A. Curve No. 4 


Is REcTANGLE No, 1 


Fia. 5. 


o 9M 
* = 20th (°) 
7 , MI 
"**7@ ©) 
where 
S = Maximum unit stress; 


M = Twisting moment; 
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d = Diameter of round section; 

E = Modulus of elasticity in torsion; 

l= Length over which angle of twist was meas- 
ured ; 

Y = Angle of twist in radians; 
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CHANNEL Sections, SERIES B 
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Fie, 7. CHANNEL Sections, Serres C 
b = Breadth of rectangular section ; 
h = Height of rectangular section ; 
Z =A constant which is for the 
ellipse ; 
J = Polar moment of inertia of the section with re- 
spect to the centroidal axis ; 
A = Area of the cross-section. 
The value of EF used in formula (d) was the average 
three results obtained from the round specimens. 
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The values of A and J were determined from the actual 
dimensions of the cross-section in each case, J being cal- 
culated with respect to the centroidal axis. The calcula- 
tions for EF and Z in each case were made at a twisting 
moment which was one-fifth of the ultimate moment, 
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Fig. 8. CHANNEL SECTIONS, SERIES D 
Modulus Modulus 
Ultimate of Rupture of Elastic Moment Average 
Moment Lb. per city Lb. of Inertia Constant Constant 
Specimen  In.-Lb. Sq.In. per Sq.In. J Z 
Round 
No. 1 14,730 34,420 8,220,000 
Round 
No. 2 14,320 34,700 6,430,000 
Round 
No. 3 13,360 31,200 7,500,000 
Rectangle 
No. 1 20,940 37,160 11.85 “4 
Rectangle 
No. 2 20,760 39,200 11.46 36.4 > 41.4 
Rectangle | 
No. 3 20,640 39,040 11.43 43.7 |} 
Channel 
No. 1-A 20,860 18.39 35.3 } 
Channel 
No. 2-A 22,050 18.38 34.3 } 35.1 
Channel 
No. 3-A 2,570 19.04 35.6 | 
Channel 
No. 1-B 25,390 25.22 37.2 ) 
Channel 
No. 2-B 24,750 24.73 37.5} 37.5 
Chartinel 
No. 3-B 24,460 24.88 37.7 
Channel 
No. 1-C 26,330 34.51 42.6 
Channel 
No. 2-C 24,350 33.77 9.8 35.9 
Channel 
No. 3 27,830 33.90 35.4 
Channel 
No. la-D 4.70 45.3 
Channel 
No. 1b-D 54.70 44.3 
Channel 
No. 2-D 28,370 52.18 24.9 36.2 
Changel 
No. 3a-D 33,770 4&8 36.4 
Channel 
No. 3b-D 33,770 54.88 33.6 
Note: In getting average Z for Series D, No. la, No. 2 and No. 3a were 


averaged. 
TABLE 2. RESULTS ON ROUNDS, RECTANGLES AND CHANNELS 


a value which may be considered within the range of 
working values. 
Bach gives the following values for the constant Z: 
For circle and ellipse 
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Zz=4e* = 39.5 
For rectangle 
h by 
=- £ = 42.6 
b i Z 42.68 
For rectangle 
h 2 
: Z = 42.0 
b | , 
For rectangle 
h + 
~=- 4= 40. 
b | . 
For rectangle 
h 8 
-~=— Z = 38.5 
.*7-* ° 


Table 2 the values of Z determined from the 
rectangles and the channels, The results for the rec- 
tangles agree fairly well with those of Bach. The aver- 
age of all the channels gives a result of 36.2. The results 
are uniform enough to indicate that for working values 


gives 
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ing formula (c), assuming that only the 6-in. web is ef- 
fective and using the modulus of rupture as determired 
from the round specimens. In column B the same cal- 
culation was made using the modulus of rupture as de- 
termined from the rectangle specimens. In column C 
the moment was calculated, using the modulus of rupture 
as determined from the round specimens, but assuming 
that the material of the flanges was revolved through 90 
deg. to form a deep, narrow, rectangular section. The 
results in column B check most closely with the experi- 
mental results and this method of calculation evidently 
enables one to determine very closely the ultimate 
strength of a channel section. Furthermore, the results 
indicate that the flanges are practically useless in in- 
creasing the ultimate strength of channel sections. 

Figs. 9, 10 and 11 show the method of failure of the 
test pieces. The rounds and the rectangles broke sud- 
denly. The characteristic failure of the channel sections 
may be indicated by describing the failure of No. 3-C. 
At a moment of 26,740 in.-lb. the specimen cracked at 
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SPECIMENS 


of twisting moment, St. Venant’s formula may properly 
be used in caleulating angle of twist. The formula shows 
that the angle of twist varies inversely as the fourth power 
of the area. This indicates, therefore, that the flanges of 
the channel sections are effective in strengthening the 
sections against angle of twist. This is shown graphical- 
ly by the curves of the channel sections, which are all 
drawn to the same scale. As we go from Series A to Ser- 
les D, the curves become more nearly vertical. Fig. 5 
shows this again in comparing the channel section with 
the smallest flange and the rectangle section. 

In testing the rectangle sections, Nos. 1 and 3 were 
tested with the points of the angle-measuring apparatus 
attached at the ends of the long centroidal axis, while 
No. 2 had them attached at the ends of the short axis. 
The results are too few to lead to any conclusions, but 
they show that for the two rectangles measured alike, 
the results are almost exactly the same, while No. 2 is 
quite a little lower. 

COMPARISON OF EXPERIMENTAL RESULTS 

In Table 3 a comparison has been made between ex- 
perimental results and calculated values of ultimate mo- 
ment for the channel sections to determine whether the 
flanges are effective in increasing the ultimate strength. 
In column A the ultimate moment was calculated. us- 
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Fig. 10 Fig. 11. 
FAILURE 
Cc 
of os A B Moment 
Ultimate Moment at Moment Moment Based on 
Channel Moment First Crack Based on Based on Web and 
Number In.-Lb. In.-Lb feb Web Flange 
1-A 20,860 - 17,980 20,700 21,850 
2-A 22,050 19,680 18,500 21,300 22,370 
3-A 22,570 19,700 20,350 23,400 24,350 
1-B 25,390 23,880 18,400 21,150 26,160 
2-B 24,750 21,890 17,720 20,380 25,420 
3-B 24,460 23,340 17,800 20,460 25,400 
1-( 26,330 25,360 21,560 24,770 34,100 
2-( 24,350 21,980 19,130 22,000 31,000 
s 27,830 26,740 22,900 26,350 35,560 
2-D 28,370 28,370 20,800 23,900 40,700 
3-D 33.770 33,770 26,300 30,200 48,300 
TABLE 3. COMPARISON OF EXPERIMENTAL AND CALCULATED 


ULTIMATE MOMENTS FOR CHANNEL SECTIONS 


one end at the outside edge of the flange adjacent to the 
end plate; the moment simultaneously dropped to 24,440 
in.-lb.; at 27,830 in.-lb. the specimen cracked at a similar 
place at the other end and diagonally opposite; the mo- 
ment simultaneously dropped to 25,380 in.-lb.; the speci- 
men finally failed at 27,230 in.-lb., rupturing at one of 
the cracks which had been opened up. 

It may be stated here that in all the channel sections 
except Series D, the ultimate moment was slightly higher 
than the moment at which the first crack occurred. The 
fractures of all the test pieces showed good, clean breaks, 
except that in rectangle No. 2 there was a small blow- 
hole. 
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Detail Costs of Industrial Education 


By E. 


SYNOPSIS—A statement in detail of the costs of equip- 
ping and running an industrial school—prepared by the 
director of one of the most successful schools of its kind 
in this country. The cost per pupil for land, buildings 
and general equipment is $225.83. The cust of machines, 
tools and specific equipment for the trades averages $363 
per pupil. The maintenance charge per pupil per year 
is $139, with a deduction of $30 each for revenue from 
production. 
wf 

The chief bugbears of trade schools, to cities which 
have not tried them out on a businesslike scale, is their 
supposedly high cost. This has undoubtedly led to the 
promotion of various part-time schemes, which avowedly 
cost nothing, but which it is probable do not pay very 
large dividends on the cost. 

A trade school necessitates land, buildings, equipment, 
administration, teachers, materials, supplies, designing, 
sales, collections and every other thing that a commer- 
cial manufacturing plant has to face except cash divi- 
dends and taxes, Let us see what the cost might be and 
still declare substantial dividends in the shape of gradu- 
ates. 

If such a school increases the value of each graduate 
one dollar a day over what he would otherwise be worth, 
which is not in the least degree difficult, then his total in- 
crease in value is one dollar a day invested at a reasonable 
rate, say 5 per cent., for at least 40 years, which is a lit- 
tle less than the graduate’s expectation of life as deter- 
mined by the insurance actuaries. Suppose this dollar a 
day to be earned 300 days in the year and to be placed 
at interest and compounded annually only, it will then 
amount to a trifle over $36,000. During this same life- 
time, the money spent giving the boy his trade would 
have grown six times at ordinary rates of interest. If 
the cost has been $600, which I hope to show later to be a 
reasonable figure, it would, in 40 years, amount to $3600, 
or 10 per cent. of the probable increase in his value. Or, 
if we put it another way, an increase in earning capacity 
of only 10c. per day would justify a trade school where 
the cost per pupil per year is $150. 

To people accustomed to rates of around $75 per year 
for technical high schools, this looks high, but the high 
school at its best is a preparatory school for higher edu- 
cation leading to more expensive education, while a trade 
school is a finishing school leading to a wage-earning po- 
sition on graduation. The $75 which the high school 
costs is amply justified in the case of those who do go to 
college or engineering schools, but only a small fraction 
do so. On the other hand, graduates of trade schools do 
in almost all cases follow their trades until they lead to 
some form of promotion. 


THe OriGinaL INVESTMENT 

It is out of the question to adequately teach a trade un- 
less shops are provided which compare favorably with 
those into which the graduates will go. It is as much a 
mistake to put too much money into the shop buildings 
vs too little. Quartered-oak trim, plate-glass windows, 
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polished floors, such as are coming to be the fad in tech- 
nical high schools, are all out of place. Modern re- 
quirements are a large open floor, plenty of light through 
comparatively small panes of glass, inexpensive to replace, 
maple floor square edged, so that replacement of worn 
spots is easy, and benches solid, level and well put te- 
gether. 

There is a great temptation to cut up such a shop into 
separate rooms for freshmen, sophomores and other classes. 
This makes it easier for an instructor, but it is bad be- 
cause it breeds danger that set courses will be laid out in 
which each pupil does the same things as every other 
pupil instead of having individual work. It is a great 
advantage to each pupil to see what older pupils are doing 
and how well they are doing it. There are also many 
legitimate opportunities for the older boys to take be- 
ginners as assistants on some job. For example, we have 
just been building four steel-plate fans. One of the older 
boys has taken the job with from two or four help- 
ers, who have had more and better experience than 
they would have with the amount of direction which the 
instructor could have given. 

On the other hand it is necessary to provide separate 
shops and equipment for the different trades. Too many 
schools attempt to teach general wood-working without 
realizing that there is no such trade. There are pattern 
makers, whose work is more closely allied to that of the 
machinist and molder than to the other wood-working 
trades. There is the cabinet maker, whose work is a re- 
finement of that of the shop carpenter, and then there 
is the outside carpenter, whose trade has little connection 
with either. The latter is almost wholly an assembling 
trade using hand tools. 

There are other trades which should be taught in 
schools, such as plumbing, painting and decorating, elec- 
tric wiring, steam fitting, printing, shoemaking, which 
are absolutely distinct and require entirely separate equip- 
ment. 

FLoon SPACE AND SITE 

The average floor space needed for all these trades we 
find to be about 70 sq.ft. per pupil. This is for shop only 
and does not include administrative offices, class rooms, 
power plant, gymnasium, halls, and the like, 30 sq.ft. per 
pupil will cover all of these except gymrasium and as- 
sembly hall, neither of which are real essentials of trade 
training, but are rather of social value: but not any less 
valuable in their own field than the trade training. 

The cost of land on which to erect a trade school is 
indeterminate. Some locations could not be accepted as a 
gift. Others are worth whatever the market may demand. 
If we allow 100 sq.ft. of floor space per pupil, which 
may be concentrated on three or even four floors. we 
should allow at least 50 sq.ft. of land, so that there shall 
be sufficient room for recreation. 

Some have said that the different trades offer sufficient 
exercise, but that is not true in general, for whatever 
exercise there is in any trade is unbalanced. We think 
of a blacksmith as a sturdy man with enormous muscles, 
but really all his development is above his hips and his 
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back is usually bent. The present-day machinist gets 
about as much exercise as a department-store clerk. An 
outside carpenter has enough climbing and hard work so 
that his legs and right arm are fairly developed and he 
gets outdoor air to breathe, which is his great advantage. 

It would seem, however, that land for a school ought 
to be obtainable for as low as one dollar a square foot, 
which would make the cost of land per pupil $50. In 
large cities such a piece could not be obtained near the 
center, but such schools need no more to be centrally 
located than do shops. The chief requisite for location 
is accessibility by street cars and through decent streets, 
not past too many saloons or other undesirable places. 

Cheap power or side tracks are only desirable as they 
are to a small shop working on small work. Power and 
transportation are relatively small bills. The big bill 
is instruction; therefore, location such that instructors 
can find acceptable housing within a comfortable distance 
is likely to be a financial consideration. 


Cost or BUILDINGS 


We have seen previously that 70 sq.ft. of floor space is 
required for shops, which should be built for about $1.25 
per sq.ft. The cost of building is, however, at least $2 
per sq.ft. for the offices and recitation rooms in states 
where the laws relating to ventilation are as stringent as 
in Massachusetts. This rate would make the buildings 
cost $147.50 per pupil. This is the bare building, includ- 
ing only the walls, roof and floors with the necessary 


plumbing. It does not include heat, light, power, or any 
equipment. Nor does it give sumptuous offices nor should 


it until the pupils are sufficiently advanced to do sump- 
tuous work. It is based on mill construction in the shops 
and in painted brick walls, in the recitation rooms and 
office. It allows for no plastering. 

Cost oF EQUIPMENT 

General equipment, including heat, light, power, class- 
room and office furniture, is practically the same for all 
trades. Power is the most variable, but as most of it is 
used in turning shafting and little gets to the actual work 
in hand, it is comparatively unimportant. In the New 
England states a heating plant with high-pressure boilers 
feeding a vacuum system through a reducing valve or us- 
ing an engine for that purpose, should cost not over 10c. 
per sq.ft. of floor area, or $19 per pupil. Unfortunately 
a heating plant must be in operation at a definite time, 
so that it is unlikely that an occasion will often arise 
where it can be put in by the pupils, though we have 
put in all the heating system for our new addition 
of nearly an acre of floor space with boys’ work, no 
journeymen having been employed at all. We began work 
in July, putting a 4-in., high-pressure steam main down 
through the old building and got the thing along far 
enough so that we were very comfortable with the ther- 
mometer 10 deg. below zero. 

Lighting is a thing that can be installed partially or 
temporarily and then replaced with permanent work as 
a part of the training of the pupils. In such a building 
as we have discussed, it would all be exposed work with 
knobs and cleats, except for a little conduit work on 
the walls. We were able to begin with an expense of about 
3c. per sq.ft. of floor area, though a complete job should 
run up to 10c. Neither this nor the cost of heat referred 
to includes any part of the power plant except the boilers. 
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There is a strong argument in favor of depending on 
electric power from outside unless there is to be training 
in power-plant operation, or unless the engine can be run 
as a reducing valve. Even in the latter case the extra 
wage for an engineer, who probably would have to be kept 
employed during the summer, may offset the advantage 
gained. We have found that our average load during 
months when no lighting was done was only about 1 hp. 
to 15 boys, while our total lighting and power load is 
nearer a horsepower to four boys. A peak load of a 
horsepower to every three boys should be allowed. The 
cost of engine and generator will run from $40 per hp., 
or $13.33 per pupil up, according to the speed at which 
they are run. Possibly a four-valve engine with a belt- 
connected generator can be installed for less, but it would 
be of questionable advantage. 

Office and classroom furniture is a small item, or 
should be kept so until the pupils are ready to make up 
something that is good. Two dollars per pupil will read- 
ily cover adequate office furnishings, unless the school is 
very small, and have enough left over to provide tablet 
arm chairs. The chairs usually sold for such purposes 
are made of brittle wood, so that their use is only an ex- 
pedient to tide over the time till more substantial ones 
can be made by the cabinet makers. 


SUMMARY OF GENERAL Costs 


Up to this point our general cost per pupil for land, 
buildings and equipment, other than that used for the 
specific trades, is as follows: 


ni ed < wg Wa Sai baa ane De 6m ea Mae eure Ae ae $50.00 
IE <0 waned = mata mks Se eccunaid ck tkae Mies wae oe are 147.50 
SN? i & wink a6 o.049 4 4% > C8 Dae Oe eee hee awae ea 10.00 
I «--'ul ts a a hve bla a ace a a A Ae we ee nae nO eee .00 
gn ads ae Aiea dae ie aed ae ele Srealon en wie et 13.33 
CHSS GRA elese-room FuermitUre. ...cccccccccevccscere 2.00 

MOD uc > ob Ghd. 4:8 a ek actre Sua eee $225.83 


Cost or EquiPpMENT FoR Speciric TRADES—THE 
MACHINIST TRADE 


There is an almost unlimited temptation to cut corners 
in this trade because there is so great a difference between 
an adequate equipment and one that can be utilized in a 
slipshod way. The lathe equipment, after getting all the 
discount that an educational iristitution can expect, will 
cost at least $500 per pupil. This includes belting, small 
tools and a chuck to every third or fourth lathe and a 
taper attachment on one in ten. Better figures can be 
obtained if the whole equipment is of one make, but that 
is bad as the boys should become familiar with all the 
types possible. Planers will average $750. Drills, if a 
radial is included and balanced with one or two sensitives, 
at $250. Grinders $650 and millers $700. Add in 
benches, vises and a fair tool-room equipment, and the 
total cost for a well balanced shop is $600 to $650 each. 
This can be cut in half by alternating two sets of boys 
every other week. 


Woop-Suorp EquIPpMENT 


Wood-shop equipment for pattern making, cabinet 
making and inside carpentry or mill work will average 
about $100 per full-time pupil, provided a really modern 
equipment is put in, including saws and planers of some 
weight, four-side molder, and so on. Outside carpentry 
requires the minimum of equipment and $25 would outfit 
each boy very well. The problem of teaching this or most 
of the other trades which may be classified as assembling 
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trades, has not as yet been solved in a really satisfactory 
way. It sounds practical to build a house, but the build- 
ing of a house does not make a balanced project because, 
if a small enough number of boys is put on the job to al- 
low them a reasonable amount of training in laying 
shingles and putting up inside finish, they will have to do 
so much rough work and laying of floors that they will 
be exploited to an extent that will raise legitimate criti- 
cism. 


EQUIPMENT FOR STEAM-ENGINE OPERATION 


This requires an engine of some kind for each three 
boys at work at once. The larger number of engines may 
be second hand. A portion of the equipment has been 
covered under power, heat and light, as the service plant 
should be operated by the pupils, of course, under close 
supervision. With the necessary pumps, condensers and 
general auxiliary apparatus and fittings, the cost for each 
pupil actually on the job outside the service plant should 
be kept down to $200 each. Electrical work, wiring, mo- 
tor winding and operation require a rather high-cost in- 
itial equipment. Wiring alone requires hardly $10 per 
pupil, but the installation of enough generators and mo- 
tors to enable efficient work to be done will cost close to 
$300 per pupil. This includes measuring instruments, 
switches, circuit-breakers, rheostats, and the like, but does 
not include a supply of wire, cleats, knobs or fuses, which 
are strictly a maintenance charge. A combination course 
in wiring and motor work can be equipped for $150 per 
pupil without giving undue prominence to wiring alone. 

Foundry work is not attempted in nearly so many 
places as it should be. Its first cost is low and its pros- 
pects for financial returns are great. A small] but prac- 
ticable cupola, fan, motor, core oven, brass furnace, ladles, 
a fair supply of flasks and benches, cost hardly more than 
the floor that would be laid in the same space for any 
other works so it might be said that the equipment would 
cost practically nothing. A thousand dollars will go 
a long way toward fitting up a perfectly practicable 
foundry, one that will be of immense value in the train- 
ing of pattern makers and a very little more will make it 
adequate for teaching molding itself. 


AVERAGE Cost PER PUPIL FOR EQUIPMENT 


The other trades not so closely allied to those in which 
the readers of the AMERICAN! MACHINIST are interested, 
average to cost under $100 each for equipment. A typi- 
cal school having 100 machinists, 50 pattern makers, 50 
cabinet makers, 50 inside carpenters, 25 steam engineers, 
25 electrical workers, 25 molders, in al! 325 pupils, if 
half the boys are in shop at a time, can be equipped for 
these specific trades at about $137 for each one of the 
total number in the school. A few more boys taking a 
drafting course will help reduce this a trifle. This, added 
to $226 per pupil for land, building and general equip- 
ment, gives $363 each for the 325 boys, or about $118,000 
total, the accuracy of which is borne out by our expendi- 
tures here in Worcester if we make due allowance for 
extra land and buildings for future growth. 


Cost or ADMINISTRATION 


The cost of maintenance is largely one of instruction. 
Competent instruction costs money. A small school can- 
not afford to have any but the best all-around instructors. 
Cost of administration is, or ought to be, nearly as much 
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in a small school as a large one. Judging by personal 
experience I should say that a school of 200 to 250 pupils 
is easier to handle than one larger or smaller. A smaller 
number of pupils necessitates instructors trying to handle 
matters in which they are not experts. Two hundred will 
allow enough instructors to insure each one a specialty 
in which he should readily perfect himself. A larger 
number makes it impossible for the director to keep in 
direct touch with his pupils. He only knows of them by 
report from heads of departments. A school divided into 
departments so that the heads of departments know their 
pupils and their ability in all subjects of instruction is 
virtually a number of separate schools. The head of such 
a department then becomes the real head of a school while 
the man at the head of all departments becomes largely a 
business manager. 

Housing, power, heat, light and clerical service then 
become almost the only savings to be expected by putting 
the several departments in one building. 1 realize that it 
is getting to be the fashion to build large high schools, 
accommodating in at least one instance up to 4000 pupils 
all under one principal, but high-school administration is 
so entirely different from that of a trade school, that these 
schools should not be used as a criterion. More than 
that, some day I expect to see the American public awake 
to the fact that the way to get better public-school service 
is to pay enough for it, so that teachers and principals 
will have few enough pupils so that they can keep in per- 
sonal touch with each one. 

In a small school, the director may himself teach and 
thereby reduce the charge of administration. In a large 
school he will need assistance, first clerical, and later an 
assistant director, then later, a portion at least of the 
salaries of heads of departments should be charged to ad- 
ministration. It appears to cost from $15 to $30 per 
pupil for this service, the lower charge representing a 
school of 400 to 500 pupils. This is twice the cost of the 
usual high school. 


INsTRUCTORS AND THEIR Cost 


Instructors should be nearly all men, though a small 
feminine influence of the right sort is almost indispensa- 
ble. Men instructors in high schools average in New Eng- 
land something like $1800 a year of 40 weeks, or $45 a 
week, which, as they are free usually to add to their in- 
come during vacation and evenings, and as the weeks 
are only about 25 hours long, seems like pretty fair pay 
to the average mechanic. Twelve hundred dollars a year 
of 40 weeks, or $30 a week, will tempt some pretty capable 
men to try teaching, but just so surely as they make 
good, other schools are anxious to get them and salary 
rates must be boosted to hold them. There is a consider- 
able demand for shop-trained men with teaching exper- 
ience in the manual-training schools, and they have no 
scruples about getting them whenever they find them. 
The consequence is that a trade school, being under the 
necessity of taking on shop men, must raise their salaries 
quite rapidly in order to hold them. 

On the other hand, the capacity of the right man to 
handle boys grows faster than his salary. That capacity 
is very variable. We have men who, after two or three 
years’ experience, can handle as high as 25 or 30 boys 
taken from all years at once and do it better than they 
could handle a half a dozen when they first came to the 
school. The Massachusetts Board of Education prescribes 
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i limit of 15 boys to one instructor, unless he has shown 
ability to do his work successfully with more. How- 
ever, an instructor whose limit is 15 pupils, will not be 
in great demand by other schools. As salaries go up 
and the school increases in size, it is possible to hold down 
expenses by employing a few assistants at lower rates. 
By this means the actual cost of instruction should be 
brought down to $80 per pupil per year. We have had 
to keep it down to $60, but that is really too low to ex- 
pect until an organization is well matured. The cost 
of power, heat and light will depend on whether the en- 
gineer is an instructor so that his pay is included under 
that head, and whether cheap electric power is available 
during the summer months, also on the price of coal, 
though that is not a very large item as compared with 
the rest of the expenses. We have found $15 per pupil 
ample to cover our expenses in that direction. 


OrHER EXPENSES 


Other expenses, such as janitor service, freight and 
cartage, books, repairs, come to about $14 per pupil. 
They might run much higher without being a subject of 
criticism, but we feel that boys should learn to keep the 
shops clean themselves. We are willing to pay for keep- 
ing classrooms, corridors, halls and toilets in shape. Books 
are not a large item, though every trade-school man is 
hoping that something usable will yet be published, 

The remaining expense is for materials. Experience, 
however, shows that it is entirely possible to get back the 
entire cost of materials and cover all depreciation of plant 
and equipment with a margin beyond, which we found 
last year to be about $30 per pupil. This return should 
be taken into account whether it represents a cash return 
or whether it represents added equipment, in which latter 
case the market value of equipment made should be trans- 
ferred to the equipment account. There is a serious 
danger here because of the temptation which it places on 
those responsible for the school to make a good showing 
by means of an inventory inflated unintentionally by add- 
ing to it equipment which is usable, but which was not 
We try to avoid this danger by 
By so doing we 


made up to market value. 

, ; We? wark for } 
exchanging pupils’ work for equipment. 
get the market’s criticisms of our work, we hold the boys 
up to a commercial standard and we have good authority 
for inventorying equipment so obtained at the value 
shown by the invoices. 


SuMMARY OF MAINTENANCE CHARGES 


Summing up these figures, we have: 


Administration 
Instructors ; ; 
Power, heat and light .......... ie 15 


i oe see as ah ea tee ae anes eeanewes 14 
3139 
Revenue above cost of materiale ....cscccccccsesvcccses 30 
$109 


which likewise compares favorably with what we have ac- 
complished, It should, however, be borne in mind that 
these figures can only be cut by a happy coincidence, 
such as finding in the organization men who can sell 
goods, design machinery, furniture, etc., and who are 
not so selfish but that they are willing to lend their pro- 
fessional abilities to these other ends for which they are 
not directly paid. 

The question of obtaining the small amount of com- 
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mercial work necessary in a school of even 30u or 400 
boys is not a serious one to a man accustomed to getting 
five or ten thousand dollars worth of business a month, 
for the whole product will not exceed one or two thousand. 
All the designing necessary will not appear to amount 
to anything to a professional designer, but these jobs are 
mountainous to anyone who does not know how to do 
either. 
CORRELATED WORK 


Then there is the problem of the relating of the dif- 
ferent trades to each other in such a way as to aid each 
other. If the machine shop must send outside to get 
patterns made because the pattern shop has taken so many 
orders that it cannot stop to make them, if the cost sheets 
must wait the convenience of the print shop, if the elec- 
trical or steam department cannot get machines repaired 
or rebuilt, then there is waste which is totally unneces- 
sary. 

This is one of the strongest reasons for running a 
foundry in connection with such a school, not so much 
with the idea of teaching boys to ram sand, as to put 
the pattern makers to test by having them mold their own 
pattern and mount their patterns for use on machines. 
The school foundry possibly might not be able to wholly 
supply the machine shop with castings, but it would be 
able to make good use of the scrap iron which the ma- 
chine shop inevitably makes and might otherwise go to 
waste. 

In comparing the cost of trade schools with ordinary 
high schools, it should be borne in mind that the first 
cost per pupil is about the same, the extra cost of equip- 
ment being offset by the lesser cost of the building. The 
cost of maintenance is about 40 per cent. higher than for 
a classical school, but it should be remembered that a 
trade school is or should be in session nearly double the 
time that the high school runs. In view of all this, it 
would appear that there is no financial reason to interfere 
with the establishment of trade schools wherever there 
are pupils enough who wish such training to make it de- 
sirable. 


& : 

In experiments to determine the relative strengths of 
wire, wood and steel wheels, recently conducted on the Riehle 
testing machine at the University of Michigan, the steel 
wheel proved the strongest. This type did not fail under a 
lateral pressure of 8940 lb. to the sq.in.., whereas the wood 
wheel collapsed at 4500 lb., and two spokes in the wire wheel 
broke at 4000 lb. In the latter test, however, no nipples 
pulled through the rim. 


3 


The tensile strength of aluminum bronze is liable to 
variation within wide limits and may range from 40,000 to 
80,000 lb. per sq.in. for a 10 per cent. bronze, according to 
“The Foundry.” This variation is due to the manner in which 
the alloy is handled in melting and the temperature at which 
it is poured into the mold. The elastic limit of aluminum 
bronze apparently is low as compared with steel of the same 
ultimate stress, but as shown by Carpenter and Edwards in 
the eighth report to the Alloys Research Committee of the 
Institution of Mechanical Engineers, London, Eng., this in 
feriority is more apparent than real. It is claimed that a 
10 per cent. aluminum bronze compares favorably in physical 
properties with a Swedish bessemer steel containing 0.35 
per cent. carbon. A dense aluminum alloy can be made as 
follows: Copper, 85 per cent.; 30 per cent. manganese cop- 
per, 1 per cent.; nickel, 4 per cent., and aluminum, 10 per 
cent. The physical properties of this alloy follow: Tensile 
strength, 69,500 Ib. per sq.in.; elastic limit, 25,500 lb. per 
sq.in.; elongation, 17 per cent.; reduction of area, 16.8 per 
cent. and Brinell hardness, 93. 
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Quantity Production of Bicycle 
Cranks and Sprockets 


By EruHan VIALL 


SYNOPSIS—The machining of one-piece bicycle cranks 
presents a number of problems with which the ordinary 
mechanic is not familiar, The more interesting ones 
are here shown. The method of milling and keying de- 
tachable Racycle cranks is also shown. A special ver- 
tical spindle machine with automatic feed trip for 
shouldering narrow chain sprockets is described in detail. 
oe 

Many of the bicycle factories with whose product we 
were familiar in the good old bicycle days of the nine- 
ties, have disappeared forever, and are only a memory, 
but those that survived the conditions that arose at the 
time or shortly after, the formation of what was known 
as the “bicycle trust,” or the American Bicycle Co., have 
gradually grown and expanded till the yearly output of 


bicycles is probably greater than even in the palmiest 
pre-trust days. One of the familiar models is the Racy- 
cle made by the Miami Cycle & Mfg. Co., Middletown, 
Ohio. This firm also makes the Hudson, Merkel, Miami 
and other models, as well as the 14-year-old Flying 
Merkel motorcycle. This company has built one addi- 
tion after another to the original plant, and also has a 
motor plant in Indianapolis. 

Several kinds of cranks are used in the product, but 
the more interesting work is in connection with what are 
known as the one-piece cranks. 

MACHINING ONE-Piecrk CRANKS 


Many of us no doubt reca!] some of the older types 
of one-piece cranks that were centered just opposite the 
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Fig. 1. 


Fie. 2. Jia ror HoLtow Mitiine Driver Pin 
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Fic. 3. Tuer HoLttow MILLING Jig OPEN 


Fie. 4. CrANK-ENbD DriLLING AND TAPPING JIa 
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ends of the axle for the purpose of turning. Some even 
had little bosses on them for the center holes and called 
attention to this fact as not weakening the crank. How- 
ever, the ones used by this company closely resemble the 
original Fauber type and are held and machined as 
shown Fig. 1. 

The sprocket side of the forged crank is held in the 
formed jaws of a two-jawed universal chuck. Two tools 
are held in the tool-post, one for each surface turned 
near the ends of the axle. The tools are started at the 
right so as to clear the right-hand crank, and are fed 
to the left. Both are fed far enough so that the left- 
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Fic. 5. Dritting AND TAPPING J1G OPEN 





Fie. 6. Tue Tureap-Cutting ARRANGEMENTS 
hand tool forms a shoulder and seat for the sprocket. 
A heavy steadyrest backs the axle as it is turned. 

The next operation is to hollow mill the sprocket driv- 
ing a. on the crank. This is done in the jig shown in 
Fig. 2, the hollow mill being run down through the bush- 
ing A. The pin which is formed is shown at B. As 
the clamping arrangement is unusual it is shown open 
in Fig. 3. Two hinged pressure pieces with hooked ends 
A and B, are swung around so that the ends rest against 
the crank axle. Between these two pieces is a claw-like 
piece C, the claw of which fits over the head of the 
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screw D. The locking pressure is secured by means of 
an eccentric operated by the handle Z. As pressure is 
applied the turned parts of the axle are forced solidly 
against hardened V’s at the back; proper alignment is 
secured by the two pins at F. This forms an extremely 
quick and effective method of locking in an awkward 
piece. 

The crank ends are drilled, counterbored and tapped 
for pedal pins in the jig shown in Fig. 4. These jigs 
are made in pairs for the right- and left-hand cranks. 
The end is drilled with the bushing slide in the position 
shown at A. As soon as the hole is drilled the bushing 
slide is run out as shown at B Fig. 5. The bushing is 
properly located over the end of the crank by means of 
a V-block on the under side of the slide which butts 
against the end of the crank. With the bushing out of 
the way the facing tool and tap may be used. The axle 

held between V-blocks, the clamp being locked with 
an ordinary hook lock. 

‘THREADING 

For threading, the cranks are held in a way similar 
to that used when turning. A right-hand thread is cut 
on one end of the axle and a left-hand one on the other. 
This is done with a double-end split die held in universal 
jaws as shown in Fig. 6. The jaws are opened or closed 
by turning the handwheel A. The die-holding jaws are 
carried in a cross-slide which is coupled to the turret 
slide of the machine so that the feeding movement nec- 
essary to the thread cutting is obtained by means of the 
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Fie. 7. Muitirne Racycie Cranks 
regular turret capstan wheel. As can be seen the turret 
itself is removed as it is of no use in this work and would 
only be in the way. 
Mitiine Racycie CRANKS 
The cranks used in Racycles are forged from 55- 
point carbon steel and are made so as to carry the ball 
cup in the large end. This makes it possible to have 
the cranks in line with the bearings and the sprocket 
between them. Part of the large end of the crank may 
be finished by boring and turning in the ordinary way, 
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but the part of the large end in line with the crank 
does not permit of turning so it is milled in the fixture 
shown in Fig. 7. A milled crank is shown at A and one 
previous to the operation at B. The crank to be milled 
is held as shown at C by a bolt and nut, and is driven 
by one of the pins in the disk. The formed mill D re- 
moves the superfluous metal as the operator turns the 
crank-wheel £. 


KEYING THE CRANKS 


Racycle cranks are kept from turning on the axle by 
means of two steel pins or keys in each. The holes or 
keyways for these are drilled in a special jig. First, how- 
ever, the two cranks must be pressed onto the axle in 
line with each other. This is done in the hand press 
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place onto the axle they are placed in the jig shown in 
Fig. 9, and the two keyways drilled in each end. These 
are drilled so as to have each about half in the axle and 
half in the crank. The drill bushing A is shown with 
four holes in it. This is done so that when two of 
the holes become worn, the bushing may be given a quar- 
ter turn and the other two used. Notches are ground 
in the shoulder of the bushing exactly 90 deg. apart. 
These fit over a pin set into the jig so as to locate cor- 
rectly the bushing and have the holes drilled in proper 
relation to the crank. 


MACHINING SPROCKETS 


Sprockets for motorcycles and bicycles of all classes are 
milled in gangs in Brown & Sharpe automatic gear cut- 











Fie. 8. Presstnc Racycite CrRANKs ONTO AXLE 





Fie. 10. Tournrne SHoviperep Sprocket Rims 

shown in Fig. 8. Bushings fitting the recesses in the 
large ends of the cranks locate them properly, and pins 
set into slides fit into the pedal pin holes and line up 
the cranks. It is necessary to have these pins in slides 
in order to accommodate slight differences in the center 
distances as exact measurement is not needed in this 
case. After the cranks have been pressed firmly in 

















Burr Removine Device 


Fic. 11. 


ters. Racycle sprockets carry a Y-in. chain, and to 
have a sprocket carry so narrow a chain and yet be 
stiff enough for hard service, it must be shouldered. 
This is done previous to milling the teeth, in the special 
machine shown in Fig. 10. An unturned sprocket is 
shown at A and a shouldered one at B. The sprocket 
to be shouldered is carried on a plate as shown at C which 
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has two driving pins ) and #. The upper clamping 
plate F also carries a centering plug. The lower plate 
is driven through the worm gear G and worm H from 
the pulley 7. The cutting is done by two formed tools 
J and K, which are fed in simultaneously. The slides 
carrying the cutting tools are operated by means of a 
screw, through the worm gear L, 
This pulley is belted to the 
same shaft that carries the worm //. The feed is pro- 
vided with an automatic trip. For this purpose, the 
worm shaft is carried in a hinged bracket O which is held 
up so as to mesh with the worm by the latch-dog P. As 
the slide feeds in, the adjustable stop R# strikes the up- 
per end of this dog and releases the bracket which allows 


right- and left-hand 
worm M and pulley NV. 


the worm to drop down free of the worm gear and stops 
the feed. A graduated scale is placed at S to assist in 


setting for the depth of feed. 

The milling of the teeth naturally leaves some burr on 
all of the sprockets. This is removed with a file in a 
drilling machine fitted as shown in Fig. 11. This con- 
sists of a hardened plate with a centering plug in it 
bolted to the platen on which the sprocket is laid. A 
disk with driving pins in it is carried in the spindle and 
revolves the sprocket as the workman applies the file. 
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Internal Extension Planer Tool 
By Epwarp Hurst 


It sometimes happens that a rigid tool !s needed on the 
planer for cutting keyways and other internal work. The 
accompanying illustration shows such a device. When 
the tool is used for planing across an internal surface the 
bar (’ slides on the thrust shaft A. 

When the tool is fed directly downward, as in cutting 
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a keyway, for example, then the bar partially rotates 
about the thrust support and is permitted to slide by the 
slots marked B. The apparatus is capable of a variety of 
uses, and owing to the method of attachment, is exceed- 
ingly rigid, thus being serviceable for both heavy and 


accurate work. 
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Through the Inspector’s 
Gage 





It is doubtful if there exists a more insidious force 
working to undermine the foundations of business char- 
acter than that of unfavorable and unfounded criticism 
of superiors. 

2K a * 

Experiments have shown that welded boiler tubes com- 
pared with those applied by rolling, expanding and bead- 
ing parted under a tension of 32,380 lb., while the latter 
would only stand 25,540 lb. 

2 ok ok 

Sometimes lack of codperation is the root of the delay 
evil and under these circumstances tact and discretion are 
necessary in handling the case. Codneration is an essen- 
tial to satisfactory production. 

ne of 3K 

The tendency to monopolize work better done outside 
has a baneful influence on the prosperity of a plant, but 
it also has a tendency to check by just that much the de- 
velopment of “specialization,” which has done so much 
for the machine-tool building industry of America. 

* 1 * 

One of the ways in which engineers serve humanity is 
in the elimination of chance. This has not yet been en- 
tirely accomplished, but the world’s attitude to engineer- 
ing invention has changed, once hailed with derision and 
skepticism, the engineer is now looked upon as capable 
of anything. 

* * * 

A flat, dull diamond passed slowly across the face of 
an abrasive wheel will give it a smooth surface, which 
will glaze quickly if the wheel is at all hard for the work, 
but if a sharp-pointed diamond is used and passed across 
a little faster, the wheel is left more “open” and will 
not glaze so readily. 

* * Eo 

To neutralize the effect of the expansion of the iron 
door frame in a new oven firebox, the opening for the 
frame was made 1 in. higher and 2 in. wider than the 
frame itself. This space was packed with asbestos rope, 
which allowed the door frame to expand or contract, and 
vet effectually prevented leakage of air. 

* * of 

The following formulas for lubricating compounds for 
cutting tools have been obtained from experiments made 
by various interested persons: For general work, 
mineral lard oil, 14 paraffin oil, 44 kerosene; for use on 
steel, 7 gal. water, 1 gal. mineral lard oil, 1 lb. borax; 
for roughing on steel, 10 gal. water, 1 gal. mineral oil, 
1% |b. soda ash. 

* * * 

As a man remains in the employ of a firm so his par- 
ticular skill on his job increases. This skill not 
represent an item of cost to the firm but it does represent 
an asset; his skill and knowledge are direct money value 
to the shop where he is employed, and his departure 
diminishes the capital of the firm by that amount. This 
value can never be expressed directly in dollars and cents. 
If it could be, many a manager would think twice before 
laying off men. 


does 
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Letters from Practical Men 





Planing and Grinding Marine 
Engine Links 


In the absence of special machinery for machining 
links and cams with a large radius, we successfully used 
the outfit illustrated. A segment chuck A with links B 
rests on one or two parallels C’, being secured with bolts 
and clamps using the T-slots in the table. The stand 
D is attached to the sole plate #, which is anchored 
in the ground. The chuck has a journal bushing F and 
is actuated by the movement of the planer platen through 
the bushing @ in the box H, which is in the slot /, being 
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PLANING AND GRINDING MARINE ENGINE LINKS 


held down by the bolt through the washer K. The bush- 
ings F and @ have extensions which fit in the T-slots 
in the bracket Z and center the slot in the platen as an 
extra precaution against slipping. The bracket M is an 
extension to the segment A and is extended for a “make- 
up piece” for various radii, being secured to the segment 
at the joint by bolts. This bracket is bolted to the side 
of the planer frame and the outer end is supported and 
stiffened, as shown, by a web. The links NW are generally 
carbonized on the wearing surfaces and ground to the fin- 
ish dimensions. 

For the grinding operation, the wheel-shaft stand is 
fitted over the tool-box studs to the right-hand planer 


TT TTT 


head and the left-hand head carries a motor mounted on 
an angle bracket, which is fastened to the tool box. When 
grinding the link, the wheel O is driven by the pulley P, 
which is belted to a motor pulley Q, through a quarter- 
turn drive, and the motor and emery wheel are fed sim- 
ultaneously by the feed mechanism of the planer. 

J. H. B. Bryan, 


Buffalo, N. Y. 


— 
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Forced Lubrication for 
Bearings 


Some little time ago one of my friends, who sometimes 
carelessly entrusts a little designing to me, asked me to 
suggest some ways in which he could bring his product 
up to date, down to date, and a little past date. 

One of the machines that he builds is a radial drilling 
machine. The suggestion which he made with regard to 
it was that I should redesign with the minimum of! 
changes, so as to use forced lubrication. 

Forced lubrication, he said, is the coming fad, so no 
matter whether it was of any value or not everyone will 
have to use it. I explained to him that forced lubrication 
is only an expedient to allow of the use of smaller bear- 
ings than good nonforced designs would call for. I 
asked him if he could cut down his journal sizes any- 
where and still have strength enough. He thought not, 
thought if anything they ought to be enlarged for rigid- 
ity, to say nothing of wearing qualities. I told him I 
could not for the life of me see why he should use forced 
lubrication unless he could save money by cutting dcwn 
somewhere else. He owned that he seldom or never heard 
of a bearing getting stuck or unduly worn on his ma- 
chines, so he could not prove any need for the change. 
The only bearing on a radial that gets any pressure worth 
noting is the thrust bearing on the spindle, which is ball 
bearing anyway. The other bearings, for the most part, 
simply carry belt pulls or gear thrusts, which are com- 
paratively light, and all or nearly all of which can be 
made ball or roller bearing with comparatively little 
trouble and at no prohibitive expense. 


Tue ELEMENTS OF Forcep LUBRICATION 


He still clings to the idea that he must be the first to 
meet what he believes to be a fad, but one which he is 
convinced will become a compelling demand, so I went over 
the matter rather roughly to see what the possibilities 
might be. The elements of forced-feed lubrication are 
simple, there is a pump, a tank, strainer and two pipes, 
one from the pump to the bearing, the other from the 
bearing to the tank to return the oil. To maintain any- 
thing like force, each horizontal bearing must have a 
stuffing box at each end, or if one end is a thrust bear- 
ing, there must be something of the same kind around 
that. A vertical bearing can be fed at the top and if 
over an oil catcher it can be run open at the bottom. 
This is simple if the bearings are stationary as in the 
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post of this radial drill. But not all these bearings are 
stationary. 

First, there is the sliding saddle on the post and 
the arm swinging on it or else there is the outer post 
revolving on a stump with the arm sliding up and down 
on that. There is no choice between the two for difficulty 
of treatment. There must be two vertical oil tubes, each 
long enough to cover the vertical movement of the arm. In 
the first type they have to be concentric, one within 
the other, the inner one coming down from the top to sup- 
ply oil and the other reaching up from the bottom to 
take it away, and each connecting with a separate reser- 
voir in the arm from which connections are made to 
the bearings on the arm, and also to the head. This latter 
is even more difficult to reach. It has a range of move- 
ment so much greater than its own width that a single 
tube through a stuffing box will not reach it. Probably 
it would be necessary to use two parallel flexible tubes 
with some arrangement to keep the hanging loop close to 
the column. Oil could be gotten to a hollow spindle by 
a tube from the top with a stuffing box. 

It would probably have to be taken away by means of 
another flexible tube. The cost would nearly double the 
price of the drill to the user. The net result would be 
that he would pay for what he got, but :t seems impos- 
sible to imagine anvone who could get his money’s worth 
in service. 


ReEAsOoNS FOR ForcEp LUBRICATION 


This matter of forced lubrication, as I suggested 
earlier, is something that has evolved as a matter of ne- 
cessity and then as a precautionary matter. For bear- 
ings for engines, steps for turbines, or other heavy ma- 
chinery running on pivots, and for marine thrust bearings, 
it proved a success because in those bearings heat is gen- 
erated rapidly and conditions of design and motives of 
economy make it necessary to keep sizes down to a point 
where considerable heat will be generated. A forced cir- 
culation of oil does not materially reduce the friction, 
but by dissipating the heat it gives the effect of a cool 
running bearing. It also enables the engineer to get 
the best efficiency out of his oil. Tests have shown that 
most oils reach their maximum lubricating power when 
they get hot enough so that the bearing is nearly ready to 
seize. This system allows the engineer to keep his bear- 
ings as hot as he dares by choking down the supply of 
oil. 

Since this system does not increase efficiency but is 
simply an expedient, it does not seem to have a wide 
range of application to machine tools, Its greatest value 
would probably be on the ways of a planer, and even 
there it would only be required when using short strokes 
on very heavy work. A boring mill has a reason, in that 
it may carry heavy castings on the table. A large lathe, 
which may be expected to have heavy castings between 
centers or bolted to the faceplate, or any machine in 
which the work moves against a stationary tool, may be 
a proper subject for forced lubrication, but its application 
to small machines where its only excuse is that the op- 
erator may forget to oi] up is absurd. A supply pipe 
for forced circulation may equally well get clogged. If 
it should it will be more than likely to stay that way until 
damage is done, because no one will be expecting it. 

ENTROPY. 

Worcester, Mass. 
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Originating a Single Surface 
Plate 


Surface plates are usually originated by the well knowm 
three-plate method. However, there is another and sim- 
pler way by which a single plate can be originated with 
the aid of a straight-edge. Some years ago, I had one 
of these plates made in the following manner. 

With a Brown & Sharpe cast-iron straight-edge, Fig. 
1, a path was scraped between the corners AA and the 
corners BB, Fig. 2. Both these paths were scraped until 
the straight-edge bore perfectly on the diamond D in 
the center of the plate. The paths at each end of the 
plate were then scraped until the straight-edge bore per- 
fectly on the corners where scraping had already been 
done, care was taken to avoid rescraping these corners. 

In doing the work up to this point, two wooden blocks. 
were clamped on the plate so that the straight-edge press- 
ing against them would keep the path that was being 


made. This is necessary as these paths are practically 
gutters. In doing the balance of the scraping, the 


straight-edge was rubbed the long way of the plate, scrap- 
ing only the surfaces between the paths. When the edge 
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FIG.2 
ORIGINATING A SINGLE SURFACE PLATE 


bears on the paths across the ends it will also bear on the 
diagonal paths, if it is true, and the work is properly 
done. 

In the case of a large surface plate being required it- 
seems to me the straight-edge plan would have an im- 
mense advantage over the three-plate plan, besides sav- 
ing about three-fourths of the cost for the plate could 
be set in a permanent place, properly supported and be 
scraped without being moved. 

THE Sun 

Making another surface plate by this method, trouble 
was caused by changes in the surface which could not be- 
accounted for. Finally it was discovered that the sun 
struck every day o. the plate and so warped it. . Means 
were taken to shade the plate and no more trouble was ex- 
perienced. I mention this to show that making a plate by 
this method will make it much truer than necessary for 
any ordinary use it may be put to by the average work- 
man, for many use them without a thought about the sun. 

For good work, great care should be taken to keep 
surface plates and all gages and work at the same tem- 
perature and away from any localized heat or cold. 

This makes me think that perhaps at times an accur- 
ate machine, such as a grinder or planer is erected where: 


AND STRAIGHT-EpGre WorK 
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heat or cold can affect it irregularly; perhaps the sun 
strikes it on one side in the morning and the other side 
in the afternoon. This must bend the bed, first one way 
and then the other, and then the workman wonders why 
sometimes he gets true work and at other times work out 
of true, one way or the other. 

In a recent article in the American Macurnist, | 
notice Prof. Sweet has made surface plates with the aid 
of a straight-edge, it would be interesting to know his 
plan. 

J.J. STEVENS. 

Galt, Canada. 


ae 


Cutting Racks with Helical 
Teeth 


Some time ago when the Autopress Co. adopted helical 
gears for their high-speed automatic printing presses, 
the problem of manufacturing accurate racks in an eco- 
nomical manner for quantity production arose. To avoid 
“streaks,” these racks require extreme accuracy in cut- 
ting, and to produce them the following method was re- 
sorted to. 

For a 36-in. Ingersoll double-spindle miller, the cut- 
ting attachment illustrated in Fig. 1 was designed, and 
this handled the work admirably. 

The whole mechanism is mounted in a sliding sad- 
dle A and power is transmitted to the cutters by 
means of a feathered arbor mounted in one of the heads 
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and a train of three helical gears, the driver sliding om 
the arbor. For a sensitive up-and-down adjustment, an 
apron B, carrying the cutter spindle, is provided; this is 
fulerumed on sleeves, which also serve as containers for 
the bearings for the driving arbor. This apron is ac- 
tuated by means of a handwheel and a screw and locked 
to the saddle with clamping screws. 

A novel feature is the index C, shown in enlarged 


scale in Fig. 2. Accurate spacing is obtained by means 


of the notched bar A, the notches being equivalent to the 
spacing and number of the teeth in the rack to be cut. 
A multiplying indicator is mounted in a removable car- 
rier, which carrier is provided with a hardened and 
ground blade B, the outside of which is flush with the 
The carrier is easily re- 


contact point C of the indicator. 
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Fig. 3. FIXTURE FOR 
movable and for the purpose of indexing is placed on the 

bar, so that the blade B projects into a notch and is held 

against the squared side of it, while the cutting attach- 

ment is moved by means of a screw, until the indicator 

comes in contact with stop D, fixed on the housing of the 

machine. 

The fixture for holding the racks is shown in Fig. 3. 
The blanks, 24 pairs of which are cut in one setting, 
are held down on the f 
which hold them in their place on the machine. 
secured to the fixture serve to hold the blanks at the 
proper angle, and they are forced against these stops by 
means of a jaw and setscrews, suitable means being pro- 
vided to lock the jaw in place by means of clamping 


ire by means of the screw holes, 
Stops 


screws. It is essential, to get an accurate angle in all 
the racks, that extreme accuracy be maintained in ma- 


chining the blanks parallel and to square. 

As seen in the figure, the fixture is in two parts, 
which facilitates handling, and also offers the advantage 
of setting the racks while the fixture is off the machine, 
so that no time is lost setting up. In cutting the racks, 
three roughing cutters are used, which are afterward fol- 
lowed by two finishers. 

A powerful stream of a water-emulsion cutting lubri- 
these cutters strong enough, not 
but also to splash the 
mongrel, 


Is 


cant is forced against 
only to supply ample lubricant, 


chips away from the cutter. The pitch is a 


the tooth 0.412 in. deep, the material 40-point carbon 
steel, the angle at which oe tooth is cut, 224% deg. For 


is used and the teeth are 
smooth 


roughing, a feed of 2 to 2% in. 
finished at a 3-in. feed, this producing a nice, 
tooth. The cutters are run at the peripheral speed of 75 
ft. per min. 

V. J. Moucer. 


College Point, L. I. 
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Safe Working Stress for Heat- 
Treated Gears 


In all the many forms, both graphical and empirical, 
giving the original Lewis formulas for calculating the 
strength of spur it has apparently been the ten- 
dency to neglect the most important factor, namely the 


gears, 
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value of S, the safe working strength for the material 
to be used. 

The he chart appearing first in the AMERICAN 
Macuinist for May 4, 1893, Vol. 16, will still be found 


reprinted in the latest handbooks and forms the basis 


for all established rules for calculating the horsepower 
of gears. The measure of strength is based on cast iron 


and soft steel, with allowable strength for the latter of 
about 2144 times that of cast iron. While these figures 
have proved their correctness for the materials they were 
intended for, a proper modification has become a most 
urgent matter when the higher grades of steel, such as 
the chrome nickel alloys, are to be employed. 

It is a well known fact that by suitable heat-treat- 
ment the tensile strength of high-grade alloy steels will 
be increased at least 150%. It is therefore safe to as- 
sume that the safe allowable stress at the different speeds 
could be recommended to be about four times the usual 
standard permissible for cast iron. It would seem: that 
this factor could be given as a certain proportion ,of the 
static tensile strength, for whftch manufacturers of care- 
fully graded alloy steel will furnish reliable data. In a 
chart, adjacent to the factor of safe stress, could be given 
the type of steel, and its physical properties, such as ten- 


sile strength and elastic limit. 
With such figures at hand the calculations of alloy 


steel gears could be brought to the same standard of cer- 
tainty, as was hitherto the case with cast-iron and soft- 
steel gears. There is a wide field open here, with an op- 
portunity to elaborate and make useful a formula which 
for more than 20 years has stood the test of use. 
S. Trumpy. 
Madison, Wis. 
e 

It is pointed out in a bulletin published by the Bureau of 
Mines dealing with electric furnaces for making iron and 
steel that experiments conducted by the United States Steel 
Corporation during the past four years show that, as com- 
pared with the acid bessemer and basic openhearth processes, 
the electric process has the following advantages: A more 
complete removal of oxygen; the absence of oxides caused by 
the addition of silicon, manganese, etc.: the production of 
steel ingots of eight tons weight and smaller that are prac- 
tically free from segregation; reduction of the sulphur con- 
tent to 0.005 per cent. if desired; reduction of the phosphorus 
content to 0.005 per cent., as in the basic openhearth process, 
but with complete removal of oxygen. 
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Discussion of Previous Question 


Test of Lathe Tools and a 
Machinist’s Problem 


The article under the above title on page 299, by E. H. 
Fish, is interesting, and I have been particularly inter- 
ested in the “Dovetail Slide Problem.” 

After analysis of the process, a total of four hours is 
arrived at to complete the job. I have had similar work 
to machine; this is shown in the illustration. The sur- 
faces to be machined are marked. As in the case de- 
scribed by Mr. Fish, the pieces were machined six at a 


time on a planer with the cutting speed of 36 ft. per 


Be , , aig 
min.; the ratio of cutting to return stroke being 5-,, it 
) 


took 5 hours 30 min. to do the planing exclusive of set- 
KS ye --=- sid bar - --12" 4 
tse f- t+ ———— 
45 ® 
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SLIDE TO BE PLANED 


ting up and taking off. This was accomplished under 
favorable circumstances by a skilled machinist. 

To account for the hour and a half difference between 
the job previously shown and the job here described, three 
points must be noticed in the design which will show 
that E. H. Fish’s estimate is a pretty close limit. 

The former piese may be subjected to a more effective 
clamping than the piece here shown. The spring of the 
casting is to be avoided and therefore the roughing cuts 
will be lighter. Further, the bottom of the first piece 
is plain, whereas in this, it is cored, which compels the 
tool to enter the scale twice on each cut. 

Again the dovetail in the former piece is 60 deg., 
whereas in this piece it is 45 deg., which not only means 
more work to clear the corners, but also a wider surface to 
Le machined. 

There are many things in this kind of work which, 
apart from the design, will affect the time of machining, 
such as: High-speed steel tools not properly treated ; 
hard castings, skin blow-holes filled with sand, and the 
like. But even if these troubles were missing, I doubt 
if this job could be done in half the time, as Mr. Fish 
suggested. 

E. TREYVAND. 


Leicester, Eng. 
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Substitutable Design 


It has been a source of pleasure to me to note the 
generous and interesting discussion of my article on sub- 
stitutable design. While all the contributors are in accord 
with my ideas in general, and the majority even appre- 
ciate the possibilities of a substitutable system, there 
are, nevertheless, a few points brought out in the discus- 
which I would like to refute. These are all due 
to misunderstandings of my published writing. 

Mr. Summers’ story of the Philadelphia manufacturer 
of pipe fittings, who became wealthy through the manu- 


sion 


facture of designs “that the people wanted,” although 
he acknowledges that many were incorrect, is interesting, 
but has no bearing on machine building. The “people” 
want the best machines at the lowest prices and substi- 
tutable design fills the bill exactly from this point of 
view. 

As to the human element 
brought out by many, there is no reason to fear that 
substitutability will that important factor. 
Properly standardized parts represent the personality of 


in design, which has been 


eliminate 


an expert designer, and this personality becomes espe- 
cially evident in the smaller parts. These as a rule (not 
to speak of their non-uniformity) loudly proclaim the 
individual ideas of inexperienced detailers. 

As to Mr. Burlingame’s fears of standardization check- 
ing improvement, I think the idea is fallacious. Can an 
instance be cited in industrial history where standardiza- 
tion checked improvement? The history of our great in- 
dustries bears witness to the fact that standardization is 
the forerunner of progress. 

Professors Peddle and Higbee aptly dispel the fear 
of a possible elimination of the human factor in stand- 
ardization. 

Referring to Professor Kimball’s discussion, I wish to 
say that his ideas on the limitations of standardized parts 
are correct but uncalled for, insofar as I have already 
stated in my previous articles that the standard system 
submitted is intended for use in the building of special 
and automatic machinery, where stresses are negligible 
and motion is the principal duty of the parts. If these 
standards are emploved in this capacity, no caution need 
be taken as to safety. It seems unnecessary to point out 
that even in special machinery where suitable standards 
ere employed some parts which are subject to extraordi- 
nary stress have to be specially designed. 

As to Professor Kimba]l’s point on the use of standards 
where rigidity must be considered, he solves the problem 
part way by using a shaft of a larger nominal size. How- 
ever, his decision that the bosses need not be increased 
may be supported by theory, but fail in practice inasmuch 
as they destroy the much wanted substitutability. There 
i no question as to the soundness of the idea that good 
horse sense must be employed even in the use of stand- 
ards. 

Entropy’s comment reveals a lack of understanding of 
my object. 1 fail to see why the Entropy Handwheel Co., 
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manufacturing handwheels as a speciality, cannot produce 
handwheels at a lower cost than the concern using them 
on their products. There is no more reason for the above 
state than there would be if the said company should be 
able to manufacture their capscrews cheaper in their 
own shops than is possible in the plant of a screw com- 


pany. 


RupoLtpH HaAwnav. 


New York, N. | # 


Buying Machines Instead of 
Being Sold Machines 


The editorial on this subject on page 388, draws atten- 
‘ion to a point interesting to both the manufacturer and 
the user of machine tools. Many of us I think pay little 
attention to the difference as explained in your remarks. 
More thought in this direction would mean greater satis- 
faction from our purchases and sales. 

The casual reader may pass over your remarks as a “dis- 
tinction without a difference,” but this is not so, as an 
experience of my own may show. 

A few years ago I was badly handicapped in a particu- 
lar class of work, owing to lack of suitable machines. 
After many pleadings with my employers to add a couple 
of well known machines to their plant, I was at last called 
upon to accompany the head of the firm to the show- 
rooms of the agent of this particular machine in the city 
a few miles away. On the journey I talked of the merits 
of the machine and nothing else, making a strong point 
of its success in my previous shop. At the showrooms, 
J explained its many details, the sales manager probably 
with malice aforethought, saying little beyond the price ; 
the result was that two machines were bought. 

! also desired two special chucks, which were supplied 
as extras, but failed to induce my employer to buy them, 
and we left to pay another business call, in which he 
was desirous of using my abilities as a salesman in an- 
other direction. After this visit he explained that he 
believed I was right after all about the chucks and in- 
structed me to call back at the showrooms and arrange 
to have them sent on with the machines. 

On entering the showrooms I was somewhat surprised 
to see a card on each of our machines, upon which was 
in large letters the words, “Sold to Messrs. Blank & 
Co.” ; I considered that these machines were not sold, my 
views possibly reached the extreme, but I know that 
manager was told that his cards would look better with 
the words, “Bought by Messrs. Blank & Co.” This 
brought the manager up on his hind legs at once, an at- 
titude that I still think to this day would have been dis- 
astrous for me had I not explained at once, that I had 
called back to buy the two chucks, but if he had sold 
them it would be necessary for me to get along without 
them. After this he cooled down somewhat. Later on, 
we purchased two more of these machines, but I do not 
think this salesman ever admitted they were bought, not 
sold. 

To your remarks, “It is unwise to have all your ma- 
chines sold to you and never buy yourself,” might be 
added: “It is unwise to sell all your machines, and never 
have them bought,” just to bring both sides into line on 
this matter. 

The manufacturer who finds his machines are bought 
may rely upon the buyer giving them every chance, as 
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buyers quite naturally pride themselves on knowing some- 
thing about everything they buy, otherwise they would 
not consider it for a moment, while usually they want 
it pretty badly, and when they get it they do not desire 
their judgment to be called in question. 

The machine that is sold to us is the one most likely 
to create a “history,” which in British shops usually 
means something not complimentary to the manufac- 
turer. It is made up of breakdowns and the like, due, in 
many cases, to the users not knowing enough about the 
machine to buy it. 

In conclusion, the editorial tempts me to suggest that 
we have one price for the machine we buy, and another 
covering the necessary expenses attached to guarantees, 
demonstrators, salsman’s exertions and expenses on the 
machines that are sold to us. Perhaps also a little might 
be added to cover the “history” (already mentioned) 
risks, 


F. P. Terry. 


Belfast, Ireland. 
s 


What Shall we Teach and How? 


Having followed with interest the various columns, 
“What Shall We Teach and How?’ I suggest that the 
foremen responsible for the training of apprentices should 
take up this subject. I shall be surprised, indeed, if the 
readers do not get some interesting facts. 

Having charge of workshops, men and boys, I shall 
endeavor to illustrate how I teach the lads under my 
care. I get them young; that is, when the Edinburgh 
School Board is finished with them; the boys all have a 
good report to their credit. I encourage them to go to 
the evening classes arranged by the school board, fol- 
lowed by a course or two at a technical college (even- 
ings), and I am proud to say I have a few prize winners. 
The old saying: “You cannot have old heads on young 
shoulders,” and “Boys will be boys,” should always be 
kept in mind. We, who are in charge, easily spot the 
likely boy, and a kind word in explanation to the slower 
lad (not in front of others,» as some natures are very 
sensitive) always works wonders. You thus gain their 
confidence and respect, and this is half the battle. 

I have, hanging on the walls, reference cards showing 
symbols, composition of various metals, mathematical 
signs and formulas, cutting speeds, and so on, and these 
tend to improve the technical education of the boys. Fur- 
ther, I am always ready to answer to the best of my 
ability any question put to me by them. 

I hold that these methods help to mold and form the 
lads, making them take a deeper interest in their future 
and this is what we foremen should try to impress upon 
them. They will respect good tools and machines; be 
punctual to time; and have a self-confidence which will 
carry them on the upward climb. 

How easily a good mechanic can be distinguished from 
his less learned brother! As a rule, his conversation, 
methods, use of symbols and abbreviations, all tell the 
story of technical education. 

T do not believe in “hustling” and should like to see 
that word “hustler” wiped off the slate. Certainly, 
when a rush comes along we go into it with a will, and 
carry it through without the need of any such word; what 
I try to act up to is “lead, don’t drive !” 
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I also hold that a little gift to the lads at Christmas 
time in the shape of a technical book is very encouraging ; 
I was once a boy myself and have experienced that the 
struggle is hard. 
SypNey G. Hurrorp. 
Edinburgh, Scotland. 
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Astigmatism in the Shop 


An item in “Through the Inspector’s Gage” on page 
468 advises the use of the left eye for the microscope, 
giving as the reason that “astigmatism and other eye 
troubles occur more frequently in the right eye.” This 
statement does not seem to agree with the facts at my 
disposal. 

In looking over the records of a number of eye exam- 
inations, and considering those where astigmatism ex- 
isted on one eye only, or where the astigmatism was 
greater in amount in one eye than in the other, there 
were 51 cases where the greater defect was in the right 
eye, and 52 cases where the greater defect was in the 
left, which seems to divide matters about equally. On 
looking over these records in more detail, it was found 
that in 11 of the 51 right-eye cases, and in 17 of the 
52 left-eye cases, the astigmatism was either “oblique” 
or “against the rule,” the two types that are apt to give 
the most trouble. 

Also in looking over the records where there was a 
difference in the visual acuity of the two eyes (without 
glasses), there were 58 cases where the vision was lower 
in the right eye, and 63 cases where it was lower in the 
left. None of these astigmatic, or visual-acuity cases 
were selected to prove or disprove a given point, but 
were taken just as they happened and the statistics com- 
piled afterwards. 

Perhaps the inspector’s advice would have been more 
to the point had he advocated using the right eye and 
left eye alternately if they were about alike, or if a dif- 
ference existed, then to use the one that gives the better 
or more comfortabie vision. And by the way, if an in- 
spector has astigmatism, and knows it, is it a square deal 
on his employer to let it go uncorrected ? 

WALTER GRIBBEN. 

Brooklyn, N. Y. 
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Machine Tools for School Shops 


The editorial on p. 610 has just been brought to my 
attention. Without trying to be hypercritical, I wish to 
call attention to the following points in connection with 
the subject of the selection of machine tools for trade 
schools: 

1. School directors are apt to say, to my regret, just 
the opposite of what the editorial says. They buy freely 
of the latest models of geared-head lathes with all the 
latest fads. 

2. Machine-tool builders in general do not advocate 
the selection of these latest models for trade-school work 
except as they feel obliged to to hold their trade. In 
their own shops, they do not put their apprentices on 
geared-head lathes until they have first learned the pria- 
ciples of the use of standard lathes. We have bought 
lathes recently from six well known builders and none of 
them advocated our having more than a single geared- 
kead lathe of their make. 
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3. Anyone, man or boy, who can operate a standard 
cone-drive lathe, can adapt himself to the geared-head 
lathe in a few hours’ time. No higher speeds nor greater 
feeds can be taken than the nature of the work or of the 
cutting tool will allow and neither of these things are 
influenced by the style of headstock on the lathe. All 
that the geared head has accomplished is to make the 
shifting of speeds easier and to enable a 14-in. lathe to 
successfully do work which would ordinarily be put 
im an 18-in. lathe. It has also increased the cost so that 
# 14-in. geared-head lathe costs as much as a cone-driven 
i8-in. lathe. 

1. There is by no means a certainty that the graduate 
machinist will get a job on In the 
issue of the AMERICAN MACHINIsT, in which this editor- 
itl appeared, there were 13 engine lathes advertised which 
Of these, three were of the 


a geared-head lathe. 


were accompanied by cuts. 
geared-head type and 10 were belt driven through cone 
In the Apr. 9 issue, one of those advertising a 
I do not 


pulleys. 
geared-head lathe shifted over to a cone head. 
know of more than one shop in the country offering both 
geared-head and cone-head machines that claims to build 
more geared heads than plain. It is an open question if 
there is a maker of geared-head lathes today who is 
really satisfied with his design. The whole thing is in 
an experimental stage, considerable progress has been 
made, but there is yet much to be done, and no one rea- 
lizes this better than the lathe builders themselves, many 
of whom, to my certain knowledge, are taking advantage 
of the present to look into this very matter. ‘This may 
result in a lathe which no one can ignore and it may not, 
time alone can tell. 
Other than on these few points, | can entirely agree 
with the editorial. 
K. H. Fisn. 
Worcester, Mass. 


* 


Training Apprentices 


Referring to Mr. Osborne’s letter, on page 759, I do 
not find conditions in California much different from 
those in many other localities, in regard to expert labor. 
In the coal-mining districts there are many operations 
requiring engineers to run pumps, hoisting and hauling 
engines, and the like, and often the supply is greater 
than the demand. 

I have been connected with a machine shop and foun- 
dry for many years, and we have had no difficulty in ob- 
taining boys as apprentices. If, as Mr. Osborne sug- 
gests, the boys he refers to have to be paid higher wages 
as an inducement, there would be “nothing doing,” for 
these boys are not machinists, and, therefore, could only 
be employed at apprentice wages, which would be no ad- 
vance over their present rate. They would certainly have 
to go through the regular course, for, however smart they 
might be, they are only machinists in the sense a woman 
is a machinist who runs a sewing machine. There is no 
scarcity of smart boys, but they take to the colleges, or to 
other pursuits that promise better. 

It is true there is a scarcity of first-elass machinists 
in busy times, but all shops ought to make their own, 
choosing boys who have a mechanical trait. 

C. W. Crawrorp. 


Brazil, Ind. 
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The article on page 945 is one for which there has 
been a real need. City and state authorities who con- 
template establishing industrial schools, face the ques- 
tion, “‘What will such a school cost?” Mr. Fish an- 
swers this question by giving detailed figures, based on 
his Own experience in managing one of the most success- 
ful full-time, unendowed trade schools in this country: 
He gives the costs of land, buildings, and the general 
equipment per pupil, as $225.83; the cost of machines, 
tools, and specific trade equipment, as averaging $363 
per pupil, and the cost of maintenance per pupil per 
year as $139. The later item is reduced by $30 a year, 
this being the difference between the selling price of the 
manufactured product and the cost of the raw materials 
entering into it. 

So much for What is the gain? Mr. Fish 
challenges us with the statement that if the earning ca- 
pacity of a boy is only increased 10c. per day through- 
out his working life, the trade school expense is justi- 
fiable if the cost per pupil per year is $150. 

How frequently we see the claim that the earning pow- 
er of trade-school graduates is much higher than the av- 
erage of the trades in which they work. There is no ar- 
gument against the gain to individual and the public 
from the expenditures of funds in this fashion. Such ex- 
penditure pays. Let us have more of it. 


* 


Division of Work in the Navy 

On page 915 we declared our belief in the principle 
that warships should be designed, built and operated by 
separate divisions or bureaus, in the same way that these 
three functions are divided in general machinery con- 
struction. It is instructive to consider the changes which 
would be made in navy-yard administration if this prin- 
ciple were adopted and applied. 

At present there are seven bureaus, as follows: Steam 
Engineering ; Construction and Repair; Ordnance; Navi- 
gation; Medicine and Surgery; Supplies and Accounts ; 
Yards and Docks. The present Secretary has personal 
aides, for matériel, for personnel and for operation. Ob- 
viously, each must come in contact with these seven 
bureaus, for each bureau has men, uses supplies and 
makes requisitions. This is the present scheme of co- 
ordinating the work, and at best it may be characterized 
as clumsy. 

If the principle of subdivision of operations should be 
applied, we might have five bureaus, each with distinct 
and separate duties, as follows: Design; Construction ; 
Operation; Medicine and Surgery; Supplies and Ac- 
counts. It will be observed that the last two are the same 
as in the present plan. Their functions have already 
been separated from the others, and there is no overlap- 
ping of their activities into other bureaus, or of other 
bureaus into theirs. The change would come in the 
other five. The designing now done by the Bureaus of 
Steam Engineering, Construction and Repair, Ordnance 
and Yards and Docks would be concentrated in the new 


cost ! 
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Bureau of Design. Similarly the Bureau of Construc- 
tion would absorb all of the construction and repair work 
done at present by the above mentioned bureaus, while 
the Bureau of Navigation would be expanded into the 
Bureau of Operation for all of the vessels of the fleet. 

Such a division seems straightforward and _ logical, 
and the chief of each one would have full responsibility 
and report directly to the Secretary. 

Let us see how the Secretary would gather information 
under the new scheme. It is his duty to recommend to 
Congress how many battleships shall be built each year. 
He must know first along what general lines they are to 
be designed, their tonnage, their type, their armament; 
how much they are going to cost; how long it will take 
to build them; how many men will be required to man 
them. With the redistribution of activities and re- 
sponsibilities as we have outlined them, he would turn 
to his Bureau of Design, asking it to recommend the 
type, size and batteries. With this information he would 
turn to the Bureau of Construction and ask, “How long 
and how much will it take to build such a vessel?’ The 
Bureau can estimate. He can then turn to the Bureau of 
Operation and ask, “How many men will be needed to offi- 
cer and man a vessel of this type?” and again his reply is 
direct and specific. Thus without a series of troublesome, 
lengthy conferences, he can at once gather together the 
necessary information to prepare his recommendations. 

It is needless to trace through the origination of the 
same information under the present plan. A moment’s 
consideration will show the unsatisfactory methods that 
must be employed where activities and responsibilities 
overlap. 

In the machinery-building side of this, the Bureau 
of Construction would have complete charge of the ma- 
chine work of every kind in all of the navy yards, re- 
porting to the Secretary of the Navy, and being di- 
rectly and completely responsible for the proper building 
and upkeep of every vessel. There would be every oppor- 
tunity to develop efficient managers for this kind of work. 


* 


Too Busy to Attend to His Job 


It behooves any man to examine himself occasionally 
«8 to what he really does with his time during his work- 
ing day. It is astonishing to see how few men have time 
to do their work justice. 

Take, for example, the machine-shop foreman, because 
he is so well known. In the average shop, he employs 
his help and discharges them, distributes the work among 
them, sets rates; is responsible for discipline, production, 
and the quality of the workmanship; the training and in- 
struction of mechanics, and of apprentices; he must keep 
informed of the progress in machine-tool design and con- 
struction; he is expected to devise new and better and 
cheaper methods of doing work, to develop jigs and fix- 
tures and their use; we could cite more things for him 
te do, but space requirements forbid. 
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He is not the only man who is overworked, if he does 
everything expected of him. The lathe hand, for ip- 
stance, is expected to run his cut at the correct depth, 
feed and speed, and to arrive at his decisions in regard 
thereto without hesitation. 

This multiplicity of duties and responsibilities results 
in a lack of continuity of thought and effort which posi- 
tively militates against peace, comfort, and low costs. It 
is particularly harassing in the case of the supervisory 
force. It is what causes the foreman, on his busy day, to 
move around the shop with that nervous, distracted mien 
which postpones one’s question until another day. 

The trouble is, that he is too busy to attend to his job. 

His job is to maintain discipline and get the work out; 
and in a shop employing more than 100 men, it is a full 
sized man’s job. 

It is not right to blame the foreman because costs are 
high, if he cannot take time to watch the work. If he 
be called on to hire a man, then tell how Smith, Jones & 
Co.’s order stands, then to see about repairing a lathe, 
then to explain why shipment of Robinson’s order was 
not made yesterday, then to give a job to a miller, next 
set a price on it—and so on, all day long, how can he be 
expected to stop and think ahead far enough to take the 
action today that will result in the completion of a big 
order two weeks hence? How can he study a job and see 
whether the oxyacetylene torch can be used on it to ad- 
vantage, or find out whether he is doing work on the bor- 
ing mill that might better be done in the lathe? 

There is no more succinct expression to describe this 
condition than that used above; he is too busy to attend 
to his job. 

The reason for it is not so simply stated, and we cannot 
tuke this space to go into a full discussion of it. We shall 
content ourself with the statement that one reason, and 
an important one, is that the management too frequently 
passes along to the foreman, duties and responsibilities 
which they should themselves accept. 


Ri 


Qualities and Training of the 
Executive 


We all hold in high esteem the man who began at the 
bottom and worked his way through till he became presi- 
dent of the company. There is a human side, a straw at 
which we catch, for it gives us a hope that we shall each 
become the president of the corporation for which we 
work. Stripped of the sentimental side, is there anything 
to it? Is it any test of a man’s efficiency in a high posi- 
tion to prove that he swept out the shop in an acceptable 
way? Or isn’t it often the case that he really swept it 
so badly that he was transferred to some other job that 
required less brains and more nerve? 

The life history of some of our most prominent engi- 
neers and manufacturers, after the newspaper guff: is 
scraped off indicates that their early training in the shop 
had little or nothing to do with their subsequent pro- 
motion. In other words, there are many trades or pro- 
fessions in which the early training as now practiced has 
little or no bearing on promotion from one to another 
of the higher positions which they offer. For example, 


it is difficult for an apprentice boy to rise to be a lead- 
ing workman in the shop unless he can actually do good 
He cannot aspire to become 


work with his own hands. 
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works manager unless he takes each step through the 
shop, and yet we all know of plenty of men who have 
risen from other positions to be successful superintend- 
ents and managers who could never have earned a journey- 
man’s pay at any one of the trades in which they employ 
men. Executive ability outweighs manual dexterity 10 
times over, provided it is backed up with mechanical com- 
mon sense. 

In spite of the fact that we recognize this rather elusive 
thing known as executive ability we are doing little to 
train and develop it. If it crops out in the shops and 
won’t be quieted, we recognize it glumly and set it to 
work to sink or swim as circumstances dictate. In our 
technical schools we pay no attention to it. We assume 
that a boy who can absorb the theory of differential equa- 
tions, measure the length of a wave of light and translate 
German poetry thereby acquires the ability to boss a_gang 
of greenhorns setting up a derrick, instead of which there 
is not one graduate in 10 who would not be foolhardy 
to stay inside a radius of 50 ft. of where his gang thought 
they were going to set it up. 

Authority is mostly assumed. One man may be utterly 
thrown off his balance if he faces a dozen laborers and 
be unable to keep them working at all, because he is 
afraid of himself. Another man knows what he wants 
done and tells his men what to do in tones that are un- 
mistakable, even if he does not yell nor swear at them. 
He simply suggests to them in the psychological sense 
that they do as he wishes and it is easier for them to do it 
than it is to agree to refuse. After all, the art of sug- 
gestion has a large part in our present-day system of 
work. The foreman in a room suggests authority, might 
and ready money. He himself could not physically handle 
many individuals under him, yet he can hardly be 
tyrannical enough as to provoke violence. He represents 
power that he might call, but more than that he suggests 
the coming of a paymaster and the paymaster represents 
food, clothing and pleasures. Yet many men fail utterly 
as foremen, even though they have the most powerful 
backing. Why? Because they have not that faculty of 
impressing the sense of their authority on others. 

There are probably few men in whom executive ability 
is entirely lacking. There are multitudes in whom it is 
latent but in whom it is repressed and held back because 
of fear. A man who is afraid should never enter a shop 
door as a foreman, but no man should ever be afraid. 
Remember that the man who is confident that he can 
and will handle other men can do it and will do it, then 
just throw your shoulders back and go at it! 

3 


It costs $35 per man to hire him, try him out, and dis- 
charge him for inefficiency. This figure is presented at 
the National Machine Tool Builder’s convention, as the 
record from a large manufacturing plant. If 500 men go 
through a shop in a year, this single item of expense is a 
large sum, indeed. 

In these columns we have particularly pointed out that 
the loss of a good man means the loss of a valuable asset 
to the shop. If the cost of hiring and trying out is $35, 
which is a loss when the man is discharged, how much 
greater is the loss when an efficient experienced work- 
man leaves. Whenever a manager sees such a man walk 
out of the factory door, he should realize that the equiva- 
lent of a large sum of money is being lost to the shop 
through the loss of his experience. 
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Shop Equipment News 





Heavy Shaper 


The halftone shows a heavy shaper recently developed 
by the American Tool Works Co., Cincinnati, Ohio. 

Ample power has been provided, the cone steps are 
large and accomodate a 3-in. belt. In designing, eight 
speed changes were arranged for varying from 6.5 to 90 
strokes per min. in geometrical progression. Full-length 
taper gibs are provided for all slides. 

The cross-feed provides 32 gradations of feed, from 
0.006 to 0.2 in. per stroke. These can be changed and 
set while the machine is in operation, and can be set to 
feed at either end of the stroke. 

Safety frictions are provided to prevent damage should 
the apron be fed too far, or the tool be accidentally fed 
into the cut. 
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Heavy SHAPER 


The base is of the extension type with a pad at the end 
to receive table support. It is of pan construction inside 
and out, to catch oil drippings and protect the floor. 
Means are provided for draining off the oil collected in- 
side. 

The table is of box form, extends over and bears on the 
top of the apron. The T-slots on the sides of the table 
are horizontal. Wipers are provided at both ends of the 
saddle. The table is secured to the apron by five bolts 
and two dowel pins. The cross-rail provides three bear- 
ings for the apron. The elevating screw is provided with 
ball thrust. 

The head is operative 50 deg. on either sirle of the ver- 
tical. A taper screw-adjusted gib provides adjustment 
for wear. 

_ The table support consists of a notched bar with an 
adjustable nut at the bottom, and is operative throughout 
the full traverse of the table on the rail. 

The vise is of heavy construction with steel-faced 
jaws. Four bolts secure it to the swivel base, which 


graduated degrees. An efficient oiling system keeps 
the sliding and rotary bearings thoroughly lubricated. 
The speed box provides four changes of speed, which 
with the back gears, give eight cutting speeds to the ram, 
which can be changed while the machine is in motion. 
The speed box is oil-tight and the gears run immersed in 
tilting table top, mold maker’s 
motor drive can also be 


feed, 
electric 


oil. Power down 
universal table, 
furnished for this machine. 


vise, 


Post Radial Drilling Machine 


The machine shown was designed to be fastened against 
a post or wall and to be used for light drilling and tap- 
ping operations. It has a drilling radius of 4 ft. and 
will handle up to %-in. drills and %4-in. standard taps. 

The machine is entirely self-contained and may be 
driven direct from the line shaft or by an individual 
constant-speed motor. Six changes of spindle speed are 
provided, ranging in geometrical progression from 1000 


r.p.m. to 175 r.p.m. The machine is equipped with 
ball bearings throughout. The saddle that carries the 
swinging arms has a vertical adjustment of 2 ft. An ele- 


vating screw with ball thrust is provided for this pur- 
pose. 

The main driving belt passes through the trunnions, on 
which the main frame swings, so that the belt tension 
and alignment are not affected by the swinging of the 
arm or by the vertical adjustment. Provision is made 
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on the machine for maintaining tension of the driving 
belts. The weight of the swinging frames is taken on 
ball thrust collars, and provision is made at the trun- 
nions for taking up any wear that may occur at these 
points. 

When the spindle is running on either of the three 
open-belt speeds obtained by the three-step cones shown 
in the photograph, the reversing gears are not running 
and are automatically locked out of engagement. When 
the tapping attachment is thrown into operation the 
spindle speed is reduced to one-third of the open-belt 
speed with a quick reverse of approximately 2 to 1. Due 
to the fact that the belt speed is not reduced, this ar- 
rangement gives power as well as proper speeds for large 
drilling, reaming, counterboring and stud setting, in ad- 
dition to tapping. The change from drilling speed to 
tapping speed is made while the machine is running by 
means of the operating levers shown on the side of the 
head. The hand-feed lever has a ratchet adjustment and 
has a counterbalance attached to it. 

This machine is a recent product of the Almond Mfg. 
Co., Cleveland, Ohio. 


Coupled Oil Engine and 
Compressor 


The illustration shows an oil-engine driven air compres- 
sor, built by the Ingersoll-Rand Co., New York. 

It is of the straight-line type. 

The main frame is wholly inclosed and provided with 
removable covers. Splash lubrication is employed. 

The single oil-engine cylinder is set behind the air 
The 
engine in general design follows a type known as the hot- 
bulb engine, and combines high thermal efficiency with 
simplicity of construction. It is fitted with a torch for 
heating the ignition bulb preliminary to starting. After 
the compressor is under way this torch is dispensed with. 


direct-connected 


cylinder and directly connected to the air piston. 





— 
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The fuel is automatically injected into the combustion 
chamber, by means of a small pump on the side of the 
frame, operated by the main shaft. It enters in the form 
of a finely atomized spray and is immediately ignited by 
the hot bulb, dispensing entirely with electric sparking 
batteries, and the like. The stroke of the fuel 
pump is regulated by a centrifugal governor located in 
the flywheel ; thus regulating the amount of fuel injected 
into the cylinder in proportion to the load. This is sup- 
plemented by a regulating device, on the intake to the air 
cylinder of standard design. 


devices 
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The machine is at present made in but one size, with 
an actual capacity when running at 325 r.p.m. of 66 
cu.ft. of free air at 100 lb. pressure, or 73 cu.ft. at 80 lb. 
pressure. The fuel consumption at this speed, and under 
average operating conditions, is about 2.2 gal. of kerosene 
per hour. It is adapted to run on either kerosene, fuel 
oil or distillate. Its weight complete is 3000 lb, and floor 
space 8 ft. 10 in. by 2 ft. 5 in. 


Grinding-Wheel Stand 


The illustration shows a floor-type grinding-wheel 
stand, recently developed by the Norton Co., Worcester, 
Mass., and equipped with a new design of protection and 
dust hoods. These stands are manufactured with 114-, 
114-, 134- and 2-in. spindles. 

The diameter of the spindle in the bearings is made 
jg in. oversize, allowing sufficient stock for regrinding 
when this becomes necessary. The portion of the spindle 
outside the bearings is made sufficiently. long to take taper 
wheels (14-in. or 34-in. taper per foot), which have the 
same width of face as the maximum width of straight 
wheels, The inside flanges are fitted loose 6n the spindle 
and driven by a key. 

Oiling is accomplished by the splash system. The oil 
reservoir, under and between the two parts of the bearing, 
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GRINDING-WHEEL STAND 


holds a supply of oil sufficient for several months. The 
design allows space for the oil to drain back into the res- 
ervoir and be used repeatedly. Dust-proof covers protect 
the bearings and oil chambers and an oil guard inside the 
bearing chamber prevents the oil, thrown up by the 
splasher, from working out through the joints of the 
bearing bed and bearing cover. 

The underside of the overhanging bearing bed is pro- 
vided with a machined seat and T-slots. 

A belt guard, which permits any belt angle from the 
vertical to 45 deg., extends 2 in. above the top line of the 
maximum size of wheels. This, beside affording protec- 
tion to the operator, serves to protect the belt when long 
pieces are ground on the surface-grinding attachment. 

A protection and dust hood, designed especially for this 
floor stand, has the double function of providing protec- 
tion not only against injury in case of accident to the 
wheel, but also, when the hood is connected with some 
suitable dust-removal system, against injury to health 
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from inhalation of dust. The bracket which supports 
the hood serves also as a dust-exhaust pipe. The closed 
hood consists essentially of a heavy band of boiler plate 
and two heads or side plates. The hood surrounds about 
five-sixths of the wheel, leaving a 60-deg. opening. A heavy 
steel slide provides adjustment for the wheel ring. The 
slide travels in grooves describing an are around a center 
other than the spindle center, so that, irrespective of the 
size of a wheel, 60 deg. of the periphery of the wheel is 
exposed for grinding purposes and protection is always af- 
forded. This type of hood covers the end of the spindle, 
thus preventing an accident due to clothing becoming 
caught in the thread of the spindle. Through the em- 
ployment of a special locknut, the outer head or side plate 
is easily removed to permit change of wheels. 


The Productograph 


The Productograph, shown herewith, is a 
machine, which, when attached to the machines in the 
factory, makes each machine self-record its every move- 
ment, action and production per stroke or revolution and 
makes a complete and permanent record in the office of 


recording 


the plant. 
This record comprises the exact starting time of the 
machines, the hour of each stoppage and the actual dura- 
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THE PRODUCTOGRAPH 

tion of each stop; also the speeds and their changes where 
such are possible, and finally the output of the machine 
for the day. 

The recording device is placed in the manager’s or 
superintendent’s office, while wires run from it to switches 
placed on the machines in the factory. Every time one or 
more operations on the machines are completed, a contact 
is made by the switch, and a line is drawn on the chart. 

There are four sizes of Productographs, 2, 5, 10 and 20 
needles. The 5-needle recording for five machines or 
less, the 10- for 10 machines or less, while the 20-needle 
records for 20 machines or less. 

The Productograph is manufactured by Slocum, Av- 
ram & Slocum, Inc., New York, N. Y. 

New Form of File 

The latest product of the American Swiss File & Tool 
Co., New York, N. Y., is a file, the teeth of which con- 
sist of diagonal rows of cutting edges. These give the 
file a wavy appearance, which suggested the trade name 
of “wavecut.” 
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Pattern Maker’s Lathe 


The pattern-maker’s lathe shown has a 16-in. swing with 
a 6-ft. bed. The spindle is hollow and runs in self-oil- 
ing bronze bearings. The outer end of the spindle is 
threaded for the faceplate for turning large diameters, 
for which purpose a tripod rest is furnished, 

In addition to the hand rest, this lathe is 
equipped with a carriage having rack-and-pinion feed. 


usual 

















PATTERN MAKeER’s LATHE 
This carriage has cross-hand feed and compound rest, 
so that feeds in all directions may be had. The tailstock 
has screw and lever feed and is provided with a graduated 
swivel base, so that any degree of taper may be bored or 
turned; a taper pin is provided to maintain alignment. 
The base of this tailstock is provided with a slide and 
by means of a ball handle, as shown in the front, the 
tailstock may be fed crossway of the bed. 

This machine is a recent product of the J. G. 
Co., Everett, Mass. 


slount 


Bench Filing Machine 
The bench filing machine shown, especially adapted for 
die, jig and template work, has a height from the bench 
to the table of 18 in. The table is adjustable, 9 in. in 
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diameter, and graduated. The stroke has adjustment 
of from 2 to 5 in. 

Inasmuch as this machine will not take regular stock 
files, a special parallel file is used, which is supported 
from both ends in jig-saw manner. ‘The files are 8 in. 
long and are used the same as a hacksaw blade. 

The machine has a three-step cone pulley, weighs about 
145 lb., and is a late development of the B. C, Ames Co., 
Waltham, Mass. 


a) 


Journal Bearings 
The American Metal Co., Pittsburgh, Penn., has de- 
veloped for the market a line of journal bearings, com- 
posed of 65 per cent. copper, 30 per cent. lead and 5 
per cent. tin, treated in crucibles. They are solid castings 
requiring no babbitt surface for mill purposes. 
oe 
All-Geared Drilling and 
Tapping Machine 
The illustration shows a 20-in. all-geared drilling and 
tapping machine, which is a new development of the 
Barnes Drill Co., Rockford, Il. 
This machine has eight changes of geared speeds and 
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GEARED DRILLING AND TAPPING 
MACHINE 


eight changes of geared feeds, all of which are under in- 
stant control of the operator from the front of the ma- 
chine. 

All the gearing is entirely inclosed. All gears 
bearings with the exception of the spindle sleeve 
cross-spindle bearings are continuously oiled automat- 
ically by means of an oil pump in the reservoir of the ma- 


and 
and 


chine. 
The spindle is provided with automatic stop operating 
up to the full traverse of the spindle, and automatic 
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reverse for tapping. A hand-tripping lever places the 
spindle under constant control at all stages of operation. 
wR 
Convention of the Manufact- 
urers’ Association 


The nineteenth annual meeting of the National As- 
sociation of Manufacturers was held at the Waldorf-As- 
toria Hotel, New York City, May 19 and 20. There 
were four business sessions and the usual evening ban- 
quet. 

The opening session on Tuesday morning was devoted 
to officers’ reports and the appointment of the usual con- 
vention committees. The afternoon session was given 
over entirely to discussion of industrial betterment work. 
Some 15 speakers took part, being limited to 10-minute 
addresses. The purpose was to bring out from actual 
experience, the results of welfare and industrial bet- 
terment work along various lines and in many different 
industries. Most of the speakers were manufacturers. 
A few of the special topics were, fire prevention, work- 
men’s compensation and accident prevention, codperation, 
the safety-first movement, and industrial education. 


WEDNESDAY MORNING’S SESSION 


The standing committees’ reports covered banking and 
currency, bankruptcy, immigration, interstate commerce 
and federal incorporation, patents, union label, and uni- 
form state laws. 

The immigration report was confined largely to a con- 
sideration of laws governing the exclusion of and depor- 
tation of aliens. During the fiscal year ending July 1, 
1913, 1,197,892 alien immigrants entered the United 
States. During the same period, 19,938 were excluded. 
The five grounds for rejection are: Likely to become a 
public charge; physical or mental defects; contract la- 
borers ; contagious diseases and tuberculosis ; serious men- 
tal defects. 

It is pointed out that this immigration was largely 
from eastern and southern Europe, this section furnish- 
ing approximately 75 per cent. of the total. By way of 
comment, it is stated that unquestionably, many mem- 
bers of the criminal class are coming to America, who 
have never even been arrested at home. Thus our law for 
deportation should provide that an alien who at any time 
becomes an anarchist or commits a crime involving moral 
turpitude subsequent to his admission in the United 
States should be deported. 

Further, the report advocates the inauguration of some 
intelligent propaganda abroad, looking to securing an 
intelligent, useful and honest class of immigrants, and 
to discover criminal classes and the vicious who come 
here only to augment the present ranks of agitators. 

The committee on patents again advocated to members 
of the association the advisability of establishing the 
proposed court of patent appeals, and requested that 
Congress be urged to pass the necessary legislation. An- 
other recommendation which has been repeatedly made 
is for the building of a suitable office to house the 
Patent Office administration and its invaluable records. 

The report of the committee on fire prevention was 
confined largely to a consideration of the tendency to 
fix personal responsibility for fires. It was pointed out 
that this personal responsibility is fixed in both Germany 
and France, a condition in contrast to the laxity here. 
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The committee definitely recommended the enactment 
of proper legislation to remedy the present obvious de- 
fects in granting fire-insurance policies. 

The report of the committee on accident prevention 
and workmen’s compensation was a review of the work 
which has been done during the year, and a plea for a 
widening of the activities of the association along this 
and parallel lines. 

We believe that many 
closely related to industries which 
engaging the attention of legislators, 
workers and employers, should have the 
sociation industrial betterment committee. 
subjects it seems to us would be “worse 
would be a blunder.” 

The following quotation sums up the duty of the as- 
sociation in these words: 

As we see it, it is the duty of the National Association of 
Manufacturers and all other employers’ associations in co- 
operation with us to study and analyze one by one some or 
all of the questions and problems which confront industries 
at this time, and we recommend that the proper steps be taken 
by the National Association of Manufacturers through its 
committee on industrial betterment, to pursue the same con 
structive policy in connection with these questions and prob- 
lems which has been pursued by your committee on accident 
prevention and workmen’s compensation ,in its particular 
sphere. 

The address of this session was given by James A. 
Emery, on “The Legislative Situation.” He analyzed 
the trend of business legislation now under way at Wash- 
ington, in the light of the fundamental principles of lib- 
erty which have been developed by the Anglo-Saxon race. 
Its conclusions were that the present legislative trend is 
away from the fundamental principle of personal liberty. 


economic and socroltogical problems 
are at the present time 
educators, welfare 
attention of the as- 

To evade these 
than a crime, and 


WEDNESDAY AFTERNOON SESSION 


The afternoon session on Wednesday was devoted to 
foreign trade, with two speakers on the “Possibilities of 
Trade in Russia,” and one on “Central America as a 
Good Field for the American Manufacturer.” All three 
speakers emphasized the possibilities of foreign trade and 
gave helpful advice as to how it might be obtained and 
held by the American manufacturers. 

A number of resolutions were passed, following the 
suggestions in the reports of the standing committees. 
These included approval of the recommendation for a 
new Patent Office building, of the reports on immigra- 
tion, fire prevention, uniform state laws, and bankruptcy, 
and of the activities of the industrial department of the 
Young Men’s Christian Association. The resolution de- 
voted to business conditions declared against the proposed 
anti-trust legislation now under consideration by Con- 
gress. 

As a part of the convention, an exhibit of fire-preven- 
tion devices was held in the room adjoining the conven- 
tion hall. This included typical fire-fighting appliances, 
working models of preventive devices, photographic and 
diagrammatic illustrations of such devices and their use, 
and other exhibits of interest to manufacturers and em- 
ployers. 

The final session of the convention was the usual ban- 
quet, held on Wednesday evening. 

ia 


Of the flexible ropes suitable for power transmission, a 
manila rope is just as strong as a solid steel bar, weight for 
weight, though only about 11% per cent. as strong per equal 
cross-section. Leather, on the other hand, is only about 5 
per cent. as strong as a steel bar of equal cross-section and 
less than 40 per cent. as strong per equal weight of ma- 
terial, according to a statement in “Power.” 
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Current Prices of Shop Ma- 
terials and Supplies 











MISCELLANEOUS METALS FROM JOBBERS' WAREHOUSE, 
N 


EW YORK 








May 23, 1914 Apr. 25, 1914 May 24, 1913 

—Cents per pound—— -s 
Copper, electrolytic (small lots) 14.25 14.50 15.75 
TER. .ccces . : 33.00 34.37) 50.12) 
DO ccniet a dah —e , 3.90 3.80 1.50 
Spelter baneesens 5.20 5.20 5.60 
Copper sheets, base ; 19.75 19.75 24 00 
Copper wire (carload lots) 15.50 15.50 19.00 
Brass rods, base... . 14.00 14.00 18 25 
Brass pipe, base....... 16.00 16.00 22.00 
Brass sheets. .. 14.50 14.50 18.50 
Solder } and }.. 24.50 25.40 29.00 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 

— « comet? gee EY —. 
Steel angles base. 1.80 l 2 25 
Steel T’s base....... 1.95 2 08 2.30 
Machinery steel (bessemer) 1.85 1.85 2.05 

STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


from % to le. per Ib. higher, 
locality. 


Cents per pound 


*rices to consumers range 
according to size of order and 











No. 28 Black. . 2.70 2.70 3.10 
No. 26 Black. . 2.60 2.00 3.00 
Nos. 22 and 24 Black.. 2.55 2.55 2.95 
Nos. 18 and 20 Black.. 2 4 2.530 2.90 
No. 16 Black.. 2.4 2.45 2.85 
No. 14 Black.. 2 35 2.35 2.75 
No. 12 Black.. 2.30 2.30 2.70 
No. 28 Galvanized 3.70 3.70 4.20 
No. 26 Galvanized 3.40 3.40 3.00 
No. 24 Galvanized 3.25 3.25 3.75 


following discounts: 


DRILL ROD sells to consumers at the 
off and first grade, 


Third grade, 65% second grade, 40% 
25% off. . 


At these discounts the as follows: 


net prices are 


ROUND POLISHED DRILL ROD 
——Price in Cents per Pound—— 
First rae ay Third 
In Grade Grade Grade 
40/64 to 1}-in. 37.50 30.00 17.3 
33/64 to }-in. a 41.25 33.00 19.25 
7/16 to j-in.. . Seca tseesdes ..-. 45.00 36.00 21.00 
0.178 to 0.4218. 56.25 45.00 26.25 
0.125 to 0.175.. 62.25 49.80 29.05 
0.101 to 0.120 67.50 4.00 31.50 
COLD-ROLLED STEEL in rounds, squares, hexagons and 
flats, sells at 45% off the pric e lists which gives the fol- 
lowing net prices: Rounds, & @%-in., 5.5c.; & @ii-in., 4.67%c.: 
% @%-in., 3.85c.; %&@iij-in., 3. 30¢ Squares, % @ii-in., 6.6c.; 
% @th-in., 5.5c Hexagons. % @ii-in., 5.5c. %@**-in., 4.4c. 


STANDARD PIPE is the same as last week. The follow- 
ing discounts are allowed from store, New York: 
d Black Galvanizd 
to 2-in sana 79% 70% 
} to 6-in. vee - 78% 69 % 
7 to 12-in. 75% 64 % 


At these discounts the net prices in cents per foot are: 


wry Galvanized Black Galvanized 
‘-- 2.41 3.45 aes 12.87 18.04 
l-in..... 3.57 5.10 aibsas ote 16.83 23.71 
ifn: 4.83 6.90 _ pees 23.98 33.79 
-in. 5.87 8.25 _ eee 32.56 45.88 
2-in.. 7.7 11.10 6-in. 42.24 59.52 
MACHINE BOLTS may be had by consumers at 60% off 


the list price, though in the case of steady customers and big 
orders better terms may be had. At the general rate of 60° 
the following net prices hold at dollars per 100. 


Diameter 
; 





Length t } j 

Riedie a si cedadveeixsseeness $2 08 $3.08 $4.20 
2-in sashes 2.24 3 30 4.48 
is cee wikeweeée = 2.38 3.52 4 76 
3-in ‘ ee ee F 2s 3.74 5 O04 
34-in , 2 69 3 96 5 32 

TOOL STEEL—tThe following are consumers’ prices. base 
Standard (merchant quality), 7c. per lb.; Extra (die quality), 
12c. per Ib.; Special (fine die quality), 16c. per Ib 

COLD-DRAWN STEEL SHAFTING is sold to consumers 


at about 45% discount off list prices. At that rate the net 
prices per foot are % in., : 95c.: 1 in., 8.038c.: 1% in., 12.65c.: 
1% in., 15.29c.; 1% in., 16.50c.; 1% in., 19.36c.: 1% in., 22.44e; 
1% in., 5.79c.: 2 in., 39.28c. 


ZINC SHEETS in cask lots sell in New York at 7.75c per Ib. 


Smaller quantities will cost the consumer %c er Ib. more 
OLD METALS bring the following prices: Heavy copper, 
12.50c.; light copper, 11.25c.: heavy machine composition, lic.: 


Het. press, 6.75c.; brass chips, 9c.: brass turnings, 7.50c 
There is a slight decrease in the output of coke, 
bet” a still remain unchanged. Furnace coke sells at 
$1.75@1.83 per net ton at oven. For 72-hr. founé@ry coke, 
$2.40@2.50 per net ton at oven is quoted. 

COTTON WASTE, in bales of from 50 to 600 Ib., is selling 
at the following prices, with every prospect of continuing at 
these figures during the whole summer. Extra No. 1 machd. 
white, 8.25c.; XXX No. 1 machd. white, 7.75¢c.: XK machd. 
white, 6.50c.: X machd. white, 6.00c.: No. 1 colored, 4.50c.: No 
2 colored, 3.75c.; No. 3 colored, 3.50c.: wiping rags, 6.50c. 

FUEL OIL, best quality, is quoted at Bayonne, N. J.. and 
Philadelphia, Penn., at 3.50c. in tank car lots: the heavy, 
Mexican oil is 3c. 
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New and Enlarged Shops 


fl 


METAL WORKING 


NEW ENGLAND STATES 


W. E. Killiker, Canobie Lake, N. H., is building a garage 
next to his summer hotel. 

Manning, Maxwell & Moore, Fitchburg, Mass., railroad ma- 
chine manufacturers, have filed plans for new buildings to 
cost $165,000. One will be a machine shop, 224x300 ft.; an- 
other a foundry, 120x200 ft., and the third a pattern shop, 
53x104 ft. Noted Mar. 26. 

A. D. Waymouth & Co., 
turer, will occupy a new building in 


lathe manufac- 


Place. 


Fitchburg, Mass., 
Newton 


Fire recently damaged the plant of the Coffin Valve Co., 
Norwood and Tolman Sts., Neponset, Mass. Loss, $5000. 
William H. Russell, Springfield, Mass., will build a com- 


mercial garage on North Main St. The cost will be $8000. 

c. W. Allen, Cypress Court, Springfield, Mass., will build 
a machine shop. Cost will be $7000. 

The Bay State Elevator Co., Taylor St., Springfield, Mass., 
will build an addition, 80x250 ft., to its plant. 

The Providence Drapery Rod Co., Sutton, Mass., will build 
a one-story, 45x180-ft. factory. Jasper Rustigian, McKinley 
Road, Worcester, Mass., is the arch. 

A. S. Hanson, 743 Main St., Worcester, Mass., is building a 
one-story brick garage, 94x182 ft. 


MIDDLE ATLANTIC STATES 
The Lisk Mfg. Co., Canandaigua, N. Y., manufacturer of 
enamel ware, will build a one-story, 60x200-ft. addition to 
its plant. C. C. Keehn is gen. mer. 


William MeVittie, Niagara Falls, N. Y., is. building a new 
garage to accommodate 75 cars. The cost will be $15,000. 
Peter Houck & Co., Harrison, N, J., state that they are in 


the market for machine-shop equipment. Frank Wetzel is 
ch. engr. 
The Aldrich Pump Co., Allentown, Penn., will take over 


Rolling Mill Co. The foundry 
equipment will be 


Allentown 
enlarged and 


the business of the A 
and machine shop will be 
added. 

Richard Ross, Allentown, Penn., has filed plans for a one- 
story brick garage, to be built at 1639 Turner St. 

The R. S. Newbold & Sons Co., Norristown, Penn., will 
equip a plant for the manufacture of gas holders and gas- 
making machinery. A. R. Cruse is mgr. 

M. J. Flanagan, Shamokin, Penn., is 
garage on North Shamokin St. 

The Lehigh & Wilkes-Barre Coal Co., Wilkes-Barre, Penn., 
will build several additions to its plant, including a machine 
shop, blacksmith shop, and a car shop. The cost is_ esti- 
mated at $150,000. Sturdevant & Paggi, Coal Exchange Bldg., 
are the archs. 

George T. 
Piedmont St. 


building a_ brick 


Carsadon, Keyser, Md., is building a garage on 


SOUTHERN STATES 


Ralph R. Moore, Wheeling, W. Va., will build a garage at 
300 South Penn. St. 

H. E. Heitman, 
garage, 60x100 ft. 
plans. 

We are officially advised by the Ocala Iron Works, Ocala, 
Fla., that they will rebuild their machine shop, recently de- 
stroyed by fire. They are interested in the purchase of the 
following: 40- and 72-in. boring mill, 5-ft. radial drill, 12-, 
18-, 24-, and 36-in. lathes, milling machine, shaper, planers, 
pipe machine, keyseating machine, bolt cutters, drill presses, 


Fla., will 
Kennard, Tempa, 


Fort Myers, 


build a one-story 
F. J. 


Fla., is preparing 


emery wheels and small machine-shop tools. 

The Florida Association _centemplates the erection of a 
factory at Pinellas Park, Fla., for the manufacture of tin 
cans. Dr. A. B. Davis, St. Petersburg, Fla., is gen. mer. 

The Ingalls Iron Works, Birmingham, Ala., has awarded 
a contract for the construction of an iron and steel plant, 
estimated to cost $100,000. R. I. Ingalls is pres. 

The Rector Sanitary Heating Co., Louisville, Ky.. manu- 
facturer of hot air heaters. will establish a _ plant. The 


company is capitalized at $75,000. V. 


4 : Bomar, of the Bomars- 
Summers Hardware Co. is pres. 


The Southern Textile Machinery Co., Paducah, Ky., plans 
to enlarge its plant. The company makes knitting equip- 
ment. F. E. Lack is pres. 

MIDDLE WEST 


Brotsman & Ziegler, Barberton. Ohio, are building a garage 
at Tuscarawas and Fifth Sts. The cost will be $18,000. . 
The J. H. MeLain Co., Canton, Ohio. whose iron plant was 


damaged by fire on Apr. 30, to the extent of $10,000, has filed 
plans for rebuilding. Noted May 14. 
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The Selas Co., 521 West 23d St., New York, N. Y., will 
build a plant in Canton, Ohio, for the manufacture of a pat- 
ented air and gas mixer on lighting and heating apparatus. 

The Union Metal Mfg. Co., Canton, Ohio, will increase the 
capacity of its plant with a two-story addition, 70x250 ft. 

The Fox-Ahrens Fire Engine Co., Camp Washington, Cin- 
cinnati, Ohio, manufacturing automobile fire apparatus, has 


purchased a site adjoining its shops, on which it will build 
an addition. 
The Cincinnati Iron & Steel Co., Cincinnati, Ohio, will 


build an addition to its plant on Carr St. Harry Hake and 
Charles A. Huck, Provident Bank Bldg., Cincinnati, Ohio, are 
the archs 


The Mutual Motor Stores Co., Chicago, Ill, has leased a 
building at 1225 Superior Ave., Cleveland, Ohio. Alterations 
will be made and equipment installed for the manufacture of 
automobile accessories. 

The Grubler Mfg. Co., Cleveland, Ohio. manufacturer of 
steam pipe fittings, will build a two-story, 50x100-ft. addition, 
to its plant at Broadway and Aetna Road. 

J. C. Thompson, Lima, Ohio, is building a garage, 44x175 
ft., on West Market St. 

Joseph Merkel, Middletown, Ohio, is at the head of a new 
firm to manufacture motorcycles. A shop will be established 
at West Third St. 

The Willys-Overland Co., Toledo, Ohio, 
automobile trucks, will build a new factory. 
mated at $48,000. 

On May 16, fire destroyed the foundry and core room of 
the U. S. Malleable Iron Co., Woodville St. and the Bay Ter- 
minal R.R., Toledo, Ohio. Loss, $35,000. 

The Brown Mfg. Co., Wilmington, Ohio, will equip a fac- 
tory for the manufacture of automobile specialties. 

The Fort Wayne Electrical Co., Fort Wayne, Ind., advises 
us that the proposed building operations, noted May 21, have 
been postponed for the present. 


The Union Steel Screen Co., Albion, Mich., has decided to 
manufacture windmills. Additions will be built and equipped 
for the purpose, and the machine shop will be ealasted. 

The Chalmers Motor Car Co., Detroit, Mich., is having plans 
prepared for a one-story brick foundry addition, 87x120 ft. 


The Raymond Log Loader Co., Escanaba, Mich., manufac- 
turer of logging tools, is building an addition to its plant. 


The Carroll Foundry Co., Houghton, Mich., whose plant 
was destroyed by fire May 7 (noted May 14) at a loss of 
$500,000, plans to rebuild at once. 

The Pyle Pattern Works, Muskegon, Mich., is building an 
addition, 50x150 ft., to its foundry. 


The American Building & Foundry Co., 19th and Rock- 
well Sts., Chicago, Ill., has purchased a site at 22d St 
and the Chicago, Burlington & Quincy R.R., on which it will 
build a foundry. 


The F. H. Smith Mfg. Co., 3037 Carrol Ave., Chicago, Tll, 
has filed plans for a three-story, brick machine shop costing 
$55,000. 

The Illinois Modern Machine Co., Chicago, Tll., has ac- 
quired a site at 2237 Ogden Ave.; on which it will build a 
four-story plant for the manufacture of button machines and’ 
button parts. Cost will be $35,000. 


The McFell Signal Co., Chicago, Tll., has acquired a lot, 
75x125 ft., at Halstead and 29th Sts., on which tt will build 
a two-story factory. Cost is estimated at $20,000. 

J. R. Thompson, 350 North Clark _St., Chicago, Tll., will 
build a garage costing $4000. H. R. Wilson & Co. prepared 
the plans. 

The International Harvester Co., Chicago, Il, will build a 
garage adjoining its plant at Fullerton and Clayburn Aves. 

The P. C. Peterson Auto Co., Rock Island, Tll.. will build 
a garage at 419 West Third St. Cost will be $15,000. 


The Snovely Livery & Transfer Co., Green Bay, Wis., agent 
for the Jeffrey car, is building a garage, 22x100 ft. 


The Wisconsin Plumbing & Heating Supply Co., 296 R 
oe., enenee, Wis., has purchased a site on which it will 
ui a factory. 


The Eagle Garage & Machine Co., Platteville, Wis., will 
re" two-story and basement garage and repair shop, 
oUx 


The Reedsburg Motor Truck Co., Reedsburg, Wis., recently 
organized, has leased a building which it will equip for the 
manufacture of commercial vehicles. 


The Beijer Hydraulic Transmission Co., Stevens Point, Wis., 
manufacturing automobile parts, will enlarge its factory 
equipment. C. S. Orthmann is mgr. 


manufacturer of 
The cost is esti- 


WEST OF THE MISSISSIPPI 
An _ addition is being built to the Schutte Garage, Fred- 
ericksburg, Iowa. 


The Connell Commercial Garage, St. Paul, Minn. 
awarded the contract for a brick and steel garage wel 
nird St. 


W. F. Gehne and Charles R. Dreese, Halstead, Kan., are 


building a garage of pressed brick, 37x70 ft. on Main St. 
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Building a Machine Which Splits 
Millionths 


By DonaLp M. LippEeLu 


SYNOPSIS—A detailed description of the methods of 
making the screw, straight ways, and divided head of 
the Rowland dividing engine, with its maximum allow- 
able error of one two-millionth of an inch. 

# 

We have seen that the production of the Rowland grat- 
ings depends on a dividing engine in which there is a 
perfect screw, two pairs of straight parallel edges at 
right angles to each other, and an accurate divided head. 

Upon the accuracy of the horizontal screw will depend 
the uniformity of travel of the carriage supporting the 
plate, and consequently the uniform distance apart of 
the lines on the grating. For if the pitch varies, and is 
1/4, in. in one part and */,, + in. in another, 
the grating lines at some point will be shifted by so great 


/ 
/ 1000000 


a quantity as to produce a blurred spectrum. 
CUTTING THE SCREW 

The maximum allowable variation in pitch is about 

1/, 00000 Wnch, and the Hopkins screws are much better 





Fig. 1. Cutting THE ScREw—Dovusie-TooL Metuop 


than this. To attain this result, a screw is cut as ac- 
curately as possible. Wiley & Russell’s best annealed 
tool steel is used. The annealing is important, for oth- 
erwise, after a cut is taken, the metal will begin to 
In cutting this screw, light cuts are 
To overcome any periodic error 
live center, two are 


change its shape. 
made at slow speeds. 
due to inaccuracies of the 
used, 180 deg. apart. 

That is, any errors of the lathe lead screw would not 
be periodic, unless the lathe lead screw itself had a 
periodic error, and were making one revolution for each 
revolution of the live center. An error of the live cen- 
ter, however, will recur at the same point in each thread, 
and while the pitch might be correct, all the threads 
would be incorrect in the same manner. The two tools, 
180 deg. apart, also have an important function in pre- 
venting any error due to the pressure of the tool tending 
to spring the screw being cut, out of a straight line. 


tools 


These two tools are shown in Fig. 1, which shows a 
lathe set for cutting the screw in this manner. 

These tools must be kept in the same position in the 
rests, but in order to compensate for errors of the lathe 
lead screw, the relative position of the rests is changed 
from time to time on the lathe lead screw. Toward 
the end of the cutting, the screw being cut is also changed 
end for end. The thread is an ordinary V-thread, 52- 
deg. angle, in the latest screws cut, and the tools used are 
of Jessop steel, ground to a 52-deg. point. The last 
cuts, possibly half a dozen, are made with goose-neck 
tools, and only traces of metal are removed from the 
high spots, bringing the screw, as it leaves the lathe, to 
a high polish. 

Nour 


THE GRINDING 


The grinding nut has in the meanwhile been prepared. 
This grinding nut is about three-quarters the length 
of the screw to be threaded, and is made of the same 


steel. This is most important, for the nut must have 








GRINDING THE SCREW 


Fig. 2. 


the same coefficient of expansion as the screw, so that if 
any temperature changes occur during the grinding 
operation, they will have equal effect on the screw and the 
nut. 

As can be seen from the illustration, Fig. 4, the grind- 
ing nut consists of a steel shell, pierced with a number 
of small holes, so as to get a good grip on the brass 
which is cast inside of it. This brass, steel-encircled 
bar is split longitudinally, and is then bored and threaded 
with a boring bar, to the same pitch as the screw. The 
brass is then cut away so as to leave several separate 
segments inside the steel shell, about 4% in. wide, these 
are so narrow that the difference between their expan- 
sion and that of the steel is negligible, while the ex- 
pansion of the nut as a whole, is as said above, deter- 
mined by its steel’ shell. In the illustration, the 19 de- 
tached brass segments can be clearly distinguished. (The 
nut has not yet been threaded.) 
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It may be pointed out that when the grinding begins, 
neither nut nor screw is accurate, and that while we 
speak of grinding the screw, we are grinding both nut 
and screw to accuracy. Of the two the screw is the 
more accurate. 

The nut is then clamped on the screw, and grinding 
is begun with emefy grade F. To avoid the effect of 
the weight of the nut on the screw, it is counterbalanced 
by a weight over a pulley, Figs. 2 and 3. The low spots 
soon show under this grinding, and the grinding is con- 
tinued until the high spots are all ground away. The 
fingers offer a fairly good thermometer to test the clamp- 
ing of the nut on the screw. If one end of the nut seems 
to be at all warmer than the other, it is evident that the 
warm end is clamped too tightly. 

While grinding the nut is changed end for end, one 
half at a time, several times. In making these changes, 
the nut is never stopped in the middle of its travel, it 
is always run to the end. This permits of four ar- 
rangements of the halves of the nut in relation to the 
the screw: 

ab ab ba_ ba 


cd’ de’ de’ cd 


The nut is run off the end of the screw on each grind- 
ing, by about one-quarter of its own length. The screw 
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the friction between it and the screw will show on a deli- 
cate spring balanceswhen theescrew is rotated. The test- 
ing nut is then run from one end of the screw to the 
other. Differences in diameter will show ongthe spring 
balance ; differences in pitch will not show, for thesnut is 
too short to be affected by them. (They are out in the 
millionths, if they exist). 

Another testing nut is now prepared of a steel casing 
lined with babbitt metal, made in the same way as was 
the brass grinding nut. One-half of this nut will later 
be used as the nut in the dividing engine which travels 
on the screw. The testing nut is about 8 in. long, and 
after splitting and cutting the babbitt into segments, 
is ground to fit the screw, with washed emery. This is 
quickly done. It may be objected, at this point, that 
one cannot grind or lap a soft metal with a hard one, in 
this case babbitt with steel. The point seems to be that 
in dry grinding, the soft metal embeds the emery, and is 
not ground away by it, but that in wet grinding, both 
hard and soft metal are ground away, and the latter 
by far the faster. At Hopkins, the emery is kept wet 
by oil, and the babbitt is worn away about 30 times as 
fast as is the steel. 

The screw is then given a polish, until bright, with 
rouge, and then a final polish with the testing nut (bab- 
bitt-lined) and rouge. After this the testing nut is cut 
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Fic. 3. GrinpING THE Screw. Nut at ENp or RuN 


The bearing of the screw is 2 in. in diameter. 


must be tested during grinding, to see whether running 
the nut off the end is reducing the diameter of the end 
of the screw below that of the middle—this test can be 
made with an ordinary micrometer. . If it is, the nut is 
not run off so far. As can also be seen in the illustra- 
tion (Fig. 2), there is a runway over the lathe to carry 
the traveler for the nut and its counterweight. 

A short nut (1 in. long) has in the meanwhile been 
made of the same pitch as the screw, and ground on the 
screw for a little while, merely to fit it to make a test 
of the screw’s diameter, as given below. 

After grinding off all the high spots with F grade 
emery, which only insures an accuracy of one-half the 
mean diameter of the emery grains, the screw is ground 
with the finest washed emery. 

In changing from one grade of emery to another, or 
from emery to rouge, the coarser material is washed out 
with gasoline. This will not remove all of it, but the 
probability is that that left in, has been worn by the 
grinding operation so that it is no larger than the mate- 
rial to be substituted. 


TESTING THE DIAMETER OF THE ScrEW 


When the high spots have again disappeared, the screw 
is ready to have its diameter tested. The 1 in. 
testing nut is clamped on, Fig. 5, and so arranged that 


wide 


Fie. 4. Grinpine Nour 


Note the brass projecting through the steel case. 
brass has already been cut into segments. 


The 


transversely in halves. This cut is made through one 

of the places where a segment of the babbitt has been 

cut away, so there is no burr left on any thread. The 

screw and nut are now ready for the final tests. 

We may here summarize the operation of preparing an 

18-in. screw: 

(a) Screw cut (takes about one week). 

(b) Long grinding nut split and threaded (one week). 

(c) Short test nut (1 in.) prepared (one day). 

(d) Grind screw with grinding nut and emery F 
weeks). 

(e) Grind again with washed emery (three weeks). 

(f) Test diameter. 

(z) Prepare babbitt-metal testing nut (one week). 

(h) Fit testing nut to screw with washed emery (one to two 
weeks). 

(i) Polish with grinding nut and mouge until 
week). 

(j) Finish polishing with testing nut and rouge (one week). 

(k) Removal of grinding and polishing material (two to 
four weeks). 

(1) Cut testing nut into two equal nuts. 


(two 


bright (one 


The screw is then ready for its final tests. Two in- 
terferometer plates are mounted on the two halves of the 
testing nuts, Fig. 6, and the nuts are then mounted on 
the screw. There are long projecting wings on these 
testing nuts, which rest against a straight edge, conse- 
quently, although the screw is free to turn, the nuts 
cannot revolve with it. In looking at monochromatic 
light seen through these interferometer plates, a suc- 
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cession of dark and light bands is seen, and these bands 
will change their position with the slightest change be- 
tween the plates. 

The screw is then rotated. If the bands undergo a 
periodic shifting to and fro with each full rotation of 
the screw, it indicates that the longitudinal axis of the 
screw is curved, and the work on it has gone for noth- 
ing. A screw whose radius of curvature is less than 
300 miles is considered crooked; a screw whose radius 
of curvature is over 300 miles is considered straight, and 
is acceptable. 

If the interferometer bands have a periodic shifting to 
or fro oftener than once per revolution, but repeated in 
each separate revolution, the thread has “periodic” errors, 
ie., is “drunken.” If the interferometer bands shift 
slowly to and fro, but not regularly during part of, or 
with each full revolution, these are errors of pitch. These 
can also be tested further by putting the halves of the 
nut far apart, allowing the interferometer plates to 
come close together by means of offsets from the nuts, 
and again rotating the screw. In this way, errors of 
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In making gratings for optical purposes the periodic error 
must be very perfectly eliminated, since the periodic dis- 
placement of the lines only one-millionth of an inch from 
their mean position will produce “ghosts” in the spectrum. 
Indeed, this is the most sensitive method of detecting the 
existence of the error, and it is practically impossible to 
mount the most perfect of screws without introducing it. 
A practical method of determining this error is to rule a 
short grating with very long lines on a piece of common 
thin plate glass; cut it in two with a diamond, and super- 
impose the two halves with the ruling togther and displace 
sideways over each other one-half the pitch of a screw. On 
now looking at the plates in a proper light, so as to have 
the spectral colors show through it, dark lines will appear, 
which are wavy if there is a periodic error, and straight if 
there is none. 


The dividing-engine bearings in which the screw is 
mounted are bronze, and are very ingenious. A two- 
piece split bearing soon wears, and there is no way to 
bring it back to a fit. Doctor Anderson, therefore, has 
made these split bearings in three pieces (Fig. 9). When 
the bearing begins to wear, it is very easy to take it out 
and regrind to a three-surface contact with the shaft. 

After the screw is made, as has already been described, 
it must be properly mounted. This mounting is not less 
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TESTING MIcROMETER Screw FOR DIFFER- 
28 


A 
ENCES IN DIAMETER 


pitch can be tested over any length of the screw what- 
ever, i.e., end against end or middle against ends. 

It may, however, be said, that when a good mechanic 
has cut and ground the screw, that periodic errors and 
errors of pitch do not occur, and it would hardly be 
worth mounting the screw to test for them. The error 
which is always found, and which must be eliminated 
is, that the axis of the screw will not be identical with 
the axis of the shaft in the bearings. 

Truine Up THE Screw BEARINGS 

This is tested by mounting one of the interferometer 
plates on one nut so as to be parallel to the axis of the 
screw, and the other place on the stand supporting the 
bearings. Then as the screw is rotated, the plates will 
alternately approach and recede, which motion is reflected 
in the interferometer bands. As the screw cannot be 
changed, the high side of the bearing, with reference to 
the axis of the screw, is then ground away cautiously and 
the screw again tested. This process is repeated, and re- 
peated, until the axis of the screw is identical with the 
axis of rotation. 

In Rowland’s own work he also described another way 
of testing a screw for periodic errors in the following 
words: 
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INTERFEROMETER ‘Strew Test For 
DIFFERENCES 


Fie. 6. 


important that the accuracy of the screw itself. There 
must be no motion of the screw on its longitudinal axis, 
owing to any inaccuracy of the thrust bearing. If there 
were such motion, the carriage carrying the plate to be 
ruled would advance faster during one-half of the screw’s 
rotation than at another, and the grating would be use- 
less. The allowable play of the screw is about */,.0000 
in. (about one-sixtieth the wave length of sodium light). 
Tue THrvust-BEARING PRroBLEM 

The problem of preventing such motion is solved if 
one can make a perfectly flat surface and then mount 
it so that it is absolutely perpendicular te the longitudinal 
axis of the screw. In the original engines these thrust 
bearings were of steel, but steel is not homogeneous; 
there are hard and soft spots in it, and a steel block 
thrusting against a steel pin is not satisfactory, owing 
to the wearing away of the soft spots. 

A substitute for the steel thrust block was found by 
Doctor Anderson in the synthetic ruby. A ruby cylin- 
der 1%4-in. diameter by ¥-in. long was polished by 
Brashear until the departure of the surface from flat- 
ness was only one-tenth to one-twentieth of the wave 
length of sodium light (*/cpoo0. ss 3s 

It may then be assumed that if ne portion of the sur- 
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face departs from a plane by over one-twentieth wave 
length, that any smali portion of the surface will vary 
by a much less amount, which assumption is borne out 
by practice. That is, the high and low spots will not be 
immediately adjoining. 

This ruby was then mounted in a steel setting with an 
external taper thread with a backing of solder. After 
placing the ruby in this steel support, copper wedges 
were driven in, and a taper-threaded collar screwed 
around it. The face of the ruby was then protected by 
solder, and the entire mounting pressed in a vise under 
such a pressure that the actual force applied was about 
1500 lb. which means a pressure of about 30,000 lb. per 
sq.in.; this was to seat the ruby beyond the possibility of 
any play. The mounting was then placed on the end 
of the screw and adjusted optically. 


TESTING THE Ruspy Turust BEARING 


A small ray of light was allowed to fall on the surface of 
the ruby through a cardboard screen in front of an electric 
lamp. This ray, reflected from the surface of the ruby was 
then viewed through a long-focus telescope, and the screw 
rotated. If the surface of the ruby were not perpendicular 
to the axis of the screw, the disk thus seen would follow 
a circular path. When the high side of the mounted 
ruby had thus been determined, the back of the mount- 
ing was then carefully ground away a trifle, and the per- 
pendicularity retested. In this way the ruby’s face can 
be made perpendicular to the axis of the screw to within 
5 sec. or 7 sec. of are. 

The thrust block is of steel, ground to a curvature of 
%-in. radius. Under the conditions of an almost plane 
surface, almost perpendicular to the axis of the screw, 
bearing against a small portion of a spherical surface 
which touches the rotating plane almost in its exact cen- 
ter, there is naturally no great amount of end motion in 
these screws. 


GRINDING STRAIGHT WAYs 

Of equal importance with the accuracy of the thread 
is the straightness of the two pairs of ways, that is, one 
pair to carry the ruling carriage, the other, at right an- 
gles to it, for the plate carriage. These ways are of care- 
fully annealed steel, and are planed to as near their fin- 
ished form as possible, and mounted as nearly parallel 
as can be in their permanent mounting. 

An iron lap is then cast and finished so that it fits 
these ways with ordinary accuracy, say three or four ten- 
thousandths of an inch, and then grinding (or lapping) 
with this is begun. Here again, it is the same as with 
the screw and its nut. At the start, neither grinder nor 
ways is accurate, but both grind each other to accuracy. 

With each half-hour’s grinding, the grinder is reversed 
on the ways. It will be seen that while, if one were 
grinding only one set of ways in this manner, the halves 
might take the form of parallel curves, when two sets 
of parallel ways are thus ground, they will constantly 
tend to approach absolute straightness and parallelism, 
except that both may be either convex or concave along 
the upper surface. 

In order to obviate any errors introduced by the heat 
of the body of the operator, the grinder is moved by a 
long hook which enables the user to stand several feet 
off, as shown in Fig. 7. 

The only way to eliminate the curvature of the upper 
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surfaces is to have a set of much longer ways than the 
ones being ground, and from time to time, grind the 
grinder on these longer ways. It is also fortunately 
true that a small error in concavity or convexity of the 
tops of the ways does not make any great difference, 
since its only effect is to lower or raise either the plate 
carriage or the diamond carriage, and the diamond point 
will either be raised or lowered so as almost to com- 
pensate. On the other hand, to have any departure from 
straightness in the vertical plane of the ways would mean 
that the ruled lines, while parallel, would all be curved, 
and the spectrum lines would be blurred. 


TESTING THE WAYS 


The straightness of the transverse ways, those carrying 
the plate, is tested after they are mounted in the engine. 
A polished glass or metal plate is laid on the plate 
carriage with its long dimension in the direction of the 
axis of the screw. The diamond point is placed in 
contact with the surface of this plate near one end. The 
plate is moved under the diamond by rotating the screw— 
a line being thus ruled, whose length should be equal to 
the maximum distance the plate-carriage can move. The 
plate is then turned through 180 deg., and another line 
ruled as close as possible to the first one. 





_ 
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Fic. 7. Way Grinder anp Hook 

Then the difference in qjstanee between the ends of the 
pair of lines, represents the imaccuracy in resetting the 
plate at 180 deg. In actual work, this is usually about 
*/;s000 IN. In 44% in. The difference in divergence any 
part of the stroke will then be proportional to the total 
difference, if the ways are straight. If they are not 
straight, it is possible, by this method, and measuring 
under the microscope, to see where the errors are. 

It is possible, in similar manner, to test the ways which 
guide the diamond point; that is, to rule a line, reverse 
the plate and rule again. As a matter of practice, it 
is never considered sufficient to rule one pair of lines, 
since the plate or diamond point might be accidentally 
shaken, so a number of lines are ruled, and the measure- 
ments averaged. 


GRINDING THE Divipep Heap 


The third problem is to cut the divided head. A 
german silver, brass, or silver circle is usually inlaid on 
the circular plate from which it is designed to grind out 
the head. This, however, is only for convenience, and 
is not essential. With the best divided head obtainable, 
and correcting any known errors in it, the new head is 
graduated completely. It is then tested by mounting 
microscopes, and turning the new graduated scale under 
them, to make sure that the graduations are accurate. 

The graduated circle is then mounted on a miller, and 
a high-power microscope put on. A cutter is put in the 


arbor and the feed is made one-fourth the depth of the 
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cut. Suppose the head is to have 1200 teeth. Ten of 
these teeth cut to one-fourth. depth, then the head is 
turned through a quadrant, and 10 teeth cut, then 
through another quadrant, and 10 more teeth cut, and 
so on, around and around. This is to guard against tem- 
perature changes, and periodic errors in the machinery. 
It must be noted this methed does not reduce errors. It 
only scatters them. Successive cuts are then taken un- 
til the teeth have attained their proper depth. Grinding 
is then resorted to with a brass worm, emery, and finally 
rouge. The worm has Brown & Sharpe 29 deg. worm 
teeth. While the method has worked in making these 
heads, it must be noted that the method is faulty, as 
only a single long worm is used. Next time a double 
radial worm will be used, geared with bevel gears, and 
spaced an odd number of degrees and an odd number of 
teeth. 

During this grinding the eye is an astonishingly ac- 
curate means of testing the work, a difference of 0.0005 
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class in a textile city for the training of foreigners in 
such a way as to prevent accidents, and it has persuaded 
a city to pay for a canvass, which is expected to uncover 
the need for industrial education, if there is any, and also 
to indicate what form that education should take. 

These are the things on which the society bases its 
claim on the pocketbooks of the country for contributions 
to the extent of some $50,000 or $60,000 per year, and 
more than that, its claim to the official handling of the 
public’s case in the struggle for more practical education 
for its youth. 

Let us review these claims. 
should all be considered with a grain of salt. First, that 
the society has written the laws of eight states. I have 
had some years of experience in dealing with politicians 
of the mildest type, but that experience would lead me to 
fear that not one of the members of these various legisla- 
tures will advertise that as a fact to his constituents. As 
a matter of record, these laws are paraphrases of the 


Meager as they are, they 





CuTTine THE Diviptnc HEAD ON A UNIVERSAL 
MILLER 
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in. in the teeth stands out with the utmost clearness, 
while when the fine grinding begins, the difference in 
smoothness of the teeth is readily seen. The illustration, 
Fig. 8, shows the divided head in process of manu- 
facture. 

- 
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Meagerness of Association Re- 
sults in Trade Education 
By E. H. Fisx* 


At the Worcester meeting of the Metal Trades Associa- 
tion I heard Mr. Prosser, the secretary of the National 
Society for the Promotion of Industrial Education, tell of 
the things which his society has accomplished. It was 
easy to see that the general feeling of the gathering was 
that the society with the long name had hardly justified 
its existence. Mr. Prosser cited as the things which his 
society had done, the following: It has written the laws 
on industrial education in eight states; it has established 
and conducted a class for the training of teachers; it is 
investigating under the direction of a woman some of 
the needle trades in New York City; it has established a 





*Director, Worcester Trade School. 


Tue ANDERSON THREE-Prece ADJUSTABLE 
BEARING FOR THE ScrREW 
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Massachusetts law of 1911. It took little brains to write 
these paraphrases. What the society or its agents did was 
to camp under the shadow of the capitol of each state in 
turn with this bill in its hand and lobby it through, a 
thing laudable enough so that it should be stated in those 


terms. But what good has the passage of these bills 
done? What schools have been established as a result of 


So far as I am able to find out, no schools 
have at this date been actually launched. There is much 
talk but no action. Massachusetts and Connecticut have 
trade schools and Wisconsin has compulsory continuation 
classes, but none of the Massachusetts schools can be 
credited to the National Society, and the other two states 
have disdained New York, New Jersey, 
Pennsylvania, Indiana have none of them entered serious- 
ly upon any program of definite trade instruction. What 
they have done is for the most part a compromise with 
manual training, which does not carry with it any of the 


basic principles of trade training. 


these laws ? 


its assistance. 


TraAIninc Trapge Treacusrs 
Then there is the class for the training of trade teach- 
carried on the past winter four 
hours per week for some 20 weeks with a class of 20 


ers which has been 
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young men. There is nothing new about this, similar 
classes have been conducted by Teachers College and by 
the Y. M. C. A. in Boston and in other places with equal 
success, which, however, has not been great enough to in- 
sure their continuance. The class for foreigners in tex- 
tile mills was first established in Lawrence as early as 
1911, if not the year earlier. A similar class was later 
established in Lowell, and both were, and I think still 
are, very successful. They are a most sensible thing to 
have conducted in any city where much non-English 
speaking help is employed and where the workman’s com- 
pensation laws are strict. When such help is allowed to 
be around dangerous machinery without instruction in 
their own language, as well as ours, as to the operation 
of the machines, the accident risk is great. 


INVESTIGATING NEEDLE TRADES 


The most tangible thing then which is left and for 
which the society is entitled to credit, is the investigation 
into the needle trades in New York City. The results of 
this investigation are not yet before us for examination, 
nor are the results of the survey ‘which the society is yet 
to make, we presume in Richmond, Va. 

A survey is a fashionable but elusive thing. It cor- 
responds somewhat to having an expert look over a shop 
and prescribe a new cost system or an efficiency system. 
Its value depends largely on the degree to which the in- 
vestigator realizes the local idiosyncrasies which so large- 
ly affect its industries, and its cost depends largely on the 
nerve of those in charge. Worcester has had two gen- 
eral surveys, each of which cost in the vicinity of $800. 
They were made by local people who brought into the 
field considerable knowledge of conditions, which out- 
siders would have found it difficult and expensive to ac- 
quire if they got it at all. I am told that Richmond is 
to be taxed $8500 for the purpose of this survey, and that 
it is to be a comprehensive one, covering all the principal 
industries of the city. 


Tue QvESTION OF TRADE TRAINING AND ITs ANSWER 


All this would indicate that the society is rather hard 
put to show results. In this it is not greatly different 
from other organizations that have taken on themselves 
the burden of providing trade training. We have gone 
through a period of enthusiastic propaganda, in which we 
have been almost unanimous in our good wishes for the 
cause. We have been converted and then we have gone 
home and forgotten about it. We are now in a slump 
when the question that we are asked today is, “what have 
we to show for all the money and energy that has been 
expended,” and we have to admit that there has been very 
little. Very few cities have been ready to realize that 
trade training is really a simple proposition requiring 
only the common-sense mingling of things already defi- 
nitely known about the industries and about teaching. 
There are no secrets which must be sought out, there is 
nothing to investigate in Worcester or in Richmond ex- 
cept the demand for such training. The equipment is not 
expensive, instructors’ salaries are low if time spent in 
teaching is taken into account. There is no need for all 
this talk; there is need for action and experience, there 
is need to quit beclouding the matter with long words 
and technical phrases and to get down to business and do 
a day’s work at it every day. 
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Keeping Track of Product 
with Counters 


By C. A. Tupper 


As a part of an effective system, where piecework does 
not prevail, the use of automatic counters on machines is 
coming into vogue. One oftheir uses, besides keeping a 
record of output on orders, is to prevent idleness on the 
part of the men tending the machines. 

The operations checked by automatic counters are not 
ordinarily those for which skilled machinists are em- 
ployed. ‘They relate to the work of punching and stamp- 
ing presses, bolt, nut and rivet machines and other appar- 
atus of a semi-automatic character for which unskilled 
labor is commonly employed. These machines can be 
speeded up to such an extent as to require close atten- 
tion from the operatives; but, unless they are regularly 
and continuously fed, the production falls off consider- 
ably ina day. The absences of men from the machines, 
to get drinks of water, or for other personal needs, if 
unduly prolonged, affect production and the total length 
of time taken from productive work for these purposes 
can be closely checked up in the day’s count by com- 
parison with records fairly made. 

This leads to other discoveries. Often it is found that 
a falling off'in the production of certain machines, as 
shown by the daily or hourly count, is not due to any 
fault of the men tending them, but to delay in supply- 
ing material or to other defective conditions. With the 
fact established, means of correction can be found. 

Anything which helps the shop superintendent to keep 
tab on these things is of great benefit; and automatic 
counters are, therefore, finding a widely extended field 
of usefulness. 

& 


In a paper read before the Iron and Steel Institute in Lon- 
don a curious phenomenon.-6f decarburization in hardening 
steel dies was noted. In some preliminary trials of an electric 
muffle for hardening steel dies the steel (eontaining about 1 
per cent. of carbon and 1 per cent. of chromium) was allowed 
to soak at 820 deg. C. for an unnecessarily long time—namely, 
about one and a half hours—to make quite sure of uniformity 
of temperature. The working face of the die was protected 
against scaling by a sheet-iron cover filled with powdered 
charcoal. On removal from the furnace the cover was 
knocked off, the face brushed free from charcoal and the 
block quenched under a spray. Curiously enough the work- 
ing face, which had been in contact with charcoal during the 
heating, was found to be superficially soft, while all the 
other parts of the die (which, by the way, had a less sudden 
cooling) were hard. The surface could be filed to a depth 
of about half a millimeter, below which the steel was glass 
hard. This behavior was not confined to a single instance, 
but was observed in all cases where the surface was pro- 
tected in this way. If the face were left bare the surface 
was perfectly hard, but somewhat pitted by oxidation. This 
difficulty was, however, overcome by using some inert powder, 
such as fine sand, instead of charcoal, to cover the surface. 
no diminution of the hardness being effected. 

* 

The total production in the United States of beams, beam 
bars, tees, channels, angles, and other forms of 
heavy and light iron and steel structural shapes in 1913 
amounted to 3,004,889 gross tons, against 2,846,487 tons in 
1912, an increase of 158,402 tons, or over 5.5 per cent. Of 
the total in 1913, 2,553,806 tons were heavy structural shapes, 
against 2,470,415 tons in 1912, an increase of 83,391 tons, or 
over 3.3 per cent., and 451,083 tons were light structural 
shapes, against 376,072 tons in 1912, an increase of 75,011 
tons, or nearly 20 per cent. All the heavy structural shapes 
were rolled from steel in both 1912 and 1913. Of the light 
structural shapes about 3841 tons were rolled from iron in 
1913, against about 5517 tons in 1912, and about 447,242 tons 
were rolled from steel, against about 370,555 tons in 1912. 


girders, zee 
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Increasing the Bank Account by De- 
creasing the Scrap and Waste 


By Joun H. Van DeventverR* 


S¥NOPSIS—Every shop might well have a waste spe- 
cialist or economy engineer. His savings increase the 
clear profit, they are dollars in the bank. The invest- 
ment in his utensils is very small. Waste of materials 
and labor are the things he hunts for. But apparent 
economies are sometimes real losses. 


. 


Some day when you think that an instructive object 
lesson would do you good, take a stroll down to the water 
front. Somewhere in the region where property is the 
least desirable you will find the dump piles. Climbing 
over them with bent backs and iron hooks in their hands 


are men and women, making profits out of waste. Their 
living comes from what you and I throw away. And 


often it is a good one. Not one of them would know 
an efficiency engineer from a dollar watch, and yet their 
work is along the same lines. 

Not long ago, some boys were playing in an alley back 
of a large factory. A door in the building opened upon 
this alley and near it was a pile of rubbish composed of 
shop sweepings. As I stood watching, the door swung 
open and out came a shop sweeper trundling a wheel- 
barrow loaded with rubbish. As soon as he dumped it 
on the pile and disappeared within the shop door, the 
boys left their play and hurried over to dig in the fresh 
accumulation of debris. After some searching, one of 
of them held his hand aloft with something in it and 
shouted, “Hey fellers, I git a dime fer dis!’ My curi- 
osity was aroused and I approached the lad, questioning 
him as to the meaning of his statement. I could see 
that the article in his hand was a small casting worth 
at the most 2c., and wondered where he was to find a 
purchaser willing to give him a dime for it. 

“Well yer see Mister,” he said, “The boss of de plant 
hand us kids a dime enny time we finds a ting like dis 
on de pile, en den he raises hell wid de fellers inside fer 
lettin it git out, see?” 

Not so foolish after all, was it? Evidently the boss 
though that the dime was a good investment for evi- 
dence of a leak that might run into money. 

The factory comptroller of a large automobile plant 
once told me that he had made savings in his plant 
in the matter of wiping rags and waste issued to em- 
ployees, which was equal to his yearly salary, which by 
the way was no small one. This material had formerly 
been made up in bundles under the jurisdiction of the 
stock-keeper, and no definite amount being specified, the 
size of the bunch was left mainly to the judgment of the 
man putting it up. My friend determined the standard 
weight of a bunch sufficient for average use, had all 
bunches weighed when up, and restricted the 
amount issued to the specified weight. The result was a 
saving of several thousands of dollars per year, in this 
case, literally “profit from waste.” 

Losses due to waste may be broadly classified as fol- 


made 


lows: 


*Superintendent, Buffalo Forge Co. 


Due to material wastes. 
Due to labor wastes 

of productive labor ; 

of non-productive labor. 

We are all more or less alert nowadays to the necessity 
of curtailing productive labor wastes, as evidenced by 
the growing popularity of the “time-study man,” and the 
presence in most plants of pay systems which are de- 
signed to eliminate unnecessary steps and motions. But 
the waste of materials and non-productive labor contin- 
ues at a fast clip. 


MATERIAL WASTES 


Speaking of material losses; a certain foundry pur- 
chased pig-iron in carload and stored it in the 
foundry yard in neat piles, properly labelled and cross- 
stacked. Careful records of the melt were kept and 
checked against the running inventory so as to keep a 
perpetual balance. This, however, would never 
with the annual physical inventory. There was always 
a definite and noticeable shortage which seemed inex- 
plicable, unless someone were carting away the iron 
surreptitiously. A firm of expert accountants were em- 
ployed to find the leak, but could detect no error in the 
method of figuring, or in the accuracy of the figures 
themselves. Old Pat, the laborer in charge of the piles, 
was cross-questioned closely. He finally interpreted the 
drift of the conversation as reflecting on his honesty, 
and fired up. “Do yez tink I’m afther stalin yer dommed 
auld pig iron,” he exclaimed, “If yez want to know 
where it wint to, git a shovel and dig!” ‘True enough, 
the piles had been placed on bare ground, and in soft 
weather, the weight above had been sufficient to force 
them slowly down until quite a little was beneath the 
The mystery was solved, much valuable pig- 


lots 


* rrys 
agree 


surface. 
iron mined out of the foundry yard, and concrete foun- 
dation blocks installed to prevent a recurrence of the 
loss. 

Sometimes the waste savings made at the factory re- 
sult in better service to the customer. An instance of 
this may be cited in a plant which produced many thous- 
ands of wood-working machines each year. Each ma- 
chine of this type had a self-contained belt connection 
leading from a driving to a driven pulley. These belts 
after some use and time would stretch, finally getting 
beyond the capacity of the tightening pulley to take up 
the slack. Then the customer would have to cut the 
belt, take out a piece and put it together again, much 
Repeated complaints brought the so- 
The belts were cut a trifle shorter 


to his annoyance. 
lution of the matter. 
than formerly, stretched at the factory by a simple and 
inexpensive method which resulted in a considerable an- 
nual saving in belt leather and much better satisfaction 
to the customers in the operation of the machines. 

the other hand, apparent 
In a factory where the bulk of effort 
rt of univer- 


Sometimes, on economies 
are really losses. 
was directed toward standardization as a 
sal doctrine, certain bearing box shells were cast in the 
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foundry. Three sizes of cores were used for three shaft 
diameters, namely, 144, 134 and 1% in. The cores 
were made slightly larger than the shaft diameters to 
allow for 3%, in. thickness of babbitt shell. Now to fur- 
ther the principle of standardization, it was decreed that 
the 114-in. shell should be used for all three sizes. This 
necessitated the addition of 2.3 and 4.3 cu.in. of genuine 
babbitt in the case of the two smaller bearing shells, to 
take the place of cast iron worth about a cent a pound 
in the ladle. The saving turned out to be a negative 
one of 271% and 51c. respectively. 

Tue Waste SPECIALIST OR EconoMyY ENGINEER 

I believe that in all good sized plants it is a paying 
proposition to develop a waste specialist. The chief req- 
uisites are good common sense and powers of obser- 
vation. Instead of efficiency engineer, such a man might 
be called an economy engineer. His whole time should 
be given to the detection of wastes and the elimination 
of leaks and in the ordinary plant, such a man would 
earn his salary many times over in the savings effected. 

A man in this position should not have anything to 
do with productive labor, as that is a full man’s sized 
job by itself and will not leave any room for other work. 
And it must be remembered that it is not always the ac- 
tual saving that is made by the individual, but the at- 
mosphere ‘created by such scrupulous attention to de- 
tails, that has a moral effect on the employees who, as a 
rule, are quick to grasp and respond to the general tone 
of laxity or carefulness. 

One of the duties of the waste specialist would be 
the detection of excess amounts of finish on castings and 
forgings. The turnings that go back to the cupola to 
be remelted do not represent in this shape one half of 
their cost value when they come over in the shape of 
castings. And the less of this that we return, the greater 
will be our saving. A reduction of this metal that has 
to be cut off also represents a saving in the duration 
of the tool and in the amount of power consumed. 

Especially where wooden patterns are used, a variation 
in the weights will be discerned as time goes on, due to 
the swelling and distortion of the pattern, and there- 
fore on this class of work a more or less continuous check 
must be had. Those patterns on the other Land which 
are made of metal for machine molding, when once con- 
structed with the proper amount of finish, will need little 
attention thereafter. 

It is also well to establish a maximum permissible 
weight on all brass and bronze castings, malleables, and 
the like, which are purchased from outside sources. Of- 
ten it is to the advantage of the concern supplying these 
materials to allow the castings to be as heavy as pos- 
sible since they are paid by weight, and they are not 
likely to take active steps on their own initiative to 
prevent the weights exceeding the average. 

Another line of investigation is to check the issuance 
of supplies and indirect material, such as wastes, oil, 
emery cloth, files and small tools. One who appreciates 
the purchase price of these articles through familiarity 
with the purchase accounts can form a better opinion of 
the value expended in these lines than the average tool- 
window tender. ‘Tool breakage and a record which will 
place responsibility for frequent recurrence should also 
be investigated. 

There is a large element of loss in most plants on 
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small items of material going into the produce, such as 
bolts, nuts, rivets, cotter pins, washers and the like. 
The actual figures that the loss of these small items 
amount to, as a whole, is surprising, and can be demon- 
strated by comparison between the bills of material of 
the completed machines for the year and the purchase 
records of these items for the same period, corrected, of 
course, by inventories at start and finish. 

The use of incandescent globes in most plants is ac- 
companied with considerable loss through theft and break- 
age. Our waste specialist or economy engineer should 
also give some attention to breaking up the habit of 
“burning a hole in daylight” which runs up the power 
bill through leaving lights turned on needlessly. 

In addition to the items mentioned above, the econ- 
omy engineer may investigate the loss of labor occasioned 
by poor handling and transportation methods and de- 
sign schemes for their improvement; look into the losses 
sustained in the shop through improper service from the 
toolroom in delivering tools when required, investigate 
the delays caused by belt breakage and repair, and in 
fact, all other items of labor down to that of the ac- 
tual producers which, as before remarked, is more suit- 
ably taken care of by other specialists. 


UTENSILS OF THE EconNoMy ENGINEER 


The chief utensils of the economy engineer, beside his 
own powers of observation, will be the purchase record, 
the stockroom orders, and the time cards. In most 
plants his first step will have to be that of getting the 
purchases subdivided and listed so that he can compare 
respective periods of time and respective commodities 
with the object of detecting the excessive or unusual. In 
connection with the time cards, he will find it necessary 
to make investigations into various lines that may re- 
quire special cards for a certain period of time until 
the abuse in that particular is corrected. For instance, 
the time of erectors may be wasted in long waits for 
crane service and a time card with a space for accounting 
for such delays on the part of each man, will in the 
course of a month or two, give sufficient data to deter- 
mine whether a new crane or a new crane operator would 
be a paying investment. 

If, after looking into and maintaining proper perform- 
ance of all.of these items, the economy engineer has any 
time left on his hands, he may make himself of further 
value by exercising supervision and judgment on the ma- 
terial and labor used on plant extensions and repairs. 
A dollar saved at this end is just as good as any other, 
and in the average plant, while much attention is paid 
to getting the regular output finished with economy, 
you often find these plant jobs taking care of themselves 
as far as any efficient planning is concerned. 

As the years go by and production costs are beaten 
down nearer and nearer to the dead level and competi- 
tion shaves successive percentages from the price received 
by the manufacturer for his commodity, one of the main 
sources of profit will be the elimination of these indirect 
wastes. The day of the specialist on these lines is near 
at hand, and the beauty of the savings made by him 
are that they are just so much clear profit, so many 
more dollars in the bank. And the investment required 
for this purpose is so small that really you are likely 
to find, considered financially, the curtailment of these 
losses is the most profitable part of your business. 
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Manufacturing Operations in a 
Large British Shop 


By I. 


SYNOPSIS—The new factory of this firm is devoted to 
mass production of chucks, die heads, dies and automatic 
work parts used on the manufactured machines. A few 
features of the plant are described including the north 
and south location of the building and the use of ball- 
bearing lineshaft hangers. A number of turning, milling 
and grinding operations are shown. The final feature is 
a complete plant for purifying mineralized lard oil. 

The firm Alfred Herbert, Ltd., Coventry, England, 
has two centers of manufacture, one in Coventry itself 
and the other, with the foundry, at Edgwick, on the 
borders of Coventry. It is unnecessary to state that the 
common practice of the firm is to build machines in quan- 
tities. It has a separate department where a certain 
amount of more or less experimental work is under- 
taken as in the ordinary shops, but the batch-and-unit 
system of manufacture prevails. A further development 
along the same line is the organization of a self-contained 
factory department in a recently erected building at Edg- 
wick. This has been in operation about a year and at 
present it employs about 150 men. 

Its organization is quite distinct from that of the 
other parts of the works, and its sole purpose is to pro- 
duce articles in large quantities. At the moment the 
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Fig. 1. 


GENERAL View oF New Herpert Factory, SHowine Type or BUILDING 


W. CHUBB 


product consists principally of ball-bearing drilling ma- 
chines, universal chucks and self-opening die heads and 
dies and all the automatic screw-machine work needed 
both by the head works in Coventry and the Edgwick 
machine shops, provided the pieces can be made in large 
quantities and put into stock. Plenty of land remains 
for extension and, remembering this, one end of the 
building has but a temporary screen, which can easily 
be removed, while the three other sides of the building are 
of brick. Six bays of 30 ft. span are provided, and at 
present each bay is 160 ft. long with columns at 20 ft. 
centers. As no heavy machines are built in this section, 
the construction is rather lighter than in the other shops 
of the firm. 

The bays run about north and south, the eastern side 
of the roof being glazed. This has been found rather 
better than the north light setting common in Great 
Britain, as the hot sun of the afternoon is excluded. Ex- 
perience in summer time has justified the arrangement. 


3ALL-BEARING MAIN-LINE DrIvVE 


The drive to the shops is a little unusual, motors being 
placed on the top of the tie beams of the roof and driving 
by belts to line shafts, the shafting throughout 
The type employed 


down 
being mounted on ball bearings. 


—— 
me | al 


AND ARRANGEMENT OF 


Turnine Bay 
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allows for end movement of the shaft and for want of 
exact alignment, due to variations in temperature or load ; 
the housing swings on a long horizontal pin, while spher- 
ical outer rings for the balls fit similar bearings in the 





Fic. 2. A Corner oF THE Parts StoracGe Room 
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with an electric traveler. The Sturtevant system of heating 
is employed and artificial lighting is by 220-volt direct- 
current metallic filament lamps. Excepting a few ma- 
chines specially arranged for die-head work and trans- 





Fig. 3. AvuToMATIC SHAVING LATHE 
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Fie. 4. Avutromatic Gana HAcKsAaws Fic. 6. Automatic Bortinc or SMALL IDLER PULLEY 


housing. The factory has seven shaft lengths, each of 140 
ft., fitted with these ball bearings at 10-ft. intervals. 

Tests were made to compare the power required to drive 
two shafts with pulleys, in place, but no belts on, each 
shaft being 62 ft. long, supported in seven bearings. In 
one case these were of adjustable self-oiling type with 
iwo ring oilers to each bearing, while in the other case the 
ball bearings mentioned were used. The powers required 
for running the shafts were found to be in the ratio of 
11 to 5, or less than half for the ball bearings as com- 
pared with adjustable ring-oiling bearings. 

The tie beams have been made strong enough to carry 
hoth shafting and countershafting. Rails connect the 
works’ system and the adjoining foundry, so that the 
material can readily be transferred. 

The automatic turning-machine bay is shown in Fig. 1. 
The partition shown across one end of the shop forms tool 
stores for the bays, while at the opposite end of the build- 
ing other partitions inclose the inspection departments, 
stores and control offices. The erecting bay is equipped 





ferred, therefore, from a previously 
existing die-head department, all the 
plant is new. It consists largely of 
the firm’s own automatic turning 
machines, screw machines, turret 
lathes, millers and drilling machines. 


Storina Up Parts 


Part of the stores system is illus- 
trated in Fig. 2. On the right the 
rack for finished parts is in two 
tiers, with a gallery for easy access 
to the upper portion. The wooden 
rack seen endwise on the left con- 
tains die blanks in various stages of 














manufacture. The firm finds it nec- AM 

essary to keep a considerable float- 

ing stock in order that the various Fic. 5. Snop 
processes may be in balance and BLUEPRINT 





the machines fully occupied. On Rack 
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the bench are to be seen a number of finished die heads, 
chucx pinions, chuck jaws, with a weighing-machine-type 
counter for quantities of small articles. 

No attempt can here be made to deal exhaustively with 
the plant or processes employed, but selections have been 
made. All the material used is subjected to analysis and 
test in the firm’s own laboratories and for finished arti- 
cles the Brinell ball test is in regular daily use and has 
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The automatic shaving lathes used for finishing screw 
heads in the automatic screw-machine section are shown 
in Fig. 3. The automatic chuck mechanism has an 
ejecting rod for forcing out the work when finished. 
Roughing and finishing cuts are taken by tools on the 
cross-slide at front and back and an automatic spring- 
pushing device holds the work in the chuck while this is 
closing, the screw or bolt being simply inserted loosely by 








Fie. % Automatic TurNInNG or Cuuck Scroits 


Fie. 8. Mitiine CuvucK Scroizts 














Fie. 9. Grinpinc Cuuck Scro.is 


been found a valuable safeguard. Chuck scrolls and steel 
for the dies all have to pass the test of this machine in 
which a weight of some 3000 kg. (say 6600 lb.) is applied 
gradually, the weight being revolved eccentrically, so that 
in the first stages it rests partly on the wire cord and part- 
ly on its pivot, while in the latter stages of the test the 
wire is wound up until it takes the whole weight, thus pre- 
venting sudden application and unreliable records. 
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Fie. 10. Grirypinc Die BLANKS 


the lad who attends the machine. The hand lever at the 
front starts all mechanism, the machine 
stopping ready for the next piece when the screw head 


the automatic 


has been shaved and the screw ejected. 
The equipment includes multiple hacksaws, Fig. 4, 


employed for cutting the high-speed steel used for the 
dies, into lengths suitable for the millers. On the front 


used for 


and back of the machine will be seen gage bars 
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setting the three hacksaws 1n correct position for the 
various standard lengths. To avoid waste the pieces cut 
are multiples of the lengths of the individual dies and 
after leaving the machine the bars are cut to length with 
A revolving form 


a gang of saws in a horizontal miller. 
5; this 


of stand used in the works is illustrated in Fig. 
in the illustration shown carries drawings with dimen- 
sions for all standard dies regularly made. The form 
has been found of special convenience for constant refer- 
ence, 

Turning to operations it will, of course, be necessary 
once more to make a selection. Thus Fig. 6 shows an 
operation on one of the idler pulleys of the firm’s ball- 
bearing drilling machines. The machine employed is the 
Herbert No. 6 automatic turning machine, and the work 
is held by the boss in the Coventry chuck and is supported 
toward the rim by three plungers, one of which is clearly 
shown. The operation illustrated is boring the hole with 
three tools, roughing, finishing and reaming; also the end 
of the bore is faced and the interior of the pulley is turned 
for bearing. Simultaneously the edge of the pulley is 
faced and the crown is formed with a broad tool carried 


on the back cross-slide. 


TURNING, MILLING AND GRINDING CHUCK SCROLLS 


An account of some of the milling operations on the 
Coventry chuck will be found in Vol. 39, page 565. 
An automatic turning operation on the scrolls, made 
from forgings, is illustrated in Fig. 7, the scrolls being 
completely turned on automatics. The scroll-milling 
operation, undertaken in a large fixture, Fig. 8, which 
accommodates a number of sizes, is essentially similar 
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Fig. 11. Muittina Enps or Die 
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to that which will be described in connection with the 
die-head scroll, but it is heavier, and to obtain the neces- 
sary stiffness the fixture is clamped down by a ring turned 
in its exterior and loosened each time for indexing. The 
holes in the hardened scrolls are ground in a special ma- 
chine, Fig. 9, the head for which was supplied by the 
Heald Machine Co., while the rest of the machine was 
made by the Herbert firm. 


OPERATING ON Dies AND Dire Heaps 


As to the dies, the sawing-up of the high-speed steel 
bars into lengths has been described. Fig. 10 shows the 
grinding of die blanks on the flat surface of a ring 
grinder, the blanks being held by a magnetic chuck and 
ground wet to limits. The edges of the dies are sub- 
sequently finished on a surface grinder. The jig in Fig. 
11 is used when machining across the end faces of two 
rows of die blanks simultaneouly, the milling-cutter 
guard having been purposely swung out of the way in 
order that the photograph might be taken. In Fig. 12 
is a gang of face cutters machining simultaneously the 
front cutting face of as many dies. 

In Fig. 13 is illustrated the preliminary automatic 
turning operation on the outer scroll of the die head. 
This scroll is made from bar cut off, the work consists 
in boring the center hole, facing the back, and rough- 
turning the end of the outside as shown. All the circular 
machining of the scroll is finished on automatic turning 
machines in subsequent operations. As with the chucks, 
a vertical miller is employed for the scroll surface 
of the external scroll of the die head. The fixture, 
illustrated in Fig. 14, will accommodate scrolls of all 
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sizes and is purposely made of unusual size to insure 
greater accuracy and stability. The finished scroll is seen 
turned up on the top of the fixture. The latter is carried 
on the revolving table of the machine, and indexing is 
accomplished by a pinion and gear as shown. After the 
index bolt has been forced home by hand, additional 
pressure is put on it by the screw shown on the left. In- 
terchangeability of milling is insured by a gage piece, 
which fits into the scroll and has a contact point engaging 
with the scroll surface, a long pointer carried by this 
gaging appliance coming over the bracket A. A line on 
the pointer must come between two lines marked on this 
bracket, thus fixing the maximum and minimum error 


allowed. In Fig. 15 is illustrated clearly the operation 
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of milling the slots for the dies in the body of the die 
head. 


PLANT FOR PURIFYING MINERALIZED LARD OIL 


For the purpose of treating the mineralized lard oi. 
used in the working of automatic machines the apparatus 
shown in Fig. 16 is employed. At the outset it should be 
stated that the two tanks on the left are simply for the 
Initially as regards the machines the 
Each 


eutomatic has its own pump, and after being used in the 


mixing of suds. 
oil is drawn from a tank in the roof of the factory. 


machines the oil is periodically removed from the trays 
and poured down a kind of sink, whence it runs by pipes 


to the top tank illustrated in Fig. 16. li then passes to 
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the two filtering tanks beneath, these being in duplicate 
to allow for regular cleaning. Here, heated by a steam 
coil, the oil deposits sediment and next passes to a Hough- 
ton oil filter, where it is further heated, being delivered in 
a clear condition to the lowest tank, from which it is 
pumped to the tank in the roof. Before being thus 
treated the oil left a gummy substance on the machines, 
which affected the working and entailed considerable ex- 
pense in cleaning. 
& 


Drafting Pencils 


. 


By GrorGe F. SUMMERS 


As the drafting pencil is an important part of a drafts- 
man’s equipment, let us draw one of each kind from 
store, examine them carefully and see what we can find 
out about them, as the data given in textbooks on me- 
chanical drafting are unsatisfactory. 

First, we will measure the pencils. They all seem to 
be 7 in. long, hexagonal in shape (to prevent their rolling 
off a drafting board), 0.27 in. across the flats, and the 
same color. It would be better if they were of different 
colors so that we could choose quickly from among those 
lying before us, especially as we want to sharpen them 
at both ends and the stamped number disappears with 
the sharpening. To get around this fault, we can scrape 
a ring around the middle of each pencil and mark it in 
colored ink, say a red band for the No. 5 and a black 
band for the No. 8 and other colors for the rest. 

We will next cut away the wood at one end and exam- 
ine the lead. It seems to be round and when we put a 
micrometer caliper against it, we find that Nos. 2, 3, 4, 
5 and 6 0.073 in. diameter and that 
7, 8 and 9 measure .0.066 in. The measurements vary 
somewhat, but it is of little importance to us whether the 
variation is due to intention or to variations in commer- 


measure about 


cial work. 
GRADES OF PENCILS 

‘The pencils come in eight grades, 2 to 9, the 2 being 
the softest and the 9 the hardest. We are told that the 
leads are made of graphite mixed with clay, the greater 
the percentage of clay, the harder the pencil. 

Let us try the pencils on a piece of egg-shell paper 
and draw a line with each one, going over the line three 
times to insure its being a good line. The lines drawn 
in Fig. 1 are 0.02 in. apart, but are enlarged by a micro- 
scopic photograph for examination. 

The 9 H pencil seems to make a sharp groove in the 
paper and here and there a patch of graphite is scraped off 
against the fibers of the paper, giving the line a gray ap- 
pearance. We judge that we can depend more upon the 
mechanical depression in the paper to see the line than 
upon the color. The pencil makes a fine clean-cut job 
and the point seems to be nearly as good after drawing a 
few minutes, as at the start. We try the eraser and find 
it impossible to entirely remove the line. 

As we pass down the line of pencils trying each one, 
we find the characteristics change gradually from one ex- 
treme to the other. 

Let us next pick up the softest pencil; the 2 H seems 
to be lubricated by the graphite and slides over the paper 
Small flakes of graphite fall off at 
The groove is not deep or clean 


with little friction. 
either side of the line. 
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and the line lies on the surface of the paper. Accidental- 
ly, we pass our hand across the line and it smears. We 
try the eraser and the line almost disappears at the first 
pass. At the end of a few minutes, the pencil is dull 
and makes a broad, ugly track. 


CHOICE OF PENCILS 


With the above data before us, we are in a position to 
choose a pencil for our work without having to take any- 
body’s advice upon the subject. 

If the drawing is to be a general view that has to be 
scaled closely, where the lines are put down slowly and 
accurately, we would be inclined to choose a 7, 8 or 9 be- 
cause the line, being truer and sharper, we can scale more 
accurately, and because the pencil point does not wear 
away so fast as in the softer grades. 





ENLARGED View oF PEenciL LINES 


For detail work that must be traced, extreme accuracy 
is of no great importance and a strong black line that 
can be seen through the tracing cloth is wanted, so we 
will choose a 4, 5 or 6. 

For notes and rough figures that are to be made on 
scrap paper and thrown away, and for sketches where the 
pencil must glide over the paper easily and where: the 
lines must be black, we can use the 2 and 3. 


SHARPENING THE PENCIL 


In sharpening a pencil the form depends upon the use 
to which it is to be put. For dimensions, writing, sketch- 
ing and detail work, a conical point should be used, as 
shown at F, Fig. 2. The point must not be too sharp 
as a broad black line is wanted. 

For fine work, one end should be sharpened like a@ chis- 
el. Care must be taken to have the curve shown at A, 
otherwise the line may be guided out of true if the pen- 
cil is not held just so. This is especially noticeable in 
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the compass and bow-pencil. The model marked, “Chis- 
el End,” is the point to use for these instruments. 

The other end of hard pencils should be sharpened like 
E to mark dimensions from the scale. Lettering or fig- 
uring should not be put on the paper with hard pencils. 

To sharpen a pencil, remove the wood with a knife and 
work the point down with a file; a single-cut file should 
be used. 














Fig. 2. Drarrine PENCILS 

In drawing lines with a T-square, triangle, or straight- 
edge, many draftsmen hold the pencil away from the T- 
square; this is wrong, because the angle of the pencil 
may change and the line then will not be true; also the 
contact is with the sharp edge of the T-square which is 
liable to be nicked, making the line ragged. The proper 
way is to hold the pencil vertical, the flat surface of the 
point resting against the face of the straight-edge. The 
right way is not to make the line come where you want 
it, regardless of the triangle, but to set the triangle cor- 
rectly and draw the line, holding the pencil properly, de- 
pending upon the setting of the triangle to bring the line 
right. In setting the triangle, one should just see “day- 


light” between the point to be drawn through and the tri- 
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angle. Then if the flat surface of the pencil point is guided 
against the flat face of the triangle, the line will come 
exactly through the point. To prove this, draw a line 
anywhere and before removing the T-square, examine 
closely the distance of the line from the edge. In such 
small distances, the eye can measure this distance over 
again with great accuracy and if the T-square be set with 
this same distance between the point to be drawn through 
and the edge, one is very certain that the line will pass 
through the point. 
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Fig. 3. 


The illustration, Fig. 3, shows a pencil held properly. 
It will be noticed that the pencil is held almost vertically, 
lightly, but firmly between the thumb and first two fin- 
gers, the other two fingers steadying the hand by resting 
against the triangle, while the left hand holds the tri- 
angle in position. 


Correct Meruop or HoLpIne THE PENCIL 


x 
Frame Pinning and Brazing on 
Cycles and Motor Cycles 
By ErHan VIALL 


For some 14 years have the Flying Merkel motorcycles 
been built by the Miami Cycle & Manufacturing Co., Mid- 
dletown, Ohio. Besides these, the company also makes the 











Fie. 1. BicycLte Frame PINNING FIXTURE 


Fig. 2. Newer Frame Pinnine FIxtvre 
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well known Racycle and several other models of bicycles, 
as well as the Musselman coaster brakes. Over 7600 bicy- 
cles alone were shipped from this factory in January, 
1914. So closely are bicycle and motorcycle work related 
in this factory, that it is extremely difficult to separate 
the two. 

PINNING FIXTURES 


DRILLING AND 


The fixtures in which motorcycle and bicycle frames are 
drilled and pinned previous to brazing are practically the 
same, the only difference being in the frame-holding jig. 
There are, however, two types of fixtures. One type was 
made years ago and another, of simpler and improved 
form, later. The old type is shown in Fig 1, with the front 
part of a bicycle frame in place. The whole apparatus 


———__—— 
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The newer and simpler type of drilling device is shown 
in Fig. 2. Here the frame holder revolves on an iron- 
topped table, the legs of which are securely bolted to the 
floor. The drilling head is of the extensible, post type, run 
wholly by belts. 


BRAZING OPERATIONS 


Bicycle frames are dip-brazed in tanks of melted brass 
heated by gas, similar to the one shown in Fig. 3. Motor- 
cycle frames and forks and bicycle front forks are, from 
their shape, unsuited to dip-brazing, and are brazed by 
hand in gas brazers like the one shown in Fig. 4. 

The reason why motorcycle frames cannot well be dip- 
brazed will be made plain from the one shown in Fig. 5. 
The loop. frame with its numerous joints, brackets, and 








Fic. 3. A Dip-Brazina TANK 


Fic. 4. MororcycLte FRAME BRAZER 
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Fia. 5. A Brazep MororcycLeE FRAME 


is carried on the single column of a heavy base. Two 
end housings support a cross-rail, and bolted at right 
angles to this is a rail on which the drilling head slides. 
The drill spindle is driven through bevel gears from a 
splined shaft A which slides in the drive pulley B. The 
spindle is operated by a hand lever C and is counter- 
balanced by a weight D through the levers shown. The 
frame to be drilled is held by means of adjustable brackets 
in a revolving fixture. The turning of this fixture and 
the sliding of the drill head give all the movement needed 
to bring the fittings into correct drilling position. As 
can be easily seen, the frame-holding fixture may be 
changed to hold any size of frame, whether motorcycle or 
bicycle, by simply bolting suitable brackets in place. 





Brass StTripPING APPARATUS 


Fig. 6. 


built-in oil tank A, makes anything but hand-brazing out 
of the question. 

After being brazed either by hand or dipping, the parts 
are pickled in acid to remove the scale and are then 
stripped of all superfluous brass in tanks like the one 
shown in Fig. 6. Previous to being placed in the tank 
the brazed joints are coated with shellac where it is not 
wanted to have the brass removed. The parts are then 
suspended in an alkaline solution and the brass taken off 
by the application of an electric current which deposits 
it on large plates suspended in the solution between the 
work. In the halftone, A is the motor which runs the 
generator B, supplying the current for the plating or 
stripping tank. 
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Flame-Welded Hospital Furniture 


By ROBERT MAWSON 





HE illustrations on this page show various 
forms of hospital furniture made by the 
- Oxyacetylene welding process, in the fac- 
tory of the Betz Manufacturing Co., Hammond, 
Ind. Times and costs for the operations are 
given; the costs cover both material and 
wages. The various joints are indicated uni- 
formly by the reference letter A, thus showing 
the especie 2 Fie one The 
finish is smoother and more ph ‘than was 
_ obtainable by the methods f rly used. 
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Weldis Glass-Tray Holders 
. Time? min. Total cost 12c. 
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A Dental Cabinet 
20 Welds. Time 3 hrs. Total 
cost $4.00. 





Making a Steel Cabinet Welding an Instrument Table 
@ Welds. Time6é min. Total cost 9c. 16 Welds. Time 30 min. Total cost 5@c. 
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The Orderly and Economical 
Transportation of Castings 


By CC. E. Moutprup 


The work transveyor, as used in conjunction with the 
elevating platform truck, has in the factory of the Lanston 
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Monotype Machine Co., Philadelphia, Penn., merited prac- 
tically everything said in its favor. The results obtained 
from its use exceed even the most sanguine expectations. 
It has lightened the manual labor formerly required 
for transporting work and enabled the machine operators 
to place work quickly around their machines in the most 
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METHODS OF PILING AND ARRANGING CasTINGs TO Br Movep By Aa Lartine TrvucK 
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convenient manner, thus decreasing lost motion, while 
at the same time affording the workmen chance for 
greater output and earnings. With heavy castings it has 
cut out “back-tracking,” as such castings are now piled 
on the transveyor platforms when received from the foun- 
dry and remain on these until they finally reach the fin- 
ished-stock storeroom. Even then, in a great many in- 
stances, they remain on the platforms until issued for 
final assembly into machines. 

Established standards as to method of piling, weight 
and quantities to be carried are shown in the 16 examples 
given. These illustrations are posted in the various de- 
partments, storerooms and receiving department and aid 
greatly in maintaining order and neatness. 

The specially designed spindle platforms have proved 
themselves of great value for handling gears, pulleys, 
cams and like pieces; they protect these parts from dam- 
age and breakage during the process of manufacture. 


& 


An Adjustable Cropping and 
Piercing Die 
By R. H. Ho.Luis 


In a factory whose product was principally press work, 
it was necessary to produce a large quantity of metal 
strips, cropped and pierced in various lengths and set- 
. tings; the average number per setting was about 5000 
pieces. 

The usual method adopted was to crop to length in a 
power press, and pierce to pattern by means of locating 
jigs, in a hand press. This method, it will be seen, en- 
tailed considerable handling and shop room and as the 
material used was of light gage, varying from 3¢x1 in. 
to 1x}; in., and from 7 in. to 28 in, long, it was de- 
eided to experiment on the adjustable cropping and pierc- 
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ing die here described, capable of performing the whole 
work in one operation. The eventual result was a steady 
output of finished strips at the rate of 700-800 per hour 
at an average of one-tenth the previous cost. 

A special feature is the construction of the punches 
and dies, which effect a considerable saving in money 
and time. 


THe GENERAL ARRANGEMENT 


The oe arrangement is as follows: The top tool 
zs Fig. 1, is of mild steel 234x234x30 in., having six 1- 

1. tapped holder holes 114 in. de ep drilled at intervals of 
2 in. from the center to the right-hand side. This allows 
adjustment to obviate undue side stress on the plunger 
of the press, owing to the cropping operation, which is 
the heaviest, having to be performed at the extreme end 
of the right side of A; a good rule to follow is to mount 
the top tool holder in the hole nearest to one-third the 
length of the strip to be operated upon; thus for the 
strip K, Fig. 2, the holder would be mounted in the 
hole nearest to 7 in. from the cropping die, which is 
actually the third from the end. 

Owing to the extreme variance in the recesses of press 
slides, it is useless to suggest any particular size for the 
holder, but it is advisable ‘to have the flange at least 21%4 
in. diameter to relieve the side strain falling on the 
thread. An important point is the provision of the holes 
M, Fig. 1, for the tie rods N, which are bolted in turn 
at the highest point possible on the slide of the press 
and relieve the inclination to spring at the moment of 
compression. 

The female dovetail B, Fig. 1, should be accurately 
machined, and twenty-nine 3¢-in. tapped holes are drilled 
equidistant from end to end and used as necessary in 
holding the punches, by means of square-head setscrews. 
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Tue Bottom Too. AND STRIPPER 


The bottom tool PD and stripper F are illustrated in 
Fig. 2, the former being a casting and the latter a strip 
of 2%4x%3¢-in. black mild steel. A female dovetail is cut 
to within 21% in. of the cropping end and here a square 
depression 114x114x%4 in. deep is provided for receiving 
the cropping die, and a hole sufficiently large to allow the 
scrap to fall is continued through, and is, in this case, 
1144x1% in. rough cored. Central to and running the 
otk le ngth of the dovetail C is the channel marked 
by dotted lines G, which terminates at the base five 
holes marked H on the plan. This arrangement allows 
a fall for the punchings and as there is little side pres- 
sure, does not detract from the strength of the casting 
D, which is fastened to the bed of the press by dogs bear- 
ing on the wings J. As in the top tool, the dovetail should 
be nicely machined and the face and the base planed ; 
ten holes should be drilled at ewey marked 7’ for hold- 
ing the various strippers and %¢-in. tapped holes should 
be drilled in the side, 1 in. apart, as shown. The 
stripper # explains itself and is drilled as required. In 
this case four distance pieces are fastened permanently 
at Y and sufficiently locate the strip shown finished at K. 

THE 

Fig. 1 illustrates the punch and die construction, the 
being in three distinct parts, namely, the punch 
the punch sleeve and the punch. The holder 
nicely fitted to the dove- 


PUNCH 


former 
holder, 


should be case-hardened and 


tail B, and as many should be provided as may ap- 
pear necessary, havng regard to the number of holes 


tapped hole is 
reamed from 
sleeve is of 


to be pierced at one setting. <A 7 %y-in. 
drilled half way through the center and taper 
\%, to 7 in. completely through. The 

mild steel, and in this illustration is dimensioned for a 
14-in. punch; the thread and taper are, however, standard 
for interchanging. A three-way slit is cut at the taper 
end and the taper is so proportioned that when the sleeve 
is tightened completely it forms a strong grip on the 
punch. 

The punches are merely pieces of drill rod cut off, 
ground to the length required, and kept in stock. This 
material has in my own experience, pierced well over 
50,000 holes without fracture. 

Dir 


The die also has three parts, the die holder, the die 
and the setscrews. The holder is of mild steel to 
fit the dovetail, and has a recess in the center 34 in. 
diameter by 45 deep for the die, and a hole com- 
pletely through for the scrap. The die is of cast steel, 
hardened and tempered and a groove is turned to 
take the point of the setscrews. A good fit in the die 
is essential and therefore it is advisable to grind to the 
diameter after hardening and tempering. An extra die 
holder may be tapped in the center and fitted with a fillis- 
thus forming a stop, as illustrated at S 


THE 


ter-head screw, 
on the plan, Fig. 2. 

This tool is used on a Bliss-Stiles No. 
adapting the idea for use generally, the following points 
should be observed: 

Determine the thickness of the bolster so that when 
piercing, the slide of the press is as high as the screw ad- 


4 press, and in 


justment will allow. 
Fix the apex of the triangle formed by the tie rods N, 
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See that the 
obviate broken 


Fig. 1, as high on the slide as possible. 
slide is free from side play and thus 
punches. 

Should the bottom tool overhang the sides of the press 
bed by more than seems safe, support the end with an 
iron bar. The section given here will work 6 in. over 
the side of the bed without showing any appreciable 


spring. 
The cropping top tool is fixed in a holder, and 
the bottom tool is of cast steel 114x114x34 in. thick, 


which will be found strong enough to crop up to 1x¥%;- 
in. metal, which is the largest size this tool is intended to 
carry. 

& 


Drilling and Cutting-Off At- 
tachment for the Lathe 


By R. Coatrs 


The illustration shows a convenient attachment that I 
made and have been using for some time on a 9-in. lathe 
for boring and cutting off bushings, brush-holder sleeves 
and the like. 

The fixture is bored at the end A to fit the tailstock 
sleeve and is securely fastened thereon by suitable means. 
At the end B a hole is bored (in alignment with the 
taper hole in the tailstock) to receive bushings for the 
various-sized rods or tubes it is required to machine. Be- 
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DRILLING AND CUTTING ATTACHMENT OF THE LATHE 
low this hole at the end B is journaled a disk cutter 
with a suitable handle to operate it; the adjustable swing- 
ing gage is also clearly shown. 

It would be useless to give any dimensions for the fix- 
ture, but I would say that it straddles the carriage, al- 
lowing the use of a tool in a tool post if such is de- 
sired, also it leaves the taper hole in the tailstock avail- 
able for the use of box tools, die holders, tap holders, 
drill chucks, and so on, and has the advantage of enabling 
the operator to chuck a rod the length capacity of the 
lathe, and if the work is only drilling and cutting off, 
it can be handled right up to the chuck without stopping 
the lathe. 


% 


aluminum surfaces it is stated in the 
it is best to use end mills rather than 
eylindrical cutters. These mills will cut best if a high cut- 
ting speed is used with a moderate feed. The depth and 
width of the cut is of less importance. A cutting speed of 
325 ft. per min. can be considered as practical and from 2 
to 4 cu.in. of metal can be removed per minute in aluminum. 


For milling flat 
“Brass World” that 
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A Multiple-Indexing Milling Fixture 


By ETHAN VIALL 


SYNOPSIS—Details of a multiple-milling fixture, by 
means of which eight separate cuts are taken in four 
passes on ornamental blocks at an average speed of 45 sec. 
for each completed block. As a complement to this fizx- 
ture a simple jig for drilling a hole in the center of these 
Llocks is also shown, 

% 

The R. K. Le Blond Machine Tool Co., Cincinnati, 
Ohio, has a contract for machining some 43,000 copper 
pieces, similar to those shown in Fig. 1 and in detail in 
Fig. 2. These are used for ornamental-design work and 
are finished within fairly close limits. The pieces are 
cut to length from strips of correct cross-section, and any 
burrs are removed by means of a horizontal grinder. They 
are then placed 24 at a time, in the fixture shown in 
Fig. 3. 

As can be seen, when in milling position 12 of the 
pieces lie parallel to the table travel, and 12 crosswise, so 
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Fic. 1. Some or THE MILLED ORNAMENTS 








that one pass under the gang of cutters forms a shoulder 
along the edges of the 12 lying lengthwise and across the 
ends of those at right angles. The milling cut is made at 
41 in. table feed, with the cutter running at 190 ft. When 
the cut has been made the table is returned at a speed of 
25 ft. The holders are then indexed a quarter turn by 
means of the handle and the next cut taken. This fin- 
ishes one side of the blocks. The clamps are now loosened 
and the blocks turned over, reclamped, and cuts taken as 
before. This means that a block is milled complete in 
four passes in an average time of 45 sec. each. 

The fixture is shown in detail in Fig. 4. Here it will 
be seen how the chucking holders are indexed by means 
of gears on the bottoms, which mesh into each other and 
are vperated by the handle shown. A latch pin in the end 
of the handle and two locating holes in the quadrant give 
the exact positions. A feature of the chucking arrange- 
ment is the locking of all four pieces in each chuck by the 
simple tightening of one nut. 


DRILLING THE BLOCKS 


After being milled, a hole is drilled in the center of the 
blocks, using a No. 30 drill, The block to be drilled is 
held in the jig shown in Fig. 5. In using this jig the 
operator pushes a block into the slot at A and butts the 
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Fig. 2. DETAILS OF THE ORNAMENTS 
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Fia. 3. Tuer InpExING MILLING 














Tue Buiock DriLuine JIG 


Fia. 5. 


end against the stop-pin B. He then grasps the handle C 
and swings the block around against the pin D. The drill 


’ 


is then run down through the hole L. 


Hacksaw Economy 
By C. A. Tuprer 


In the search for economy, the lowly hacksaw is coming 
in for its share of attention. The slowness with which 
it usually cuts has always been an irritating element in 
shop work, particularly when other operations are de- 
iaved thereby; but when it has been attempted to speed 
up power-driven hacksaws in the past, the resulting 
breakages were apt to discourage the effort. Quick dull- 
ing becomes a chronic condition ; this increases the kerf, 
and instead of making a clean, sharp cut, the saw literally 
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chews its way through the metal, with 
consequent loss of time, increase of 
power consumption and generally un- 
satisfactory results. 

However, these difficulties are being 
overcome. The reduction or elimina- 
tion of breakages, while still materially 
speeding up the saws, has been brought 
about (1) by “designing” the frames, 
rather than merely “putting them to- 
gether,” (2) by the use of backs with 
a little “give” to them, (3) by stiffer 
and sufficiently ample, well oiled bear- 
ings, and (4) in some cases by a 
steady, yet moderate drip, of cutting 
fluid on both sides of the blade. The 
last named can be provided by a simple 
arrangement, namely, a can mounted 
on a rod above the saw, with a small 
bifurcated tube straddling and almost 
touching the blade. 

It has been found important, also, 
to have the set and stroke of the saw so 
so arranged that each tooth does its proper proportion of 
the work ; and to have the feed, whether power or gravity, 
adjusted to secure the benefit of the full force of the 
stroke. 

In the search for the best material for hacksaw blades, 
a number of special steels have been found which are 
hard and tough, resist crystallization and hold the tem- 
per well. A tungsten steel has been proven good for the 
purpose, and there are various alloys, including chrome, 
vanadium, titanium, and the like, the composition of 
which the makers rigidly guard. The noteworthy fact is, 
however, that “hacksaw steels” have become distinct 
products, showing the importance that is now attached to 
them as compared with the relative indifference of only a 
few years ago. 

In the case of one shop where a number of hacksaws are 
in pretty continuous service, the cost per cut has been 
much reduced by attention to these details; while the ag- 
gregate saving in time and material effected last year, not 
to speak of other advantages, is estimated to have been 
sufficient to pay a heavy return on the investment. 
wz 


Making TailstocK Screw on the 
Automatic Screw Machine 


By J. P. Bropny* 





The illustrations, Figs. 1 and 2, show one of the Cleve- 
land Automatic Machine Co.’s automatics equipped for 
producing a lathe-tailstock screw, which is shown in Fig. 
3. The halftone brings out particularly the rotary tilt- 
ing magazine. 

Ordinarily the long threaded end would be produced 
first on any machine and perhaps the plain diameters 
roughed out, using a lathe or hand machine for finish- 
ing the job. In this case the short end A is machined 
first. 

The following is the itemized time for the first opera- 
tion : 


*Vice-president and general manager, Cleveland Auto- 
matic Machine Co., Cleveland, Ohio. 
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Fig. 1. AvuToMATIC Screw MACHINE ARRANGED 

Time in 

Operation Seconds 
Sr Ce. ccastedcnd cee ee neee 000808 068s 58 6608. NO 06 oe 4 2 
BOX MI CO TOUGM CUFM ccccccccccccevevecevccecceces 45 
2 oe Pn ks coke aenee dhe ee de be kbeee es Beene se 25 
errr’ ee Clemens. 6 oncchéos states ceas eres ee 3 
Necking cutter with openside tool post (necking).... 5 
SD CD 4 oe 60 056046 be Oh Ob 006 ORE MO oH EbER CON 4 O60 eH Se 0 2 
Sr GONE 2 os ckibaneds ose Cdk OHS O08 68 BOE SS wee 40 
Idle movement between operations ..........eeeee05. 16 
Total time Great Gperetios cccecocecccecceceseceooses 138 


The piece is then placed in the rotary tilting magazine, 
where it is conveyed and gripped by the large plain diam- 
eter at A; the second operation takes place at B, the 
following is the itemized time for the second operation: 


Time in 
Operation Seconds 
ee. eee eee 2 
tt ne ods scene eee Coenen teeeeesas 58 
, SE | in ors woes 04040 040009950 0084 7 
Threading with same die as used on first 
operation, changing chasers .........+-- 7 
Cre eel an deans sheen ee ee bese e 6 2 
Idle movement between operations ...... 16 


9 


Total time second operatio 
Total time both operations 


The actual labor cost on this screw, practically ready 
for assembling, is between 6 and 7 mills. The limit of 
accuracy for the piece is within 0.002 in. one end with the 
other. 


250 or 4 min. 10 sec. 


THE MAGAZINE OPERATIONS 


Referring to the magazine operations, Fig. 1 shows the 
piece gripped in the chuck and the die receding. Fig. 2 
shows a number of pieces inserted in the magazine and 
the turret advancing about to grip a piece with the con- 
veyor. 

Referring to Fig. 2, the frame A is mounted on the 
shaft B, which has a long spline milled on the upper 
side, allowing the frame, which is fitted with a square 
key, to slide in any position to suit the work to be 
machined. 

The lever C, Fig. 1, is made fast to the shaft B and 
is slotted at its lower end to engage a roller in the lever 
D. This roller is mounted on an eccentric bolt F, which 
allows adjustment for wear by swinging the magazine up 
and down. 
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The lever D is pivoted on a stud in its center and car- 
ries a roll at its lower end, which engages a disk cam on 
the main camshaft of the machine. With the rotating of 
the camshaft the disk cam brings the magazine down as 
A, Fig. 1, 
F at the upper end 
the 


shown in Fig. 2. The frame has an adjustable 
bearing at either end; the bearing 
can be moved to tighten or loosen the link belt G; 
bearing at the lower end can be moved forward or back- 
ward to maintain the alignment of the hole in the links 
with the turret hole when the magazine is in the position 
shown in Fig. 2. 

The sprocket wheels upon which the link belt @ is 
mounted are rotated upon the downward motion of the 
magazine, as it comes into working position. This is 
accomplished through the medium of the pawl XK, which 
swings on a stud / in the arm M, and engages the pins V 
in the lower sprocket wheel. When the magazine swings 
up, this pawl K drops back onto the pin 0. 

The links G are fitted with rollers P, which allow the 
chain to pass freely over the top of the frame A. Each 
link @ is provided with a bushing specially shaped to suit 
the work to be machined and can be adapted to any 
irregular shape that can be gripped in the chuck. 

Fig. 2 illustrates the magazine in working position with 
the conveyor advancing to remove the work. The maga- 
zine is brought into this position, as soon as the turret 
is indexed and swings up in position shown in Fig. 1, 
as soon as the turret starts to index to its next position. 


This prevents any turret-tool interference. 
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Solution of Right-Angle Tri- 
Angles and Some Shop 
Applications 
By W. A. CoLt 


The illustration and tables herewith show in handy 
form the solutions of right-angled triangles, Figs. 1 to 
12, and a number of practical shop applications, Figs. 13 
to 16. The tables are computed to cover angles and 
dovetails from 30 to 60 deg. 


SOLUTION OF RIGHT ANGLE 
TRIANGLES 

Sin = Opp + Hyp 
Tar .=Opp + Adj. 
Cotan.=Adj.* Opp 
Cos. = Adj. + Hyp. 
Opp. = Hyp. x Sin. 
Opp. = Adj. x Tan 
Adj. = Cos.x Hyp. Find Angle (8) 
Adj. = Opp.x Cotan. 


~ sage aD 
Hyp. = Opp. + Sin. 


= wr 
Hyp. = Adj. + Cos. ® | ae es | 
Cosec.= Hyp. + Opp. ¢C ® P : 
Sec. = Hyp + Adj. i? y ¢ 4 


* 


Find Opp.(C) 
OxSin. A=C 


Find Angle (A) 
8+D= (os. A 


Find Angle (a) 
C+D=Sin. A 








Find Angle(A) 
C+8=Tan.A 
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Find Adj (8) Find Opp.(c) 
0x Cotan.A=8 Ae Angle A) 
x Sin. A=C 


or VD? -BF 2c 
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Find Hyp (0) 
C+Sin.A=D 








Find typ. (D) 
Find Adj (8 Find Opp. (C) Find Hyp.(D) 
Ox Cos U6) BxlanA=C mage a® B+Cos.A=D 


orfcrtBe=D vA 
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Adj.X Tan.= Opp 
[ Gemmaenromm) 
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[|e irowmm sed Toe 
Opp. * Sin. = Hyp Mypx Cos.» Adj 
(asi? L05000 01807) (037570 =a5s082 ) (053052 x096593 = 051225") 
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Opp x Cotan. = Adj. (0375 173208 06495 ) 


RigHt-ANGLE TRIANGLES AND SOME 
APPLICATIONS 


SOLUTION OF 





A 45° 50° 60° A 45° 
Ar 0.03772 0.03351 0.02706 # 0.86761 
ey 0.07544 0.06702 0.05413 0.90533 
A 0.11317 0. 10052 0.08118 0.94305 
is 0. 15089 0.13403 0.10825 0.98077 
& 0.18861 0.16754 0.13531 1.01849 
3 0.22633 0.20105 0. 16237 v 1.05622 
ms 0. 26405 0.23456 0.18944 F 1.09894 
i 0.30178 0. 26806 0.21650 1.13166 
& 0.33950 0.30157 0.24356 4 1. 16938 
4 0.37722 0.33508 0. 27062 1.20710 
ii 0.41494 0. 36859 0. 29768 1.24483 
i, 0.45266 0.40209 0.32475 1.28255 
hi 0. 49039 0.43560 0.35181 H 1.32027 
yy 0.52811 0.46911 0. 37888 ts 1.35799 
iH 0. 56583 0. 50202 0.40594 4 1.39571 
t 0.60355 0.53613 0.43302 +i 1.43344 
j 0.64127 0.56963 0. 46006 3 1.47116 
ti 0.67900 0.60314 0.48712 1. 50888 
: 0.71672 0.63665 0.51416 1.54660 
0.75444 0.67016 0.54124 1. 58432 
i 0.79216 0.70366 0. 56830 1.62205 
0.82988 0.73717 0. 59535 1.65977 





TABLE 3. 
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D 30° 35° 40° 45° 50° 55° 60° 
dy 0.1478 0.1303 0.1171 0.1066 0.0982 0.0912 0.0853 
: 0.2957 0.2607 0.2342 0.2133 0.1965 0.1825 0.1707 
7 0.4436 0.3910 0.3513 0.3200 0.2947 0.2738 0.2561 

0.5915 0.5214 0.4684 0.4267 0.3930 0.3651 0.3415 

0.7393 0.6518 0.5855 0.5334 0.4913 0.4563 0.4268 

0.8872 0.7821 0.7026 0.6401 0.5895 0.5476 0.5122 

1.0351 0.9125 0.8197 0.7468 0.6878 0 0.5976 
4 1.1830 1.0429 0.9368 0.8535 0.7861 0.7302 0.6830 

1.3309 1.1733 1.0540 0.9602 0.8843 0.8214 0.7683 
; 1.4787 1.3036 1.1711 1.0669 0.9826 0.9127 0.8537 
i 1.6266 1.4340 1.2882 1.1736 as 1.0040 0.9391 
2 1.7745 1.5644 1.4053 1.2803 1.1792 1.0953 1.0245 
tt 1.9224 1.6947 1.5224 1.3870 1.2774 1.1866 1.1099 
‘ 2.0702 1.8251 1.6395 1.4937 1.3757 1.2778 1.1952 
+} 2.2181 1.9554 1.7566 1.6004 1.4739 1.3691 1. 2806 
1 2.3660 2.0858 1.8737 1.7071 1.5722 1.4604 1.3660 

TABLE I. MEASUREMENT OF ANGLES AND DOVETAILS 

D 30° 35° 40° 45° 50° 55° 60° 
is 0.0396 0.0411 0.0426 0.0442 0.0458 0.0475 0.0492 
4 0.0792 0.0822 0.0852 0.0884 0.0916 0.0950 0.0985 

0.1188 0.1233 0.1278 0.1326 0.1374 0.1425 0.1478 

0.1584 0.1644 0.1704 0.1768 0.1833 0.1900 0.1971 

0.1980 0.2055 0.2130 0.2210 0.2291 0.2375 0.2464 
: 0.2377 0.2466 0.2557 0.2652 0.2749 0.2851 0.2957 
fs 0.2773 0.2877 0.2983 0.3094 0.3207 0.3326 0.3450 

0.3169 0.3288 0.3409 0.3536 0.3666 0.3801 0.3943 
* 0.3565 0.3699 0.3835 0.3978 0.4124 0.4276 0.4435 
; 0.3961 0.4110 0.4261 0.4420 0.4582 0.4751 0.4928 
iy 0.4358 0.4521 0.4688 0.4862 0.5040 0.5227 0.5421 

0.4754 0.4932 0.5114 0. 5304 0.5499 0.5702 0.5914 
R 0.5150 0.5343 0.5540 0.5746 0.5957 0.6177 0. 6407 
; 0.5546 0.5754 0.5966 0.6188 0.6415 0.6652 0.6900 
fy 0.5942 0.6165 0.6392 0.6630 0.6873 0.7127 0.7393 
1 0.6339 0.6576 0.6819 0.7072 0.7332 0.7603 0.7886 

TABLE 2. MEASUREMENT OF ANGLES AND DOVETAILS 
eo 
A Split Nut 
By C. W. Himman 


I have found it necessary to design a nut for a threaded 
portion near the center of a shaft, as shown in the il- 
lustration. 


I have also found this nut useful on long 


AM MACHINIST 
A Spuit Nor 


threaded studs, as it can be easily put on and taken off, 
without wasting time screwing it the entire length of the 
stud. 


# 


In an effort to elaborate and develop the best methods of 
determining the forms of carbon in steel or iron, including 
those in iron alloys, Sir Robert Hadfield, of Sheffield, England, 
an honorary member of the America Institute of Mining En- 
cineers, has offered the Hadfield Research prize of $1000 for 
the best contribution to the publications of the institute on 
“The Different Forms and Combinations of Carbon with Iron 
Including Those in Iron Alloys.” The competition is to be 
held open until Novy. 1, 1915, and the details can be obtained 
from Bradley Stoughton, the institute’s secretary. 








50° 60° A 45° 50° 60° 

0.77068 0.62143 + 1.69749 1. 50786 1.21782 
0.80419 0.64951 u 1.73521 1.54136 1.24486 
0.83770 0.67557 1.77293 1.57487 1.27192 
0.87121 0.70362 1.81066 1.60838 ay 
0.90471 0.72970 1.84838 1.64189 1.32604 
0.93822 0.75775 ‘5 1.88610 1.67540 1.35310 
0.97173 0.78350 ; 1.92382 1.70890 1.38018 
1.00524 0.81188 | 1.96154 1.74241 1.40724 
1.03874 0.83894 H 1.99927 1.77592 1.43430 
1.07225 0.86600 i 2.03699 1.80943 1.46140 
1.10576 0.89306 i! 2.07471 1.84294 1.48841 
1.13927 0.92012 2.11243 1.87644 1.51550 
1.17278 0.94719 ; 2.15015 1.90995 1.54254 
1. 20628 0.97424 ‘| 2.18788 1.94346 1. 56960 
1.23979 1.00129 2.22560 1.97697 1.59675 
1.27330 1.02836 2. 26332 2.01047 1.62381 
1.30681 1.05543 H 2.30104 2.04398 1.65087 
1.34032 1.08248 2.33876 2.07749 1.67793 
1.37382 1.10954 t 2.37649 2.11100 1.70499 
1.40733 1. 13660 ’ 2.41421 2.14451 1.73205 
1.44082 1. 16366 

1.47435 1.19070 
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some Drilling Operations in Mak- 
ing Sewing Machines 


EDITORIAL CORRESPONDENCE 


SY NOPSIS—In a number of automatic machines of spe- 
cial design the spindles are driven by gearing and the 
travel is obtained by means of path cams in contact with 
the spindle heads. The gearing is covered with guards and 
other marks of good design are apparent. The fixtures 


used on these machines are made with quick-acting fast- 
enings, no wrenches being required when placing the 
parts to be machined in position, 
# 
In the manufacturing of sewing machines many spe- 
cially designed machine tools are used. 


At the New 





Fie. 1. Dritting MACHINE BEDs 
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Fig. 2. 


DrILLING Bep For MACHINE 





Home Sewing Machine Co., Orange, Mass., a number of 
drilling machines and devices, many designed and made 
there, are employed. Fig. 1 shows a machine for drilling 
and counterboring one type of machine beds. The cast- 
ing is located and held in a fixture on the table A of the 
machine. The tools are driven by gearing in the turret 
of the machine, only the tools performing the operation 
revolving. The machine is entirely automatic, the cams on 
the plate B revolving the turret and feeding the table 
carrying the castings (two drilled at once) 
up against the drills at the correct time. One of the 
drilled castings is shown at C. The machine carries 66 
drills, 33 for each casting. 

The illustration, Fig. 2, shows a machine designed 
for drilling another type of bed. In this machine the 
drills are fed in a horizontal direction. The tools have 
been designed, as far as permitted by the position of 
the drilled holes, to have a correct drilling speed. This 
may be seen by reference to the different number of teeth 
in the driving gears for the drills. The casting is held by 
straps in the fixture A, the tools being guided through 
hardened bushings when machining the holes. This ma- 
chine also drills 22 A number 
of the machined beds may be seen in front of the ma- 


being 


holes in one operation. 


chine table. 
DRILLING MACHINE Beps 


Fig. 3 shows a special machine for drilling another 
type of bed. With this machine 9 holes are drilled in 
one operation. The casting is held in the fixture A, 
screws being used to resist the drilling strains. The fix- 
ture is made with a swinging strap B, which gives speed 
when adjusting the casting, the travel of the three heads 
which carry the drills is controlled by the cams C. These 
are made so that the tools pass sufficiently through the 
casting yet without any lost time caused by overtravel. 
The method of driving the various drills can be easily 
seen from the illustration. The machine is compact in de- 
sign and produces accurate results at a low cost. 

Fig. 4 shows a drill jig for one type of arm. The cast- 
ing is previously milled and holes drilled and reamed at 
A and B. These two holes are for locating the casting in 
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the jig, using fitting pins as shown. The thumb-screw C 
is tightened, which forces the casting down on two fin- 
ished locating pins D. The jig is made with feet on 
four sides, as drilling operations are performed on four 
surfaces of the casting. One of the drilled arms is shown 
at FE. 

The jig for drilling the bed of the rotary type of ma- 
chine is shown in Fig. 5. The casting has been previously 
milled and the large hole drilled through the central 
bosses. This hole is used for locating the bed in the jig, 
the bar A fitting through the holes in the casting and the 
jig thus bringing it into the correct position with the 
jig bushings. The casting rests on finished pads at the 
bottom of the jig and is located endwise with two fixed 
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sibility of injuring them. It will be seen that the ma- 
chine is well designed, fitted with oil cups and the gear- 
ing covered with guards (as will be noted on all the ma- 
chine tools shown) ; these were, however, removed in the 
view shown when taking the photograph. 

Fig. 7 shows the jigs used for drilling the arm of the 
small type of machine. The casting which has been pre- 
viously milled is located by turned plugs A, the ends of 
which fit into holes in the casting which have been pre- 
viously reamed to size. The thumb-screw B holds down 
the casting during the drilling operation. 

The piece is drilled on three sides, feet being pro- 
vided on the jig for that purpose. The illustration shows 
two jigs of similar construction and the details of the 
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Fig. 6. FAcerpLate Drittinc MACHINE 


stops B and an adjustable stop C. The cover of the jig is 
dropped over the casting and the thumb-screws tightened 
down onto it. The jig is made with quick-acting latches 
for holding down the cover in position. One of the 
drilled castings is shown at the left-hand side of the jig. 


FACEPLATE-DRILLING MACHINE 


A specially designed machine for drilling and coun- 
terboring faceplates for one type of sewing machine is 
shown in Fig. 6. The casting is located on its face, which 
has been milled in a previous operation, in the fixture A, 
the piece is held in position by means of thumb-screws 
through the swing cover. It is located endwise with fixed 
and adjustable screws on the four sides. All the drills 
are driven by gearing from a central gear in each of the 
five sets. The tools are fed into the casting by means 
of the cams B, 18 holes being drilled in one operation. 
Note should be made of the trough arrangenrent C, which 
conducts the chips away from the machine, thus prevent- 
ing them falling on the slides of the machine with a pos- 





Fig. 7. 





Jig FOR Drittinc Arm oF SMALL MACHINE 


tools can be easily seen. One of the drilled arms is 


shown at C. 


ArM-DRILLING MACHINE 


Fig. 8 shows another special machine which was de- 
signed for drilling one type of arm casting. The ma- 
chine drills 24 holes in one operation. The casting is 
held by means of screws in the fixture A. The operation 
of the machine is similar to those previously described. 
The drills are driven by gearing and fed in by means of 
cams, as can be seen. The trough B carries away the 
chips from the drilled casting. One of the finished arms 
is shown at C. 

Another view of the machine taken from a different po- 
sition is shown in Fig. 9. This shows the fixture A, 
which holds the casting open, ready to receive it. The 
bar B is for locating the arm casting in the fixture 
for the drilling oration. The cam mechanism for pro- 
pelling another of the sets of drills may be seen at C. 
The same high-grade designing will be observed in this 
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machine, as in the others shown in this article. The gear 
guards were again removed when these two photographs 
were taken. 

Fig. 10 shows a special machine for reaming the face 
castings. These are located on milled surfaces, in the 
fixture A, being held down by thumb-screws through 
the swing cover B. The reamers are fed into the cast- 
ing by means of the cam mechanism (C, which propels the 
slides carrying the tools. The spindles for the tools are 
driven at one end direct and at the other through gearing 
which transmits the motion by means of a shaft, which 
may be seen at the rear of the machine. On the same 
shaft at the opposite end to the driving pullcy is mounted 
a worm, which drives the wormwheel D. This is used for 
driving the cam cylinders C. 


MACHINIST 


RicguHt-ANGLE DriILtLiInc MACHINE 


The halftone, Fig. 11, shows a two-way machine for 
drilling the sewing-machine arm. The casting is placed 
in the fixture A, being held down by means of the quick- 
acting straps shown. Tools are carried in each head and 
are fed through bushings in the fixture, the heads work- 
ing in unison. In this operation, the holes are drilled, 
reamed and counterbored before the casting is taken out 
of the fixture, one head carrying the drill and the opposite 
one having the reamer or counterbore as required. One 
of the machined arms is shown at B. 

Fig. 12 shows a machine for drilling the machine 
braces. The casting is held by means of the four straps 
A, which are operated by the handles, being thus quick- 
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Fig. 10. Avuromatic Face REAMING 
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Fig. 13. Arm DRILLING AND COUNTERBORING MACHINE 
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acting. The drills are driven with separate belts, as 
shown. The fixture and casting is fed against the tools 
by the handle B alternately, thus drilling the feet on 
both sides. It will be noticed that the drilling face of 
the machine is at an angle with the floor plane. This is a 
great convenience to the operator when placing the cast- 
ing into the jig and also enables the man to see the rear 
tools more easily when standing at the front of the ma- 
chine. 


ARM-DRILLING AND COUNTERBORING MACHINE 


The halftone, Fig. 13, shows a special machine for 
drilling and counterboring a type of arm. The machine 
drills 22 holes in one operation. The drill spindles are 
driven by means of gearing, their travel being controlled 
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Fig. 14. Macuine ror Drittine FAcgs 


with path cams A, Each set of spindles is driven from 
a central gear, motion for which is obtained from the 
shafts B and C and a vertical shaft operating from the 
cam-drum shaft D. One of the arm castings is shown 
at £. 

Fig. 14 shows the machine used for drilling and ream- 
ing faces. The casting is located in the machine at A, 
being forced against a finished stop with an adjustatle 


one. A quick-acting clamp B holds the face casting se- 
curely. The machine drills 12 holes at once, tools being 


carried in the heads C, D and E. 

After the holes have been drilled the two handles FP 
and G@ are thrown over, the one #’ upward and G clock- 
wise, stops being provided for position. These motions 
carry the drill out of line with the piece being machined 
and bring the reamers into alignment. The necessary 
holes are then reamed and the machining operations are 
completed without removing the casting from the ma- 
chine. One of the finished castings is shown at H. This 
machine, as well as most of those shown in this article, is 
specially designed and entirely automatic in action. 
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Through the Imspector’s 
Gage 











The common air pressure used in sand blasting is from 
40 to 45 lb. per sq.in, 

By a * 

All work should be tested before going to the grinding 
machine. This should be done especially after hardening, 
to see if the pieces have sprung or warped. 

3k oy ok 

No transaction between seller and buyer is satisfactory 
unless there is a mutual advantage from it. No business 
is, or can be, successful if the relation between it and its 
customer is not satisfactory. 

*% ok ok 

If the energy and thought expended in snap criticism 
were utilized in attempting to remedy the defect rather 
than to parade the cause, we would soon find that our 
value to our firm and our own self-respect had increased. 

aS OR 

Far worse than folly is the custom of changing fre- 
quently and without discrimination from one make of ma- 
terial to another; the results thus obtained will depend 
solely on luck, and luck has no established standing 
in manufacturing routine. 

* * & 

Every calling becomes of greater service and rises in 
popular estimation as it lifts itself from the mire of em- 
piricism and rests its work on the solid ground of fact. 
The tendency to do this is present in all lines of human 
endeavor where such a basis is obtainable. 

* & & 

To cut a smooth screw thread it is important that the 
threading tool be ground or set to conform to the angle 
of the helix and have proper clearance. Since the angle 
of the helix varies for different depths of thread for the 
same thread pitch and diameter, it is advisable to take 
this angle at half the thread depth. 

ok a ok 

It is poor practice to raise the temperature of the case- 
carbonizing operation for the purpose of reducing the 
time which the operation consumes, for this will increase 
the maximum carbon content of the case-carbonized zone 
and may change the character of the physical properties 
of the finished product. 

a ok 

In makiag drawings of standard parts assembled views 
are not necessary, the shop knows what the whole is and 
looks like, but with a new design the draftsman should 
always make sure that the general plan is known, other- 
wise mistakes are almost sure to occur. So in new design 
the extra time spent in making an assembled drawing is 
well spent. 

* By * 

The automobile has done much to advance machine de- 
sign and construction, and not least in the machine-tool- 
building field. Perhaps the machines most closely iden- 
tified with this comparatively new industry are those for 
gear-tooth production and broaching. Multiple-head 
millers, heavy vertical drilling machines and _ special 
grinders also owe their present excellence to this indus- 
try. What it has done in the way of perfecting materials 
is incalculable. 
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Letters from Practical Men 
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A ChucKing Fixture 


A steel casting of a yoke is shown in Fig. 1. It was 
desired to machine these in quantities on an automatic 
turret lathe. 

The first operation is that of roughing the outside, 
using a special fixture. The work was then held in a 
sort of cylinder, studded with setscrews, which could be 
set as desired. It was found, however, that the ma- 
chined pieces coming from the roughing operation had 
decided taper caused, no doubt, by the heating and con- 
sequent expansion of the work during the cutting tool’s 
progress across the periphery. It was comparatively easy 
to adjust the front end of the work to line up, but access 
to its rear was difficult and the aforesaid tendency to 
taper caused endless trouble because only by extraordi- 
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FiG.2 
The Chuck Used 
A CHUCKING 


FIXTURE 


nary care would the inside bore line up with the outside, 
consequently, when the yoke was chucked for the finish 
cut on its outside, it would not clean to its diameter. 

To overcome these troubles the fixture shown in Fig. 2 
was designed. The base A is fastened to the spindle of 
the turret lathe. Upon this base are two rings B, into 
which are cut scrolls, as shown at XY. These scrolls en- 
gage the jaws C. Consequently if the rings B are turned 
with a bar in the bushed hole D, they will advance to a 
common center and line up the casting. The front jaws 
and scroll work independently of the rear ones. 

The plate FZ is a separate casting, which retains the 
scrolls on the base A. The ring F is made of brass to al- 
low friction between the scrolls. A driver @ is also pro- 
vided which engages the arm of the yoke. 

Tapped holes H are necessary to allow of the holding 
of the jaws while engaged in the teeth of the scroll for 
machining the jaws to their proper diameter. 

RicHArD RUSSELL. 


Lynn, Mass. 
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Taper Turning Attachment for 


the Automatic 

A tool holder, designed to cut taper surfaces, is shown 
in the illustration. It is made with a base A, so shaped 
and slotted, that it will allow of being set and fastened 
to the required angle with holding bolts through slots to 
the cross-slide of the lathe. 

An aperture for the compression spring B is provided. 
This spring is held in place by the plate C and the 
screws D, A Y-slot and its accompanying gib FZ and 
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Compound Rest ror THE AUTOMATIC 


gib screws F hold the tool in alignment. The carriage G 
is fitted to slide in the V-slot when pushed forward by a 
projection on the turret of the lathe. The stud // being 
driven into the carriage will compress the spring as the 
carriage advances, thereby insuring the carriage’s return 
when the turret retreats, 

The carriage is provided with two T-slots for holding 
two tool posts; one for the roughing cut and one for the 
finishing. 

F. RicHMonN»D. 

Lynn, Mass. 
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A Combined Boring and 
Reaming Tool 


The illustration shows a novel type of boring head 
which was used in rough-boring and reaming a hole in 
one operation. This tool was applied to the boring of 
axle tubes used in gasoline traction engines. These tubes 
were of cast iron and were bored out at each end 5 in. 
diameter for a distance of 7 in.; thev were 3 ft. long. 
The cutter head was driven by means of a pin through 
the bar, being fed in from each end of the tube. 

There are two distinct sets of cutters in the head; the 
short ones being used for roughing, while the long blades 
extending the full length of the body were used for fin- 
ishing the hole. The roughing blades were about 'y in. 
undersize and were held in place by means of tapered 
washers and screws from the front end, while the ream- 
ing blades which were set at about an angle of 7 deg. 
were held by straight pins milled at an angle to the blade, 
Four hardened-steel rubbing blocks, ground to the same 
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diameter as the reaming blades, were placed near the 
front end of the body, being held in place by countersunk 
headscrews. These rubbers kept the boring head from 
chattering and reduced the liability of cutting oversize. 
These blocks withstood a large amount of use, practically 
the only wear being occasioned by the metal, which was 





























cut directly behind them by the reamer blades. The 
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Boring AND Reamina HEAD 
chips were kept clear of the cutter by blowing in com- 


pressed air behind the tool. 

The work done by this tool was excellent and in a 5-in. 
diameter the greatest variation in size was about 0.006 in. 
Only one cut was taken through the hole, the feed for 
this being the same as would be used for the boring head 
without the reamer. The castings were rough and, in 
starting the cut, the head was fed in by hand to insure 
an even start. 

D. O. Barrer. 

Mansfield, Ohio. 


Milling Slots for Imsertede- 
Blade Cutters 


Slots for inserted-blade cutters must be milled at an 
angle to compensate for the circumference and give an 
even depth of slot. 

To find the angles for the two types of cutters most 
commonly used the following formulas have been derived 
for the use of the tool maker. 

For the type shown in Fig. 1 with radial teeth set at 
an angle X along its side, the angle A is found by the 
use of the formula 


 Rk— V(R+ W tan XY)(R —W tan X) 


> 











tan A = iW" (1) 
in which 
A = Required angle to set dividing head; 
W. Width of body; 
X = Angle of cutter along side; 


R = Radius of eutter body. 
The length 
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“ W 
L Fig. 1, = a (2) 
b= W tan X (3) 
sa V2 Vv (R + )( R — b) (4) 
Tan A = 7 (5) 


Substituting in (4) gives (1). 

When the blades are set at an angle Y, Fig. 2, along the 
face and also an angle X along the side such as used in 
the Cincinnati high-power face millers the formula is 
_ Reos Y — Vv R2—(R sinY + Wtan XY)? 
= i W - tare ee 


cos 


tan A 





(6) 
in which 
A = Required angle to set dividing head; 
X = Angle of blades along side; 
Y = Angle of blades off center; 
R = Radius of body; 
W = Width of body; 
C = Offset distance (usually given on drawing) ; 


C=R an Y (7) 
W 
=- see Fic. 2 ~ 
L= aes (see Fig. 2) (8) 
y= R cos Y (9) 
= Vv R? — b? (10) 
m=y— wv (11) 
tan A = i (12) 


Substituting in 12 gives 6. 
LAWRENCE Fay. 
Cincinnati, Ohio. 


A Pulley Turning Attachment 


The State Trade School, of Bridgeport, Conn., has re- 
cently made the fixtures shown in the halftone for use on 
a screw machine in the machine-shop department. 

The processes represented are the chucking, boring and 
facing off of the smaller end of a cone for a countershaft 
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pulley by the tools in the turret, and the roughing of the 
three steps at one time by the tools in the yoke A. 

The crowning to finished sizes of all three steps is done 
by the tools at BB. These operations are done in one 
setting of the machine. 

JAMES F, JOHNSON. 
Bridgeport, Conn. 
Finding the Dead Center of 
Pistons 


In experimental work and special settings for automo- 
bile magnetos, we were frequently obliged to obtain the 
upper dead center of the crank in the motors; and as the 
flywheels of these motors were not marked to indicate this 
position, it required some “fussing” to obtain the center 
accurately by the ordinary methods. To enable us to find 
it quickly and accurately, we made the indicator shown 
in the illustration. 

The dial was taken from an old Ames dial gage and 
has a range of % in., reading in thousandths. The other 
parts of the tool are a heavy 
base B made of either steel 
or cast iron, drilled and 
reamed, to receive the two 
guides GG, a driving fit, al- 
so the adjustable screw A, 
a driving fit. The central 
hole is drilled a size to give 
clearance around the staff 8. 
The dial is carried by the 
carriage C, to which it is 


held by small screws not 
shown, and is drilled and 
reamed a close but free 
enough fit to allow it to 
move up and down the 


guides GG. The hole through 

this piece for the adjusting 
screw A is drilled a clearance 
size, 

The carriage with dial at- 
tached rests on two compres- 
sion springs made - stiff 
enough to carry the weight of 
these parts and overcome the 
friction of the guides GG. 

The nut N turns freely on A and is used to adjust the 
dial to bring the pointer to zero or wherever it is desired. 
The staffs S are made in lengths Z to suit the various 
distances from the top of the cylinder to the top of the 
piston, which may vary with different motors. These 
staffs are jointed to the projecting end of the dial rack 
by screwing them into a hole drilled and tapped to re- 
ceive them. 

In use the tool rests on the top of the cylinder with the 
staff projecting down through an opening over the piston ; 
no clamping is necessary, as its own weight is sufficient 
to hold it down. The motor is then cranked over slowly, 
in the direction of its regular motion, to bring the piston 
near the top. When the piston comes in contact with the 
end of the staff, the dial will begin to indicate the amount 
of travel by rising until the dead center is reached, when 
the dial hand will momentarily pause and then begin to 
fall. The short pause indicates the highest point of the 
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piston travel and to learn just where this is, it may be 
necessary to move past the center, noting the highest 
point indicated, then return to a position ahead of center 
and again turn in the direction the motor runs, moving 
around slowly until the high point is reached, and then 
stop there. The dial can now be raised or lowered by 
means of the nut N to bring the hand to zero or any 
other convenient starting point. 

It is desired to move the piston from this position to, 
say 1 in. retard, the motion of the crank is simply con- 
tinued until the dial registers that distance. Now we 
are in position to set the magneto for that retard position. 
If it is required to set the magneto for say 7% in. ad- 
vance, we may either turn the motor block back to a 
point beyond this and come up again to the required ad- 
vance position or turn the motor over ahead two turns 
minus the amount to leave the piston at the 7%-in. ad- 
vance and set the magneto so that the contact points will 
just open to this setting, 

To those familiar with the process of setting magnetos, 
it is unnecessary to add this caution; but to those who 
may be interested, but not familiar we would say; be sure 
you are on the firing stroke when making these magneto 
settings. 

Ernest A. RUNGE. 
Hartford, Conn. 
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Foundation Bolts for Machines 


It seems that the practice of the majority of machine- 
tool builders as regards foundations and especially foun- 
dation bolts, has not been changed with the change from 
brick to concrete as a foundation material. For instance, 
“Halsey’s Handbook” makes a statement that bolts should 
have a grip in the foundation, or a length below the top 
of the foundation, equal to 50 bolt diameters. 

A foundation drawing for a machine tool recently 
inspected shows the machine to be held in place by means 
of 1-in. foundation bolts 60 in. long. 

In conversation with a concrete expert a few days ago, 
inquiry was made as to what would happen were a 1-in. 

foundation bolt 24 in. 


. ledge or piling . 
concrete foundation were 


1 
ry" long with the lower end 
2 5— = fastened in a_ suitable 
WHY SANS cast-iron washer 6 in. 
\ ee square, tightened up un- 
\ NX . til something broke. The 
N reply given without any 
\ N hesitation was that the 
\ \\ Foundation concrete \olt would be pulled 
\ pence apart even though the 

\ 

\ 
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N not reinforced. I believe 
N the consensus of opin- 
Ni TA ion would be that this is 
x } ANS 
Ni TS the correct answer. It 
NU! LS would be practically im- 
NM SS possible to pull such a 
wow fL.-Cores “2 
OO S bolt out if it were only 
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ca embedded 18 in. This 


aa being the case, why do 
—-F-- An Machinist ; ‘ on 
we continue to specify 

make bolts for use 
concrete foundations 
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Bolts Washers 
Dia. A B 9 D E F G 
4 ra ec ee Ty ae oe Fe “—* 
2 o- eee o- sce =A atest a eee eee 
% 12 2% %4 1 5x 5 58 ih 
5g 15 2% 1 1% 5x 5 5% 
% 18 2% 1% 1% 5x 5 5% % 
y 21 3 136 1% 6x 6 4 1% 
1 24 3 1% 2 6x 6 4 1% 
1% 27 4 1% 2% 8x 8 1 1% 
1% 30 4 1% 2% 8x 8 1 1% 
1% 36 5 2% 3 10x10 1% 2 
1% 42 5 256 3% 10x10 1% 2 
2 48 Nut 3 4 12x15 1% 2% 
2¥, 54 Nut 3 3% 4% 12x15 1% 2% 
2% 60 Nut 334 5 12x20 1% 3 


All dimensions are in inches. 

TABLE OF PROPORTIONS FOR FOUNDATION BOLTS 
expensive out of reason and out of all proportion to the 
work which they have to perform? 

1e accompanying table gives satisfactory proportions. 
Tl panying table g itisfactor rtions 
W. M. FLEMING. 
Holyoke, Mass. 


Notes on Drafting Tables 


If possible, drafting tables should not be placed against 
a wall. There should be 22 in. between the board and 
the wall and 26 in. back of the board for the draftsman. 

In laying out drawings that are to be scaled, such as 
the map of a city or the general view of a locomotive, 
heavy, muslin-backed paper is used and the drawing 
is not fastened to the board, but worked with a straight- 
edge and triangles. In this case the drafting board should 
be of polished oak, so that it can be wiped clean. 

If the paper is to be fastened to the board with thumb 
tacks, the board should be of soft, white pine. It should 
be made to suit the nature of the work. 
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Notes ON DrAFTING TABLES 


In general the following specifications will be found 
excellent. The board to be of soft, clear, white pine, 4x6 
ft. by 114 in. thick. To be built-up of 4-in. strips glued 
together, with two saw cuts 34 in. deep, running the full 
length of each strip. The warping of a board is caused 
by one side shrinking more than the other and these saw 
cuts prevent the top from shrinking more or less than 
the bottom. The top, to ride on two dovetailed strips 
4x11% in., no nails to pass through the top. The front 
of the board to be 3534 in. from the floor and the back 
42% in. A ¥-in. strip with rounded edge projecting 1, 
in. above the top of the board to be fastened to the front of 
the board to prevent papers, and the like, from sliding 
off. The T-square to be used only on the left side. The 
board to be carried on a heavy framework built up solid- 
ly. If possible, this framework should be either of 3x3 
oak or of trestles, with plenty of bracing. The board 
should not tremble when a heavy man leans against it. 
A board of this kind is much better than a commercial 
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drafting table, as the latter is not rigid enough. There 
is no advantage in having the board adjustable. 

There should be two drawers under each board with 
locks and keys. One should be 13 in. wide by 26 in. long 
by 5 in. deep, and the other 30 in. wide by 26 in. long by 
2 in. deep. The first to hold pens, thumb tacks, chalk, 
instruments and the like, and the second for triangles and 
scales. Care must be taken that the slides for these 
drawers are fastened with screws through long slots, on 
account of the shrinkage of the board. It is not objec- 
tionable to have these drawers inclined. 

A swinging tray, such as dentists use, will be found 
handy, as it keeps the board clear and one can brush 
the drawing, after erasing, without sweeping off the 
tools. The illustration shows a drafting table that has 
proved satisfactory. 

GrorGe FF, SUMMERS. 

Davenport, Iowa. 
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Tools For Bending Eccentric 
Rods 


The drawing shows a handy tool for bending eccen- 
tric rods. As you well know, while setting valves, the rods 
frequently have to be sent to the smith shop for altera- 
tions and sometimes after being altered and being con- 
nected up to the eccentric strap, the jaws of the eccen- 
tric rod do not always go over the link as they should, 
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Toot ror BENDING Eccentric Rops 


in other words they require a little bending and this is 
a tool that gives entire satisfaction. 

The tool is placed over the eccentric rod according to 
the direction in which the bend is required, the key is 
then driven in tight, thus holding the inside of the tool 
and the eccentric rod flush. The setscrew and a wrench 
soon do the rest. 

JOSEPH K. Lona. 

Renovo, Pa. 

a 

The production of wire nails in the United States in 1913 
amounted to 13,559,727 kegs of 100 lb., as compared with 
14,659,700 kegs in 1912, a decrease of 1,099,973 kegs, or over 
7.5 per cent. Steel wire nails only were made in both years. 


It was necessary to estimate the output of a few plants 
in 1913. 
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Compound Indexing Exact and 
Approximate 


I have read with much interest Mr. Cardullo’s article 
on compound indexing, on page 763, but I feel that he 
failed to emphasize sufficiently the fact that it is imma- 
terial, in which direction the work is indexed, or which 
circle is used for the crank pin. 

While, in his introduction, he mentions that the plate 
may either go ahead or back, thereafter he seems to as- 
sume that it is to go back and always in the outer circle 
of holes. That this is undesirable as well as unnecessary, 
the following examples will show. 

Let us take the case of 51, which he, by some oversight, 
considers a prime number, and solve according to his 
method : 








§1=1%7X 3 
188—17=> 1=1 
40= 2x2xX2xX5 
w= 2X3x3 
17 = 17 X 1 
Canceling and combining we get: 
240 _ 240 / 
18 17 
= 13°/,.— 14°/,, 
Adding 14 algebraically 
anit +81 
—_.. 12 / — 
18 4/17 


Since the signs are now alike, this result indicates that 
both indexings are to be in the same direction, and, there- 
fore, may be ahead as well as back; and, since it is more 
difficult to index the plate correctly as no sector is avail- 
able, the plate may be advanced the two holes in the 17 
circle.and the crank pin 12 holes in the 18 circle, or any 
two-thirds of a revolution. 

Mr. Cardullo’s first example can also be simplified by 


_adding algebraically a revolution to his final result: 


21 





— 2/23 + 22/33 

We then find that the plate need be moved back only 
two holes in the 23 circle instead of 11 in the 33, and the 
crank pin ahead two-thirds of a revolution; evidently a 
simpler combination. 

After all is said, we must admit that compound is at 
best a last resort. It always doubles the possibility of 
error by involving two operations instead of one, and one 
of these without a sector. And, furthermore, if there is 
any backlash in the index head, the indexing becomes a 
still more complicated operation. 

Manufacturers are coming more and more to equip 
their index heads with larger plates, whose circles have a 
large number of holes. These make it possible to use 


Discussion of Previous Question 
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simple indexing for practically all numbers up to 200 
and for many beyond. Where simple indexing cannot be 
used, and the nature of the work permits, differential in- 
dexing seems, on the whole, to be preferable to the com- 
pound, as it meets successfully the criticized objections to 
the compound and presents no serious ones of its own. 

Harotp F. Penney 

Hartford, Conn. 


"3 


Glasses and the Grinder 


The solitary pair of glasses shown on page 492 on 
the wheel guard of a grinder does not seem to be quite 
up-to-date from a sanitary point of view, especially as 
their use is compulsory. In lieu thereof, I would suggest 
a rectangular piece of glass held in a light metal frame 
fastened to the wheel guard in such a way that the glass 
comes about 5 in. or less from the workman’s face, the 
glass to be large enough to allow him to see all of the 
exposed part of the wheel at once and yet be of some 
standard size that is kept in stock by the glaziers, or 
else one-half or one-quarter of some stock size. The 
frame holding the glass should be made so that a new 
glass is readily inserted in case of breakage, or the ex- 
isting glass easily taken out for washing. This frame 
should be also be made so that it can be tilted to or 
from the workman, or from side to side, so as to avoid 
reflections from lamps or windows that would probably 
prove annoying. 

WALTER GRIBBEN. 

Brooklyn, N. Y. 


The Object of the Photostat 
Prism 


In an interesting article on “Indexing,” by Mr. Bur- 
lingame, on page 642, in alluding to the photostat, 
says: “A prism is used to ‘turn the corner,’ making it 
more convenient than if the object being ‘photostated’ 
were set up on edge.” 

Surely “turning the corner” is not the sole function 
of the prism. Is not its chief function rather that of 
reversing the image? Without the prism, the image would 
appear on the sensitized paper reversed as in a mirror, 
for it faces it. 

The inverting effect of the lens does not count as the 
image is inverted in all directions; that is, up becomes 
down and right becomes left, so the effect is exactly the 
same as if the lens did not invert. 

The prism in reality is a mirror interposed for the 
purpose of causing a double reversal, so avoiding the 
preparation of a negative. The term “reversal” is here 
used not in the photographic sense of reversal of colors, 
but that of reversal of position. 

Francis W. SHaw. 


Manchester, England. 
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The Apprentice 


Just a young boy with a smudge on his face By 
(Plenty of get-up and gumption and gimp in him) ' Berton BrALey 
Here’s your apprentice to fit in his place, 
Just a young kid with a bit of the imp in him! 
Full of the mischief and laughter of youth, 
Fresh as the freshest of grasses and greenery, 
Here is the Man of the Future, in truth, 
Here’s the disciple of modern machinery! 


He will advance, 
—Give him his chance, 
Slowly the ladder of knowledge he’ll climb, 
Till he has made 
Good at his trade, 
He’ll be a First-Class Machinist in time! 


What if he frequently gets in a mix? 

Nothing at all but the spirit of Boy in him! 
What if he worries the foreman with tricks? 

That’s just the natural measure of joy in him; 
What if he loafs while the shop is athrob, 

What if he dreamily stares at the scenery? 
Boys can’t be constantly right on the job, 

Even disciples of modern machinery! 


YOU’VE been a kid, 
Think what YOU did, 
Didn’t you tire of the shop and its grime? 
Stop getting mad, 
Humor the lad, 
He’ll be an A-1 Machinist in time! 


Make him a Man who is proud of his trade, 
Proud of his work in its every variety, 
Getting and earning the wage he is paid, 
Worthy and useful in human society, 
Just for the time he’s a frivolous elf, 
Flip as a waitress who works in a beanery, 
Never you fret—he’ll be finding himself, 
Till he’s a Master of modern machinery! 





Put the boy wise, 
Help him to rise, 


tive him a START on the ladder—he’ll climb! 
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Written Expressly Give him his chance, 
for the He will advance, 
American Machinist He'll be an All-Round Machinist in time! 
El ILIA Ha 
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Editorials 
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This column has been frequently used to comment on 
foreign trade in machine tools and metal-working ma- 
chinery. The greater part of this comment has been to 
point out possibilities. It is, therefore, with sincere grati- 
fication that we are able to comment on the other side— 
realization. 

On page 1011 is the announcement of the award to an 
American firm by the Chinese government of a contract 
aggregating more than $1,000,000 for the complete equip- 
ment of a small-arms arsenal. This is a huge foreign or- 
der for the American metal-working industry, and we are 
glad to extend our congratulations. 

- 


Public Interest in Navy Yard 


Efficiency 

On page 871, we pointed out the two general opposed 
arguments on change in the personnel of the Navy, for a 
change properly brought about will mean increased effi- 
ciency. The public is, or should be, vitally interested in 
increasing such efficiency both afloat and ashore, but here 
it is only necessary to comment upon the navy yards, 
their purpose and work. 

It is claimed that the installation of modern industrial 
management in the United States Navy Yards could pro- 
duce a yearly saving equal to the cost of a first-class bat- 
tleship. Should not all of us be interested in that state- 
ment? If that could be brought about at least one thrill 
would be removed from the pocketbook nerves of us all. 

Parallel with this reduction in cost would be a saving 
in time, a most important factor in case of war, for then 
time is the very essence of new construction and repair 
work. 

Thus the public is interested in navy yard efficiency 
from the national viewpoint of developing the most ef- 
fective means possible for producing and maintaining the 
fleets for emergency use. 

But there is still another feature of this navy yard 
efficiency, in which we should take interest. It is against 
the public good to make our navy yards nurseries for 
votes. It is against the public interest to have Con- 
gressmen influence the hiring, promotion or discharge of 
men in the yards because of politics. How could proper 
discipline be maintained in a factory organization were 
such tinkering going on. Yet too often the only idea 
that a Congressman gets of the work going on in the 
yard in his district is the request for jobs from some 
of his constituents. If this course is allowed to go the 
limit, it breaks down the efficiency of the yard and 
finally should lead to the withdrawal of work from that 
station or the closing of the yard itself. 

Thus, from a purely local, selfish viewpoint it is of 
public interest that navy yard efficiency should be in- 
creased and maintained. Unless this is done, the amount 
of labor employed in the yards, the amount of business 
brought to that particular section, must of necessity be 
reduced. A Congressman who really wishes to serve his 
constituents should work for navy yard efficiency and 
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for nothing else. In this way he is serving the best in- 
terests of the .people who elected him and who live in his 
district. 

On the purely machinery-building side there is an- 
other place where the public is interested. Such plants 
equipped with the best machinery the country builds, 
working on the best material that the country produces, 
directed by as able a corps of men as can be brought to- 
gether, should serve as an example of effective machine- 
shop work. We believe that no better work is done in any 
machine shop in the United States than is done in the ar- 
senals and navy yards. This was not believed a few years 
ago, although it is not doubted today by men who have 
had an opportunity to observe. The common attack is 
now made that in spite of the quality, it costs too 
much. That is a point that does not need to be argued 
here, but on the mere question of quality our navy yards 
should set an example of first-class machine-shop work. 
This they have every opportunity of doing, and it is of 
public interest that their efficiency in this respect should 
be high. Let us, therefore, give a little consideration as 
American citizens, to our navy-yard problems for the pur- 
pose of being of some assistance in their proper solution. 


aS 


Hereditary SKill--Js It a Fact 
or a Fancy? 


Is there such a thing as hereditary skill? The evi- 
dence is so strong on both sides of the question that de- 
cision is difficult. 

Careful students point to certain sections of England 
where the same trades are carried on generation after 
generated by the same families, and where such great 
dexterity exists that machinery finds it difficult to com- 
pete with hand labor. Examples are to be found in the 
cutlery trade of Sheifield, and in the needle, bolt and 
chain industries which are carried on around Birming- 
ham, at Redditch, Darleston and Cradley Heath. 

Those who are experts in cutlery claim that there is ¢ 
certain something in the steel and in its treatment in the 
making of knives and shears, which gives it a quality not 
found elsewhere. This is attribuied to the peculiar care 
and skill which has been handed down so long that it has 
become to a certain extent cumulative, instead of being 
learned over and over by each succeeding generation. Jusi 
how far this holds true it is difficult to say, but the fact 
remains that the methods used in the various districts 
are made possible only by the skill of the workers. No 
matter how much it is denied, the name of Sheffield has 
Jong stood for the best grades in steel and cutlery and 
this reputation has not been earned without something 
more than mere claims to back it up. 

While machinery has been developed which allows us 
to produce many things more cheapiy than is possible 
by the lowest paid hand labor, the fact remains that 
hand-sewing needles do not come in this list, primitive 
methods, low wages, plus a skill which is marvelous to 
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see, makes Redditch, near Birmingham, one of the great 
needle-making centers of the world. 

When it comes to hand-welded chains, which until very 
recently has meant all the load chains for cranes and 
similar work, all anchor chains (which now run up to 
31% in. diameter for the next battleship), all of our best 
chain has directly or indirectly come from the Cradley 
Heath district. For though we make quantities of hand- 
welded chain in America, the chain makers all come 
from the Cradley Heath district where the trade is by 
no means confined to the male members of the popula- 
*ion, 

There many of the tenements or small houses have a 
chain maker’s forge built in the back yard as a part of 
property. This is paid for in the -rental of the house. 
and may contain one or more fires. Sometimes the 
whole family works at the making of chain, or possibly 
the mother, after cleaning away the breakfast and send- 
ing the children to school, takes her “‘recreation” by mak- 
ing a hundredweight of chain. 

The iron is supplied in hundredweight bundles by the 
“master” who pays so much a hundredweight for the 
finished chain; and those who inveigh so lnstily aga‘nst 
women in business and talk about “sphere” should see 
these chain makers on a hot summer’s day. All doub: a 
to their ability to do man’s work, whether it be desirable 
or not, is instantly dispelled. 

Is it unreasonable to suppose that where both parents 
have skill of this kind, some of its characteristics shoulil 
be transferred to the children? And if this be the case. 
would it not account for the keeping of the trade in 
families or communities, on account of their grevier 
skill in particular lines of work? 

The same is true to a lesser degree of the bo!t makers 
in Darleston. Men become very ekilled at forging . bolts 
by hand while the threads are largely cut by girls on 
nand-operated machines of the simplest type. Here, too, 
the work is done by the same farailies generation after 
generation, with only a slight tendency to recruit the 
force from other districts. 

On the other side of the question we have the auto- 
mobile and other shops in this country, which are cen- 
stantly recruiting their force from the farms of this and 
other countries. True, this is mostly on repetition werk 
of a simple character, so far as the operator is concerned, 
although this is by no means always the case, as often 
splendid operators of complicated machines are de- 
veloped. 

Whatever one’s decision may be, there is food for 
study by those managers who realize that psychology un- 
der whatever name, plays an important part in securing 
a satisfactory and efficient working force. 


Cold Blood 


Modern business makes great demands for communica- 
We telephone, we wire, we cable, we travel and 


tion. 
talk and we write. Much talk and much writing is 
wasted. Writing, since hand writing went out of 


fashion, is expensive. It first involves the time of the 
high-salaried man for dictation and then the time of the 
typist for transcription. The time of the high-salaried 
man is not a matter for worry. He does nothing much 
but talk anyway, and his salary is not divisible by the 
numbers of letters sent out, but the 10-dollar typist must 
get out just so many letters a week to keep their cost 
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down. So we have systems of form letters, curtailments 
and, worst of all, we cut out the amenities. 

We have considerable correspondence with one of the 
brightest and most vigorous manufacturers in the country 
which we hate to open because it gives us a chill. It is 
brief and to the point, brutally so. It is business, noth- 
ing but business. It never regrets, it never thanks, it 
never grants a possibility of misunderstanding. It is 
right, you are wrong. You should not have done business 
with them unless you expected to take what was sent you 
and ask no questions, and pay your bill. It is nothing but 
a string of icicles, pleasing to look at in July, but not 
pleasant to have dripping down your neck at any time. 

Call these people on the telephone, go to see them, you 
are most courteously received, you are given all the time 
you desire to state your case and it is given ample consid- 
eration. The zero point is never approximated except in 
their correspondence, and it is reached then because there 
is a limit to the number of words per minute that a typist 
carn write for $10 per week. 

This concern is only typical of many who have been 
bitten by the efficiency bug. They train their salesman 
and their buyers in the psychology of the human mind 
and then throw away the good they do by writing im- 
possible letters. 

There may be some of us who are mere machines, but 
not many. However few that may be there are too many. 
We will never get so mechanical that we can afford to ig- 
nore human nature. A man can always afford to be cour- 
teous, but if he is not in a mood for that, it is far more 
satisfying to receive a letter from him that shows a real 
heart interest in our descent when we ieave this world 
than to get a machine-forged, die-trimmed, cold-storage 
letter than neither has a spark of life in it nor lets us put 
any into the reply. 


The Value of Descriptive 
Names 


A case which indicates the desirability of not only 
naming things uniformly, but in a manner which con- 
forms with the usual designation, recently came to light 
in the Birmingham district of England. This was be- 
vause of the tendency on the part of those making drop 
forgings to drop the name “forging” altogether, and to 
call them stampings. 

As a result, the railways have recently claimed a higher 
freight rate than for forgings, with the usual result that 
the Board of Trade is endeavoring to prove the “stamp- 
ings” are really forgings after all, which ought not to be 
a difficult matter. It is hard to see what is gained by 
using a new term in such cases, instead of adding an ex- 
planatory adjective to the old name. Drop or die forg- 
ing explains the case more clearly, the former name per- 
haps being better as showing how the forging is done, the 
word “die” applying equally well to the squeezing process 
of the bulldozer or hydraulic forging press. In fact, the 
two terms “drop” and “die” might very well be used to 
designate the method, at the same time identifying the 
work as a forging. While tradition should never be al- 
lowed to prevent our making changes for the better, it 
seems a mistake to introduce new names without good 
reason, especially when slight modifications will make 
clear any new features. 
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Plain Cylindrical Grinder 


The grinder shown is essentially a manufacturing ma- 
chine intended for grinding straight or taper work of cyl- 
indrical form within its range, and dead or live centers 
may be used. It has a capacity for a 16x2- or 3-in. 
wheel. . 

It is fitted with traverse and work change-gear boxes, 
each being entirely independent of the other, and by this 
method the proper speeds and feeds are instantly avail- 
able. A single lever, conveniently placed, furnishes means 
for starting or stopping the travel of the table at any part 
of its stroke, disengaging and engaging the traverse hand- 
wheel simultaneously. It has a variable table dwell and 
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PLAIN CYLINDRICAL GRINDER 


an automatic cross-feed, together with a positive stop for 
duplication of the parts ground. All shaft bearings are 
ground and fitted with removable bushings; most of the 
bearings are self-lubricating. 

The wheel head is of large proportion and slides on 
long, flat and V-ways; it is held in place by gravity and 
provided with a safety gib to prevent lifting under abnor- 
mal conditions. The table slide has been made heavy, and 
is ribbed in a manner designed to prevent warping and 
to resist torsional strains. The swivel table has a bear- 
ing on the table slide and pivots on a large central stud, 
hardened and ground, which allows the grinding of tap- 
ers. It is graduated to read in degrees and inches per 
foot. The adjusting device is so designed as to permit 
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the swivel table to swing through an are limited only by 
the wheel head. 

The headstock slides on the way of the swivel table and 
is clamped in position by a wide-faced hooked bolt. It is 
of the geared type, and the shafts are ground and fitted 
with removable bronze bushings. All the moving parts 
are lubricated by the splash system. The spindle is hol- 
low; hardened, ground and lapped, and may be revolve: 
for grinding such parts as require a live spindle. 
When used for dead-center grinding, the spindle is held 
firmly and solidly in position in such a manner that it 
becomes practically a part of the headstock base. The 
work is started and stopped by the lever mounted on the 
headstock. 

The footstock is secured to and preserves its align- 
ment on the swivel table identically to that of the head- 
stock. The wheel side of the footstock and spindle is 
flattened, which reduces the movement of the wheel 
slide to a minimum when truing the wheel; the diamond 
point for this purpose is firmly mounted on the foot- 
stock spindle, which may be rigidly clamped for sup- 
porting the center to the work. The spindle has a varia- 
ble spring tension controlled bythe~handwheel and a 
quick-acting lever. ‘The universal back-rests furnished 
with the machine have both vertical and horizontal move- 
ment, capable of the most delicate adjustments. 

The countershaft is self-contained and has_ three 
changes of speed for the grinding wheel. All bearings, 
including the loose pulley,,run on Hyatt roller bearings ; 
all overhead belt changes are operated from the front of 
the machine. The machine shown is the latest addition to 
the line made by the Fitchburg Grinder Co., Fitchburg, 
Mass., and is made in several styles. 


‘“Graphalloy” Self-Lubricating 
Bushings 

The Graphite Metallizing Corporation, Yonkers, N. Y., 
are placing on the market a product which they have 
called Graphalloy. 

This consists of graphite impregnated with molten 
metal and can be used for bushings for light-duty machin- 
ery, which are self-lubricating. 
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In the manufacturing of the product, two grades of 
graphite have been employed, one being much harder than 
the other, for use where severe service is demanded. With 
either of these grades of graphite, one of three metals 
can be alloyed, babbitt for trolley wheel, loose pulley 
bushings and the like, and lead or bronze for packing 
rings or other parts which are called upon to withstand 
high temperatures of steam. 

The illustration shows some of the parts made which 
comprise pulley, fan, escalator, trolley, timer and arc- 
lamp dashpot bushings, also a packing ring for a steam 
turbine. 

The product is carried in stock in rod and tube form 
and special molded forms may be impregnated with any 
metal as desired. 


8 
High-Speed Vertical Drilling 
Machine 


In the vertical drilling machine illustrated, the fric- 
tion, back and spindle-driving gears are completely in- 
cased in fixed oil-retaining housings. 

The back-gear case is cast integrally with the yoke, 
with the exception of the gear-case cover, and is complete- 
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HIGH-SPEED VERTICAL DRILLING 
MACHINE 


ly machined as a unit for receiving the removable bronze- 
bushed bearings with which the machine is equipped 
throughout. The gear-case cover is securely attached 
and packed so as to form an oil-tight compartment to 
permit lubrication by the splash system. 

The general design and construction of the machine is 
apparent from the halftone. The machine shown is the 
21-in. size and represents the latest product of the Su- 
perior Machine Tool Co., Kokomo, Ind. 
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Gap-Bed Engine Lathe 


The illustration shows a 10-20-in. bed lathe, built by 
the Summit Machine Works, Worcester, Mass. This ma- 
chine is also built with a plain bed. The crossfeed screw 
is provided with a micrometer collar reading to 
thousandths and power crossfeed is provided. The car- 
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GaAapP-Bep ENGINE LATHE 


riage is arranged for taking a taper attachment, which 
can be applied at any time. 

The lathe swings 74% in. over the rest and with 4-ft. 
bed will take 27 in. between centers. The spindle has 
a %4-in. hole through it. The machine with 4-ft. bed 
weighs 550 lb. 

Reverse Mechanism 


The reverse mechanism shown was recently perfected 
by the International Machine Tool Co., Indianapolis, 
Ind., for application to their line of lathes. 

It will be clear from the illustration that the mechan- 
ism is a self-contained unit, which can be easily applied 
in place of the standard driving pulley on any 18-in. 
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“Libby” lathe now in service. Its control is from the 
central front of the machine. All gears are of steel, 
bronze-bushed, bearing on hardened studs, and with com- 
plete oiling facilities. The gears are engaged by band 
frictions, 7144 in. diameter and controlled from the front 
ef the machine. 


Cutting-Off Machine with 
Improved Stock Feed 


The halftone shows a 10-in. cutting-off machine built 
by the Nutter & Barnes Co., Hinsdale, N. H. The table 
is 19x21 in. and is arranged to receive a V-shoe for cut- 
ting small bars in multiple; and a bevel gage for cutting 
angles from 45 to 90 deg. 

The spindle is 3% in. diameter. The drive is by 
spur gears, with a ratio of 1 to 44 of the pulley shaft. 
There are two changes of speed. The saw carriage has 
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a travel of 1034 in. forward and backward by either hand 
or power. Four changes of feed are provided through 
the gear box. A friction safety device prevents over feed. 

All gears and chains are properly guarded. The saw 
is also guarded by means of a combined guard and lubri- 
cator container, which is quickly adjusted to suit differ- 
ent sizes of saws. 

A stock feed is also provided. It consists of two par- 
allel horizontal bars supported at one end by the ma- 
chine and at the other end by a standard. Sliding on 
the bars is a clamp to hold the far end of the stock. The 
position of the sliding clamp is controlled by the hand- 
wheel in front of the saw which operates a chain secured 
to the clamp and passing over an idler sprocket at the 
extreme end of the bars. 

- 


Power Rapid Traverse 


A power rapid traverse has recently been developed 
and applied by H. Bickford & Co., Lakeport, N. H., to 
boring mills of their manufacture. This traverse is so de- 
signed that it is easily applicable to mills of their build 
not so equipped. 
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Ball-Bearing Grinder 


The illustration shows a direct-connected motor-driven 
dry grinder, built by the Ransom Manufacturing Co., 
Oshkosh, Wis., suitable for operating two 24x4-in. abra- 
sive wheels, 

The motor is 5 hp. and is bolted to the main frame of 
the machine. It is usually furnished open type, but can 
be inclosed as shown. 
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BALL-BEARING GRINDER 


The rotor spindle is 2 in. diameter where the wheels fit 
and 25% in. diameter between the bearings. It is made 
of high-carbon steel. The shaft is supported at both 
sides of the motor by 8. K. F. ball bearings of the double- 
rim self-aligning type. 

The steel guards, with exhaust-pipe connections, which 
are usually furnished with the machine, have been re- 
moved, in order to show the bearings. 

These machines are made now in all sizes, both belt 
and motor driven, for operating wheels 16 in. diameter 
and larger. 


~*~ 


Gravity-Feed Metal Band Saw 


The vertical gravity-feed metal band-saw machine 
shown was so designed that there is nothing to interfere 
with the metal, no matter what length of material is be- 
ing cut. 

By means of an easily adjusted radial back and the vise 
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which operates in a groove in the table, the material can 
be cut at an angle and is rigidly held during the opera- 
tion. By removing a capscrew, the lug and radial back 
can be removed, thus making the table entirely clear, so 
that any length can be ripped lengthwise, there being a 
clearance of 8 in. between the saw and the arbor frame. 

A notable feature of this machine is the way the non- 
cutting part of the blade is returned by passing over 
wheels in such a way as to obviate the possibility of in- 
terfering with the material being cut, at the same time 
leaving the cutting edge of the saw vertical and free 
from twist while passing over the two wheels, which carry 
the working part of the saw. This permits the saw to 
run straight in the line of cut and is designed to insure 
accuracy in cutting and longer life to the saw band. 

The saw arbor is mounted upon four ball-bearing 
wheels, two of which have gears attached which travel in 
channels to guide the saw arbor. 

The inclination of the plane of the trackway is altered 
by means of the operating lever, which regulates the feed. 
By this means the cutting part of the sew maintains a 
vertical position during the entire length of cut and the 
gravity feed is constant throughout the operation and 
can be accelerated or retarded by means of the above 
mentioned operating lever. 

The action of the machine is entirely automatic and 
after the cut is completed, the saw is automatically 
stopped by a stop which can be adjusted to suit any width 
of material, this stop operating a clutch attached to the 
drive pulley on the machine, throwing it out of gear. 

This saw has a cutting capacity for material up to 
12x11 in. The machine occupies 14 sq.ft. of floor sur- 
face, and is a recent product of M. E. Shinn & Co, 
Chicago, Ill. 


Welded Shop Truck 


The notable feature of the shop truck shown is the 
method employed in its manufacture. It will be noted 
that the truck is welded and it is claimed that joints so 
made are 482 per cent. stronger than those made by drill- 
ing and riveting. 





WeELDED SuHop TrucK 


This form of truck is made by the Standard Improved 
Truck Co., Chicago, Tll., and in its manufacture the Ox- 
weld process is employed. 
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Manufacturing Miller 


The illustration shows a heavy manufacturing miller 
known as Type B Briggs miller, built by Gooley & Ed- 
lund, Syracuse, N. Y. 

This machine is similar in construction to the type A 
machine described in the AMERICAN MACHINIST, Vol. 36, 
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MANUFACTURING MILLER 


page 683, but this machine is considerably larger and 
heavier. The distance between housings is 17 in. The 
working surface of the table is 54x11 in. with three 34- 
inch T-slots. It has 34 in. traverse; greatest distance 
from table to center of arbor 15 in. Cross adjustment 
of spindle sleeve 34 in. Floor space required 50x100 in., 
net weight +500 Ib. 


® 


Vertical Turret Multiple- 
Spindle Drilling Machine 


This machine is intended to complete a series of opera- 
tions without shifting the position of the work or chang- 
ing the tools. Each spindle carries a different tool which 
successively and automatically registers in precisely the 
same position. 

The column and base are cast integral; the former is 
8x15 in. at the bottom, and at the top 5x11 in. The 
turret is vertical, revolving horizontally. The rotation 
is automatic. When the operator returns the spindle 
to its full height, the turret automatically indexes to the 
next spindle. The detents are adjustable both for wear 
and accuracy and are made of chrome vanadium steel, 
heat-treated. As the detents are located further from 
the center of the turret than are the working tools or 
spindles, accuracy is obtained and maintained. 

The spindles and their driving gears on the vertical 
shaft are of chrome-nickel steel, heat-treated, mounted 
on F. & 8. ball thrust bearings. 
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The feed mechanism is driven from the vertical shaft, 
which drives the spindle. Feed may be engaged and dis- 
engaged without stopping the machine, an automatic trip 
being provided to throw the feed at a predetermined 
travel of the spindle. The feed gears are inclosed in a 
dust-proof case and provide the feed changes, with di- 
rect drive on the coarser feed. The feed gears in connec- 
tion with the two spindle speeds give feed changes for the 
machine. The feed is actuated by helical gears. The 
spur gears for the gear changes are of stub-tooth form. 
The feed gears do not run except when in use. Three 
sets of worms and worm gears are used in the feed. 
The spindles may be fed by either hand or power, 
using for hand feed, either the hand lever or handwheel, 
the latter is more sensitive, thereby adapting the machine 
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AUTOMATIC TURRET MULTIPLE-SPINDLE DRILLING 
MACHINE 


for profiling and similar milling jobs. Inactive spindles 
are positively locked in their extreme upper position and 
as each spindle is automatically swung into its workng 
position, its positive lock releases and its weight is car- 
ried by an adjustable spring. Though the machine is of 
heavy construction, individual feed for each tool adapts 
it to small or delicate tools, such as small drills. 

The back gears are operated by the friction clutch and 
may be rocked out of engagement like the back gears of 
a lathe. The tapping gears operate the reverse of the 
tap or die at a ratio of 1,4 to 1, and may be disengaged 
by means of an intermediate gear. The back gears and 
tapping gears may be engaged and disengaged without 
stopping the machine. ; 
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All controls of the machine are in easy reach of the 
operator. The slotted table has a working surface of 18 
x23 in. It is separate from the knee, and has a 3-point 
support thereon. This machine is a recent product of 
the Turner Machine Co., Danbury, Conn. 

A 


Mesh Machine and Gear 
Guards 


The illustrations represent a line of machine guards, 
developed by the Consolidated Expanded Metal Compan- 
ies, New York, N. Y., and known as “steelcrete” mesh 


guards. 
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Fie. 2. MesH Gear Guarps 


These guards are made of cold-drawn mesh, fabricated 
from basic openhearth steel. They are readily constructed 
from standard angles and sections. 

With this type of guard the fact that the moving parts 
of the machine are visible is desirable, while it also pro- 
vides ventilation. 

The sections are made in a variety of shapes and stand- 
ard sizes designed to be adapted for a wide range of ap- 
plication. 
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Five-Foot Heavy-Duty Radial 
Drilling Machine 


The halftone shows a 5-ft., heavy-duty radial, built 


by the Fosdick Machine Tool Co., Cincinnati, Ohio. 


A drip channel is cast around the base and column. 


It drains into a large reservoir. This 
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Drilling and Reaming Fixture 


The illustration shows a holding fixture designed by 
the J. R. Stone Tool & Supply Co., Detroit, Mich., for 


drilling and reaming bolt holes and connecting-rods, 
such as are used in automobile and small gas engines. 


Rods with two or four holes can be accurately ma- 





construction permits the 'T-slots to ex- 
tend back beyond the front of the col- 
umn, and the full working surface of 
the base to be available. 

The table is also provided with oil 
channels draining to a pocket in one 
corner. 

The column is of the double-tubular 
type, with a fixed inner column extend- 
ing to the top, where annular and 
thrust ball bearings insure easy swing- 
ing of the arm. 

The column clamping lever lies close 
to the column, so as not to interfere 
with work on the base when the arm 
is swung around over the table. 

The arm clamping levers are in the 
front in a handy position. The ele- 
vating screw is suspended on a ball- 
thrust bearing, and lowers at double 
the elevating speed. It cannot be ac- 
cidentally engaged, and a safety knock- 


out is provided for both extremes. AM.MACHINIST 














The head is run along the arm by 
a spiral gear, and the handwheel is 
placed at the right, so that the right 
hand only is required to swing the arm, and move the 
head at the same time, the left hand being free to raise 
or lower the spindle. 

The feed box is placed low on the head, giving sup- 
port to both sides of the feed worm, which is mounted 
on a ball-thrust bearing and runs in oil. All feed changes 
are made with a single lever. , 

The spindle thrust is on a ball bearing. Double 
back gears on the head give three speed changes, con- 
trolled by a single lever. An automatic trip and depth 
gage, always reading from zero, may be set to the exact 
depth desired, in any position of the spindle. A safety 
trip is provided for the extreme. 

The tapping reverse frictions are large, and the mechi- 
anism runs in oil. 

All the heavy vertical shafts are mounted on ball- 
thrust bearings. The central shaft in the column floats 
in the bevel driving gear, a construction designed to 
evoid buckling of the shaft. 

The gears are inclosed but easily accessible, as the unit 
system of construction is used throughout. 

The speed box is simple and positive, an overtake ar- 
rangement keeps the machine running at reduced speed 
when making the changes. A latch pin secures the tum- 
bler and prevents chattering on heavy work. 

A motor drive may be added at any time without the 
iecessity of a special base or speed box. Constant or 3 
0 1 variable-speed motors of 7144 to 10 hp. may be used. 
They are connected by rawhide gearing. 

The machine weighs 10,500 Ib. and will drive a 3-in. 
drill at a speed beyond the limit of its endurance. 


5-F rv. 





Heavy-Dury Rapiat Drittine MAcHINE 

chined with no lost time in loading. This is accom- 
plished on rods with two holes, by indexing, taking off 
two rods and loading two rods while the four drills and 
four reamers are working. On rods having four holes, 
one rod is completed in each indexing. This fixture is 
used either with an 8-spindle multiple-drilling machine 
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or an auxiliary drill head. The stud for the pin-hole end 
is made elliptical to compensate for any slight variation 
in the center distances, 
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‘Contract for a Chinese Arsenal 


A contract has just been awarded by the Chinese gov- 
ernment to the Niles-Bement-Pond Co., for the complete 
equipment of a small-arms arsenal at Hanyang, near 
Hankow, China. New buildings are to be erected and 
their design is in the hands of the American firm. The 
contract calls for the delivery of the complete equipment 
in about two years. This will include all of the ma- 
chine tools, jigs, fixtures, cutters, and three complete sets 
of gages; one of these is a master set, another an inspec- 
tor’s set, and the third the regular shop set. All these ma- 
chines and tools will be built at the Pratt & Whitney 
Works, Hartford, Conn. 

The type of gun is a Mauser and the equipment ‘is for 
manufacturing not only the rifle itself, but its bayonet 
and scabbard. In all, this includes 105 parts for each 
rifle and its fittings. The guaranteed output is to be 100 
complete rifles per day and the guaranteed labor time per 
rifle not more than 23 hr. The corresponding labor time 
in the Chinese arsenals today is 90 hr. This low produc- 
tion time, together with the delivery limit, were import- 
ant factors in obtaining the contract. Another part of 
the guarantee is concerned with the complete interchange- 
ability of all the parts. These are to correspond with 
the parts of a model rifle to be furnished by the Chinese 
government. 

The contract price is something over $1,000,000. An 
important part of the work of obtaining this has been 
done by the company’s personal representative in Peking. 
Experienced engineers and gunmakers from the Pratt & 
Whitney Works will instruct the Chinese workmen after 
the equipment is installed. 

This huge order follows others that the firm has suc- 
cessfully executed for government arsenals in England, 
Germany, France, Australia and Belgium. 





PERSONALS 








Otto Abrahamsen, treasurer of Beaudry & Co., Boston, 
Mass., is at present in Europe on a three months’ business 
trip. 

Ernest L. Smith, until recently connected with the R. IL. 
V. Co., Detroit, Mich., has become general manager of the 
Smith-Hamburg Welding Co., Detroit, Mich. 

W. S. Dickson is at present in Europe on an extended 
European trip in the interests of the Cincinnati Planer and 
Acme Machine Tool Companies of Cincinnati, Ohio. 

B. C. Sloat has become mechanical engineer with the Mc- 
Call & Clark Co., New York, N. Y., cost accountants and 
management experts, in which position he will be in charge 
of all engineering work. 

Holden A. Evans formerly naval constructor at the Mare 
Island Navy Yard, and a frequent contributor to the columns 
of the “American Machinist,” has become vice-president and 
general manager of the Skinner Ship Building and Dry Dock 
Co., Baltimore, Md. 

The Franklin Institute, acting through its Committee on 
Science and the Arts, has awarded its Elliott Cresson Gold 
Medal, the highest award in the gift of the institute, to 
Prof. Edgar F. Smith, Dr. Orville Wright, Dr. Joseph Maria 
Eder and Dr. Karl Ritter von Linde. 


& 


The Making and Testing of 
Steel Balls--Erratum 
In this article on page 721 under the subhead “Testing 
Large Balls” where 0.0025 in. is read should be 0.00004 in.; 
and where 0.002 mm. or 0.0005 in. and less it should read 
0.0005 mm. or 0.00002 in. or less. 
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Current Prices of Shop Ma- 
terials and Supplies 








MISCELLANEOUS METALS FROM JOBBERS’ WAREHOUSE, 
NEW YORK 


May 29, 1914 May 2, 1914 May 31, 1913 
anebnenaaltl 














— ents per pound 
Copper, electrolytic (small lots)..... . 14.2 id 37) 15.75 
DintaGchceucsieoesedehousaiie 31.50 34.00 50.12) 
NRE Es, Aa ea ae ears 3.90 3.90 4.50 
Spelter. . itiibkeyeennse 5.20 5.10 5.60 
Copper sheets, base... eseenen 19.75 19.75 24 00 
Copper wire (carload lots)........... 15.50 15.50 19.00 
0 eae 14.00 14.00 18 25 
Brass pipe,  Mininss Ci miawndaeen 16.00 16.00 22.00 
on bebe bbe Knseknee es 14.50 14.50 18.50 
eee 23.00 25.40 29.00 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
‘ents per und 
ER i6d ckdnecsceasces 1.80 | P90 2 | 2.25 
Steel T’s base. . hae 1.95 | 2.05 2.30 
Machinery steel (bessemer). . alana 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 
Prices to consumers range from % to le. per lb. higher, 
according to size of order and locality. 





————Cents per pound 
ncn ee cebanndeen we 2.70 | 2.70 3.10 
i a sas a 2.60 2.60 3.00 
Nos. 22 and 24 Black............... 2.55 2.55 2.95 
Nos. 18 and 20 Black............... 2.50 2.50 2.90 
i nei ciceseaneadaes 2.45 2.45 2.85 
S| NPR Ra reas 2.35 2.35 2.75 
i iS a wn oe ial 2.30 2.30 2.70 
DEO, De GRMPORIOE, oo cccccecccesese 3.70 3.70 4.20 
No. 26 Galvanized................. 3.40 3.40 3.00 
No. 24 Galvanized............ 3.25 3.25 3.75 





COLD-ROLLED STEEL in rounds, squares, hexagons and 


flats, sells at 45% _ off the price lists —s gives the fol- 
lowing net prices: Rounds, * @%%-in., 5.5c.; +) @ji-in., 4.67%c.; 
s@Y%-in., 3.85c.; %@ij-in., 3.30c. Squares, "4% @i-in., 6.6c.: 
2@ii-in., 5.5c Hexagons, 4% @jj-in., 5.5c.; %@*-in., 4.4c. 
STANDARD PIPE is the same as last week. The follow- 
ing discounts are allowed from store, New York: 
Rlack Galvanizd 
a aa a ale a 79% 70% 
ia a i a i ls a 78% 69 % 
7 to 12-in.. vedic tceennieuce ss 75% 64% 
At these éiecounts the net prices in cents per foot are: 
- Black Galvanized Black Galvanized 
Sxim.....00 2.41 3.45 Pinekees 12.87 18.04 
BEM... 2000 3.57 5.10 Pre 16.83 23.71 
Ti ceee as 4.83 6.90 Ok cecws 23.98 33.79 
7 Saar 5.87 8.25 S-in....... 32 56 45.88 
2-in. 7.77 11.10 6-in 42 24 59.52 


DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25% off. 

At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 
——Price in Cents per Pound—— 


irst Second hird 
Size, In. Grade Grade Grade 
es ie cened be eeeniniee 37.50 30 00 17.50 
ie ce enh enw ew és , . 41.25 33.00 19.25 
J 1S SRS ee - 45.00 36.00 21.00 
0.178 to 0.4218 ois 0 — : 56.25 45.00 26.25 
0.125 to 0.175...... 7 62.25 49.80 29.05 
0.101 to 0.120....... see , 67.50 54.00 31.50 


be had by consumers at 60% off 
the list price, though in the case of steady customers and big 
orders better terms may be had. At the general rate of 60% 
the following net prices hold at dollars per 100. 

Diameter 


“MACHINE BOLTS may 








Length % 3% 5g % A lin. 
ee a $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
ff. eee 0.71 0.85 2.24 3.30 4.48 6.40 
|, eae .74 0.89 2.38 3.52 4.76 6.76 
i} eae 0.77% 0.94 2.54 3.74 5.04 7.13 
, Sr 0.81 ¢ .99 2.69 3.96 5.32 7.48 

TOOL STEEL—tThe following are consumers’ prices, base 
Standard (merchant quality), 7c. per lb.; Extra (die quality), 
12c. per lb.; Special (fine die quality), 16c. per Ib. 

COLD-DRAWN STEEL SHAFTING is sold to consumers 


at about 45% discount off list prices. At that rate the net 
prices per foot are % in., 4.95c.; 1 in., 8.03¢c.; 1% in., 12.65c.; 
1% in., 15.29c.; 1% in, 1650¢.; 1% in., 19.36c.; 1% in., 22.44c.; 
1% in., 5.79c; 2 in, 29.38 
ZINC SHEETS in posorn lots sell in New York at 7.75c. per Ib. 
Smaller quantities will cost the consumer %¥%c. per lb. more. 
OLD METALS bring the following prices: Heavy copper, 
12.50c.; light copper, 11.25c.; heavy machine composition, llc.; 
light brass, 6.75c.; brass chips, 9c.; brass turnings, 7.50c. 
COTTON WASTE, in bales of from 50 to 600 Ib., is selling 
at the following prices, with every prospect of continuing at 
these figures during the whole summer. Extra No. 1 machd. 
white, 8.25c.; XXX No. 1 machd. white, 7.75c.; XX machd. 
white, 6.50c.; X machd. white, 6.00c.; No. 1 colored, 4.50c.; ..0. 
2 colored, 3.75c.; No. 3 colored, 3.50c.; wiping rags, 6.50c. 
FUEL OIL, best quality, is quoted at Bayonne, N. J., and 
Philadelphia, Penn., at 3.50c. in tank car lots; the heavy, 
Mexican oil is 3c. 
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METAL WORKING 


NEW ENGLAND STATES 


H. V. Drown, Barton, Vt., is building a garage, 50x100 ft., 
on Main St. 

On May 20 fire destroyed the machine shop of .the Fair- 
banks Scale Co., Pearl and Franklin Sts., Boston, Mass. Loss, 
$25,000. 

On May 19 fire damaged the plant of the Coffin Valve Co., 
Norwood and Tolman Sts., Neponset, Mass. Loss, $5000. 

The Rogers Silver Co., Taunton, Mass., manufacturing sil- 
verware, will spend $50,000 in adding to the equipment of 
its plant. 

The MacGregor Garage Co., Waltham, Mass., will build a 
garage, 50x150 ft. on Main St. 

Harris G. Pronty, 169 Plymouth St., Whitman, Mass., and 
Warren G. Thrasher, West Hanover, Mass., have opened a 
new machine shop at West Hanover, Mass. They advise us 
that they are in the market for one second hand vertical 
miller and a second hand 24-in. drill press. 


The Clark Bros. Bolt Co., Milldale, Conn., advises us that 
it will build a new brick and frame factory, comprising 20,- 
000 sq.ft. It will also include a steel and brass forging room. 
T. B. Peck, Waterbury, Conn., is the arch. Noted May 21. 


Ww. w. Hanna, Hanna Block, Main St., New Britain, Conn., 
wee Dae a $12,000 garage with accommodation for 100 auto- 
mobiles. 


MIDDLE ATLANTIC STATES 


On May 20 fire destroyed the garage, blacksmith shop 
and carpenter shop of the Danahy Packing Co., Clinton and 
Metcalfe Sts., Buffalo, N. Y. Loss, $30,000. 


On May 20 fire destroyed the tin shop of the Borden Con- 
densed Milk Co., Ellicottville, N. Y. Loss, $50,000. 


Anton Scholl, New York, N. Y. (Borough of Brooklyn), 
manufacturer of wagons and trucks, will build a four-story 
factory, 50x100 ft. The cost is estimated at $25,000. 


The Hanck Mfg. Co., 149 Livingston St., New York, N. Y. 
(Borough of Brooklyn), would like to hear from manufactur- 
ers of small pumps, such as are used for small gasoline hand 
torches. The company would also appreciate information 
concerning valves and tanks used with such torches. 


The Dover Boiler Works, Dover, N. J., will build an ad- 
dition to its plant. The cost will be about $10,000. 


The Atlantic & Pacific Tea Co., Provost and Bay Sts., 
Jersey City, N. J., is building a five-story structure, 71x100 
a _ be used as a stable and garage. Howard Chapman is 
arcn., 


William J. Cullen, Kearny, N. J., is’ building a new ma- 
chine-shop on Passaic Ave., near the Plank Road. 


The Moreland Express Co., Newark, N. J., will build a new 
garage for its cars on Oriental Terrace. 


The William A. Taylor Barrel Co., Inc., Newark, N. J., 
will build a new garage for its cars on South St. 


J. S. Munchy, 22 Prospect St., Newark, N. J., manufacturer 
of hoisting engines, will build a plant, 90x300 ft., costing 
$50,000. Noted Nov. 6. 


The local agency of the Packard Motor Car Co., in New- 
ark, N. J., will build a three-story automobile service station, 
60x141 ft., at Broad and East Kinney Sts. 


The Gadabout Motor Co., Newark, N. J., will establish a 
shop for the manufacture of two-passenger cycle cars at 
Badge Ave. and Runyon St. 


The Board of Education, Perth Amboy, N. J., will receive 
bids until June 4 for manual training supplies for the pub- 
lic schools. Jesse Colyer is secy. 

The American Sterilizer Co., Erie, Penn., is building a 
one-story, brick foundry, 45x100 ft. 

On May 20 fire destroyed the garage of O. T. Green, 651 
North 42d St., Philadelphia, Penn. Loss, $15,000. 

James Taylor, West 61 St., Philadelphia, Penn., will build 
a one-story, brick addition to his garage. The cost will be 
about $4000. 

Harry H. Yerger, 4430 North 19th St., Philadelphia, Penn., 
has filed plans for a garage. 


Dietrich Bros., Pleasant and Davis Sts., Baltimore, Md., are 
building a machine shop, 30x300 ft. 


SOUTHERN STATES 


It is reported that the Blair P. Wilson Co., Huntington, 
W. Va., will establish a plant for the manufacture of mine 
cars. The cost is estimated at $250,000. 


The Sampson Engineering Co., Louisville, Ky., will equip 
a plant in the Snead Bldg., for the manufacture of auto- 
mobile starters and electrical specialties. Samuel F. Castle- 
man, Inter-Southern Bldg., Louisville, is interested. 
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. F. Meek & Sons, Louisville, Ky., fishing reel manu- 
facturers, will enlarge their plant. 


MIDDLE WEST 


The Bryan Motor Service Co., Bryon, Ohio, is building a 
garage and repair shop, 44x132 ft. 

The Acme Machine Tool Co., Buck St., Cincinnati, Ohio, 
plans to build an addition to its plant. 

The Cincinnati Fly Screen Co., Evans Ave. Cincinnati, 
Ohio, has purchased adjoining property on which to build a 
four-story addition to its plant. 

The Federal Brass Co., Cleveland, Ohio, plans a_ new 
foundry, to be built at East 27th St. and Payne Ave., N. E. 

The J. Laub Baking Co., Lorain Ave. and West 50th, St. 
Cleveland, Ohio, will build an addition, 32x44 ft., to its baking 
plant, also a garage, 32x34 ft., at a total cost of $5000. 
Noted Nov. 20. 

The City Water Department, Cleveland, Ohio, will build 
. ~ shop at Woodhill Road and Norman Ave., Cleve- 
and. 

The Cleveland Ry. Co., Leader News Bldg., Cleveland, Ohio, 
will build a one-story truck shop, 157x184 ft. The cost will 
be about $55,000. F. Scullen is master mechanic. 

The Allen Motor Co., Fostoria. Ohio, plans to build an 
addition to its plant. It ill be brick, four stories, 130x270 ft. 

The Hudson Garage Co., Hudson, Ohio, is building a new 
garage on Clinton St. 

The Massillon Aluminum Co., Massillon, Ohio, is building 
a three-story and basement addition 42x240 ft. to its plant. 
Noted May 7. 

™he Hydraulic Press Mfg. Co., Mt. Gilead, Ohio, has en- 
larged its brass foundry recently. 7* has also put in opera- 
tion a new erecting shop, 80x120 ft. The equipment in- 
cludes a heavy, electric traveling crane for handling heavy 
castings. 

The Buckeye Machine Co., Lima, Ohio, has acquired a 
three-acre site on which to build a new shop, 60x150 ft. 

The Standard Motor Co., Warren, Ohio, plans a $150,000 
addition to its p!'ant. 

The Federal Foundry Co., Indianapolis, Ind., recently in- 
corporated, has purchased a site of 23 acres at Harris St. and 
the Vandalia R.R., on which to build a plant. E. R. Lewis is 
interested. 

On May 22, fire destroyea the R. Kirchbaum garage, 1840 
North Meridian St., Indianapolis, Ind. Loss, $27,000. 

_ On May 25 fire destroyed the plant of the American Arm. 
Tin & Bracket Co., Madison, Ind. Loss, $25,000. 

A. W. Beule, Addison Apts., Detroit, Mich., will build a 
one-story garage, 171x150 ft. The cost is estimated at 
$51,300. 

The Alter Motor Car Co., Detroit, Mich., is building a two- 
story, addition, 40x260 ft., to its plant in Plymouth, Mich. R. 
A. Skinner is secy. 

John Hamilton, 6216 Kimbark Ave., Chicago, Ill, will build 
a pore garage at 1330 East 47th St. E. M. Newman is the 
arch. 

The Howard Seipp Brewing Co., 2513 Ingleside Ave., Chi- 
cago, Ill., has filed plans for a blacksmith and repair shop, 
costing $20,000. 

The American Car & Foundry Co., 2533 South Wood St., 
Chicago, Ill., has filed plans for a one-story addition to its 
local plant. Brown and Westcott are the archs. 

John Beaukin, 3614 Lawrence Ave., Chicago, IIL, has filed 
plans for a one-story garage costing $7000. 

On May 19 fire destroyed the agricultural implement plant 
of Jacob Haisch, De Kalb, Ill. Loss, $300,000. 

The Tri-City Auto Supply Co., Rock Island, Ill, will build 
a one-story, brick garage and repair shop, 60x130 ft. The 
cost is estimated at $12,000. 

Werner & Sons, Bloomer, Wis., will build a fireproof 
garage, to accommodate about 40 cars. 

The Arneson Foundry Co., Kenosha, Wis., is building a 
foundry 50x90 feet. 

The Prime Steel Co., Milwaukee, Wis., has filed plans for 
an addition to its foundry. 

The Board of Education, Oshkosh, Wis., is receiving bids 
for the complete equipment of a machine shop, to be in- 
— in its manual training school. M. N. McIver is city 
supt. 

The Gehl Bros. Mfg. Co., West Bend, Wis., manufacturer 
of ensilage cutters, has purchased a site on which to build 
an addition to its plant. 


WEST OF THE MISSISSIPPI 
Cc. E. Freeburn, Dayton, Iowa, has purchased a site on 
Main St. and will construct a brick garage. 
Cc. J. Shannon, Chisholm, Minn., is remodeling the Bergeron 
rink into a garage. 
The Lewiston Auto Co., Lewiston, Mont., is building an 
addition to its garage, 50x90 ft. 
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A Large Bottom Slide Drawing 
Press 


SY NOPSIS—This press, which is one of the largest ever 
made, is used for drawing heavy steel barrels of a ca- 
pacity up to and including 55 gal. Views of the finished 
press are shown, also comparative views of some of the de- 
tails. A list of the principal dimensions of the press ts 
also given. 


SB 

The illustrations show a large press which was designed 
and installed recently by the E. W. Bliss Co., Brooklyn, 
N. Y., at the factory of the Hydraulic Pressed Steel Co., 
Cleveland, Ohio. 

It is one of the largest drawing presses ever built, and 
in the view, Fig. 1, at A is shown the accumulator which 
is used for counterbalancing the plunger. ‘The press is 
of the rod construction in which all strains are taken by 
the large vertical steel tie-rods, and has an extreme height 
of about 40 ft. and weighs approximately 65,000 |b. 

The press was designed to draw steel shells as large as 
48 in. diameter and will draw and lift out shells as deep 
as 40 in. and draw and push through shells 45 in. deep. 

When shells are lifted out, the pesitive bottom knockout 
which is stationary, but adjustable for the different 
heights of shell, is used. Blanks as large as 64 in. diam- 
eter and ;*; in. thick may be drawn. 

The table carrying the die is »perated by a powerful 
toggle motion which connects to the two crankpins on 
the main gears. The plunger carrying the punch is op- 
erated by a steel crosshead which is connected by two 
double connecting-rods to the crankpins on the main 


gears. The blank holder is stationary. The plunger and 
blank-holder adjustments are accomplished by independ- 
ent electric motors, there being a separate motor for each 
adjustment. Before adjusting, the blank holder is un- 
locked and after adjusting, is locked by an electric motor. 
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All motors for adjusting are directly attached to the ma- 
chine. : 

The entire train of gearing is of steel with machine- 
cut teeth. The machine has three ratios of gearing, 
200: 1, 100:1 and 67:1. By means of change gears, 
the speed of operation may be varied from 11% to 3 and 
414 r.p.m. as may be required for the different classes 
of work to be produced. 


PRINCIPAL DIMENSIONS OF PRESS 


The principal dimensions of this press are as follows: 





i Ce Mo ee awe ade eae maee ov a's eeeeeeeus 70 
ee Sy SS. OR, ncn awcecatensecssececeonsceens 81 
Aven GF tee Of Ghuee, B. & Ba MH We GB Bi, Ba. ccccccccccns 63x68 
Opening in center of table (round), in. ...............008- 31 
Distance table to blank holder, table up, blank-holder 
CE Eri ee rt eee ee 52 
rr er ie cae see de eee ee eee 15 
Distance table to punch plunger, table up, plunger down, 
rr re i Te cc ceh eee eres eeestdenseesonees 63 
Adjustment of plunger, in. $ 
UR gO = —Ee ee rr ee 
C6 nnd dt eh OR OR ERRORS KOR DEKE COO EAE ee 
May be used for shells pushed through die and passing 
through table, not exceeding in diameter, in. .......... 24 
i, rr Ce Ce ceed ee Se sas eens ee ieereseenes 50 
RAS Tee GUE, TE. nce cer ccedcesascvcescecccesns . 64 
Maximum thickness of stock with largest biank diam- 
IN e te rr rere rn oo ¥e 
Diameter and width of flywheel pulley, in. ............ 76X20 
Weight of fywheel pulley, ID. .cccccccccccccccccccccccs 8000 
Speed of flywheel driving pulley, r.pP.m. ..............04. 300 
NN NTT re 200. 100 and 67:1 
Strokes per minute ......seeeeeees eecccceccccces 1%, 3 and 4% 
Total width in pit, R. & L. x F. & B., in. ....... awe’ 247x321 
Total width above floor line, R. & L. x F. & B., in. .. 163x127 


The illustration, Fig. 2, shows the press and at the 
rear may be seen a locomotive which will give an idea 
of the size of the press. 
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illustrated was designed to overcome this trouble, and in 
use has been found to be both efficient and rapid. 

The tool is composed of the gage block A, bar B and 
the slide C carrying the Brown & Sharpe dial indicator 
D. The gage block A has four gage points, # for ex- 
ternal ways and F for internal. These points are rounded 
so as to get a line contact on any angle of the way. The 
bar B, of a length depeuding upon the size of the work 
to be handled, is screwed and doweled to the gage block. 

The slide C is made a sliding fit on the bar and by 
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GAGE For TeEsTING Macuine Ways 
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Fig. 4. Puncen Heap 
Fig. 3 shows the platen detail after it had been dis- 
mantled ready for shipment. The size of this single cast- 
ing may be formed by comparison with the man. 
DrraiL or PuNcH HEAD 
The halftone, Fig. 4, shows the punch head, and the 
large driving gears and shafts are in Fig. 5. These de- 
tail views will help to convey some idea of the massive- 
ness and size of this press, also the workmanship de- 
manded in its design and manufacture. 
fo 
° oO 
Gage for Testing Machine Ways 
By C. KNowLes 
In machining and scraping ways on machines, the 
esual method of measuring is by means of rolls and 
verniers or micrometers. This is a slow process; the gage 


Fie. 5. Driving Gear 

means of the clamp screwV7 and gib //, it may be clamped 
in any position. Screwed fto the slide is the dial indicator 
D. The pivoted gage point / is pivoted at J, the pro- 
portions being such that any movement of the point / 
gives an equal movement at the end L. The spring M 
keeps the gage point against the work. 

In use, the straightness of the work is tested in the 
usual way with a straight-edge. For testing the parallel- 
ism, the gage is placed on the ways, the positive points 
being brought against one of the angular edges. The slide 
is then set so that the swinging point is against the other 
angular edge, and clamped. The gage is then slid along, 
always keeping the positive points against the work. Any 
variation in the width of the work will be transmitted 
through the swinging point to the indicator, when it is 
read in thousandths of an inch. 
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Factors of Lost Time--Processes, 
Means, Environment, Men 


By JouHn H. VAN Deventrr* 


SYNOPSIS—Lost time enters into every human and 

mechanical action and limits the accomplishment of every 

task. The time saver must consider all of these factors; 

the process, the mechanical means, the physical and per- 

sonal environment of the men, and the men themselves. 
& 

Did you ever reflect that your salesman, whose efforts 
culminate in orders, spends the larger part of his time 
in getting the opportunity for that 10- or 20-min, talk 
with the prospect? And that the freight cars, on which 
the finished goods are shipped, linger in yards and on 
sidings, spending but a small portion of the elapsed time 
in direct travel? And that between these two stages, 
which are the alpha and omega of articles ordered, manu- 
factured and shipped, we find lost tim2, appearing at 
every step of the way. 

What is it? If we endeavor to define it along hard 
and fast lines, the following illustration will help us to 
form the definition. It is of a traveler starting out from 
one village to another. Every time that he stops to rest, 
lingers to watch the view, partially retraces his steps, or 
moderates his pace from his fastest, he loses time. Should 
he do none of these things, but press on with the utmost 
speed until the destination is reached, he would arrive as 
quickly as possible for a pedestrian and, considering the 
method by which he came, would have lost no time. 

Now instead of walking, suppose he had jumped into 
a taxicab, driven to the depot at maximum speed, leaped 
upon an express train that was pulling out as he arrived, 
and after being carried as fast as steam would convey 
him, had hurried off the train as it slowed down, he 
again would have lost no time. 

Finally, if instead of walking or taking the train, he 
had jumped into the passenger seat of a swift aéroplane 
and in a bee-line direction had flown to this same vil- 
lage, he has again lost no time considering the process 
employed. 

But although he lost no time in walking as far as the 
process of walking is concerned, when compared with the 
express-train journey, the process itself lest time. And 
in turn, the train trip lost time when compared with the 
performance of the aéroplane. Therefore, it is evident 
that not only may lost time enter into a process, but into 
the effects due to the choice of the process. 

Lost time in the completion of an action is time spent 
‘n its completion other than at the maximum rate, the 
most efficient process, and the straight-line path, 

Straight-line path! We must have this as a neces- 
sary part of our definition, for our aéroplane might have 
performed giant spirals or looped the loop at its maximum 
rate of speed and still have incurred lost time in getting 
to the village. 

Since lost time enters into every human and mechani- 
cal action, and limits the accomplishment of every task, 
it is well worth while studying the following analysis, 


*Consulting engineer; formerly superintendent, Buffalo 


Forge Co. 


which is a partial summary of the factors entering into 
and affecting it. 


Facrors AFrectina Lost TIME 


1. The efficiency of the process employed, 

2. Of the mechanical means. 

3. Of the physical environment. 

!. Of the personal environment. 

5. Of the operator. 

The above are the general factors applicable to every 
action that we perform, from a delicate surgical operation 
to sweeping the front steps. As applied to the mechanical 
industries with which this article particularly deals, the 
analysis may be broadened as follows: 

1. The efficiency of the process employed. 

2. The efficiency of the mechanical means, 

a Of the machine. 
b Of the auxiliary tools, 
¢ - Of the handling appliances. 
d Of the jigs and fixtures. 
e Of the measuring means. 
3. Of the physical environment. 
a Light. 
b Heat. 
c Space. 
4. Of the personal environment. 
a Instructions. 
b Associates, 
ec Superiors. 
5. Of the operator, 
a Health. 
b Skill. 
c Willingness. 
THe Proerss 

The efficiency of the process is fundamental. The aéro 
plane in our illustration beat the express train, which 
in turn beat the pedestrian. A shotgun shell may be pro- 
duced from sheet metal on a drawing press, or turned 
from bar stock on an automatic screw machine, and 
while no one will say that the automatic machine is in- 
ferior to the drawing press in efficiency, it would be an 
expensive method of producing the shells, when compared 
with the press method. Here it is a question of process 
first and machine second. ‘Take the process of making 
shoes in which one man builds shoes from sole to ship- 
ment, and compare the output of a thousand men work- 
ing under this method with another process of manufac- 
turing shoes in which the same thousand men have prop- 
erly subdivided and specialized operations. Therefore. 
in searching for lost time, the process must be first con- 
sidered. 


THE MECHANICAL MEANS 

Next to this comes the efficiency of the mechanical 
means. The processes of machining a smooth, flat sur- 
face are various. A file, chisel, planer, miller or grinding 


machine may be employed. Shop orders which must 
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be considered as being part of mechanical means, may 
be verbal, written iNegibly on scrap paper, or typewritten 
in manifold. Time may be kept with a soft pencil on the 
back of a pine board, and planed off each week or auto- 
matically registered by an elapsed-time recorder. 

Comparisons may be made of various machines un- 
der a process. A planer may be said to lose more time 
than a miller on account of its idle return stroke. A 
grinding machine in some instances would be a more effi- 
cient tool than a miller, especially where the surface to 
be ground and the amount of stock to be removed are 
not great. Fortunately for the builders of machine tools, 
we cannot draw a hard-and-fast comparison between 
the efficiency of various types of machine tools, since each 
may have its particularly desirable features on different 
classes of work. 

There is one class of machine tools, however, that 
stands out preéminent for the class of work adapted for 
their range, and that is the automatic. By reducing the 
necessity of human codrdination of movements and sus- 
taining a fixed pace, they reduce the percentage of lost 
vuue to a minimum. So much so that they are referred 
to by machinists as “job killers.” And yet in these effi- 
cient machines, when you consider them from the stand- 
point of our definition, the time necessary to introduce 
and feed the stock, to advance and retract the tool, and to 
rotate the turret leaves but 75 or 80 per cent. of the total 
time for the strictly productive work of cutting metal. 

It was this point of view of the efficiency of the me- 
chanical means, no doubt, that led the proprietor of a 
factory celebrated for its advanced ideas, to provide each 
planer with two platens, so that work might be aligned 
and clamped on the idle one, while the other was cut- 
ting. This, by the way, was in the days prior to the ad- 
vent of the high-duty miller. 

Closely related to the machine tools as factors in lost 
time are the cutting tools. Unless these are properly 
hardened and shaped and ground, the most powerful and 
well designed machine tool is indeed handicapped. And 
yet in many plants where expenditures are willingly 
made for the best that the machine-teol builder’s art can 
supply, the shaping and grinding of these all-essential 
members are left to the judgment of the various machine 
operators. And in such plants you will find almost as 
many shapes and angles of cutting tools as there are 
men who grind them, regardless of the fact that in this 
world for every purpose there is but one best way. 

Under this heading also, as part of the mechanical 
means, come the jigs and fixtures, the handling appliances 
and the measuring means. Each of these contributes, 
through its adaptation to the work in hand, to the large- 
ness or smallness of the lost-time item. Cranes and 
hoists that serve machines without the necessity of the 
operator interrupting his fellow producers, jigs and fix- 
tures which facilitate chucking and clamping, and meas- 
uring gages that obviate the use of calipers, all help to 
reduce it. 

PHysIcaAL ENVIRONMENT 


In examining the effect of the physical environment 
upon lost time, we can return to our original illustration. 
If the road along which our pedestrian hiked at his maxi- 
mum pace had been covered with snow a foot deep, or if 
he had taken his journey at night with the darkness caus- 
ing him to lose his path, he would have been considerably 
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delayed. In a shop that is not sufficiently lighted, a 
mechanic who takes pride in the correctness of his work 
will not attempt to take that necessarily accurate meas- 
urement tonight, but will let it go until tomorrow, when 
he has light enough to read the scale or micrometer. And 
$10 a day spent in heating a cold shop will often pay bet- 
ter dividends than the installation of new machine tools, 
since it will raise the efficiency of all the force from 
the foreman who takes occasion on cold days to make fre- 
quent visits to the office in search of information, to the 
mechanic who backs up against a salamander every half 
hour to take part of the chill off his spine. I remember 
personally of a drive shaft on an overhead crane that 
was rebabbitted in a shop so cold that we were forced to 
descend the ladder every little while to keep from freez- 
ing, in spite of the fact that heat is generally supposed 
to rise. I have also seen lathe hands who were forced 
to heat the handles of their lathe aprons with a candle 
from time to time in order to keep their fingers from 
sticking fast to the metal. What blind, penny-wise pound- 
foolish policy this is, piling up lost time in a monument 
to unscientific management. Yet it is commoner than 
you suspect, and possibly if you look closely enough, you 
may be able to find instances of it in your own well 
managed plant. 

In connection with the physical environment is the 
question of space. Plenty of room by each machine for 
the material worked upon cuts down the lost time te a 
minimum. Especially so when this space is designea 
to receive loading and unloading trucks, so that the me- 
chanic does not have to bend double every time that he 
picks up a casting. To test the value of this feature 
from the standpoint of fatigue, place 59 bricks on the 
floor at your feet and then stoop over and raise one at a 
time to a shelf 4 ft. high, which is the height of the aver- 
age chuck. The more that this question of comfort for 
the producers is considered, and the elements conducive 
to fatigue eliminated, the more energy they will have 
available to go the maximum gait along the straight- 
line path. 

PERSONAL ENVIRONMENT 


Most important in the effect of the personal environ- 
ment is the effect produced on the employee by his im- 
mediate superior. A justified or even imaginary griev- 
ance arising from this personal contact will result in 
lost time. If it is not done intentionally as a matter of 
“cetting even,” it will be done unconsciously, for a mind 
busy with one thing cannot be fully occupied with an- 
other. This does not mean that the foreman should be 
easy-going, or regardless of discipline. A man will not, 
as a rule, carry a grievance against a square boss if there 
is justice in his discipline. On the contrary, a foreman 
who is too easy will find respect in those under him to be 
lacking. The thing that cuts the most figure is absolute 
justice, and unfair or undeserved criticism will be re- 
sented as quickly by the man at the machine as it would 
be by you or me. 

All of us have been through the mill, and have had 
more or less experinence with personal antagonisms. A 
chip on the shoulder leaves less room for the load that is 
to be carried. It handicaps our digestive organs and 
uses up energy in producing heat that might be better ap- 
plied. Thus it is important that Bill Jones and Sam 
Smith who run machines side by side shouid not be bitter 
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enemies, and on the other hand it would be well if they 
are not the closest friends. Moderation in all things ap- 
plies here, and it often pays the foreman to place his 
checkers on the board with this in view. Nationalities 
and creeds also enter into this factor. Put a son of Erin 
among three or four Germans and you will probably have 
peace. Reverse conditions and you have war! 

First and most important in connection with the ef- 
ficiency of the employee himself, is the matter of health. 
One who has dyspepsia is usually too busy with it to have 
much time for anything else. Instead of the chip on the 
shoulder, he carries a figurative one in his stomach, and 
thea results are the same. One who is in a condition of 
imperfect health will have little energy to put Jinto his 
day’s work, and will not be a good investment from the 
standpoint of lost time. The first requisite in all workers 
is gdoed health.; Some companies go so far in their in- 
sistenee-oh this point as to employ physicians to examine 
all applicants for work. We do it in our army, being 
strict: about accepting recruits, and yet the average em- 
ployment of our soldiers and sailors is not nearly so 
strenuous or exacting as the daily life of an industrial 
worker. It is, therefore, good policy in hiring men and 
women from the standpoint of efficient service to be ren- 
dered, to pay close attention to the external evidences of 
good physical condition, 

Unfortunately the maintenance of physical health is 
a matter largely outside of our control, the home life and 
habits after hours having greater influence. What the 
industrial concern may do, however, and should, is to elim- 
inate unhealthy working conditions wherever found. Sani- 
tary washrooms and toilets, good ventilation of workrooms, 
proper fioors (not concrete) on which employees may 
stand with comfort to their feet, are all factors that 
help to reduce lost time. 


Tue WORKER 


Beside health, our worker must have ability, which has 
as its factors, natural aptitude, experience and training. 
Since we find but a small percentage of people blessed 
with natural aptitude, we must look in the main to ex- 
perience and training for our results. Put a green man 
on a job that requires skill, and his percentage of lost 
time would be high. Let him work at the same task for a 
long time, and unless he is a hopeless blockhead, his ex- 
perience will render the lost time less. However, nowa- 
days we cannot wait for experience to do the work, es- 
pecially with rapidly shifting: plant personnel, and there- 
fore must bring special training into play. The one whose 
duty it is to train a green man in a certain function must 
know how to do it himself with a minimum amount of 
lost time. He must also be able to impart that knowl- 
edge and therefore must possess some of the attributes of 
a teacher. Such people are not common, and when you 
find one hang on to him. He is a lost-time saver. 

Granted that our worker has the other attributes men- 
tioned, such as skill, experience, training and health, that 
his physical and personal environment are good, and that 
the process and the tool that he is using are efficient to a 
high degree, there is still an element lacking. Without 
willingness we will lose much time. There are two in- 
stigating factors of willingness, fear and hope. The factor 
of fear comprises necessity which makes a man stick to 
his job to keep from getting fired, knowing that jobs are 
scarce and that feelings of hunger and thirst will follow 
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his dismissal. A man whose willingness is induced 
through fear, will never love his work, but will regard 
it as an enemy to be struggled with daily. 

The factor of hope comprises ambition, the desire to ex- 
cel and to profit thereby. It appeals most strongly to the 
higher grades of intelligence and skill, and is by far the 
most potent weapon that we can use in fighting lost time. 
The man whose willingness is induced through hope will 
regard his task as a friend and be happy when with it. 


. 


The Resistance of Vehicles on 
Roads 


By GrorGe F. SUMMERS 

In this article is shown the method of calculating this 
resistance. 

Let 
= Force in pounds on doubletree ; 

W = Weight of vehicle in pounds; 

v = Velocity in miles per hour. 

r = Radius of wheel in inches; 

a = Constant representing the condition of the 
road ; it may be taken as 0.4 for smooth, hard 
roads and increased to 8.0 for roads giving 
the worst conditions. 

T = = [a + 0.04 ( v— 3)] 

Example: Find the power required to pull a farm 
wagon on a country road. Assume the weight of the 
loaded wagon as 3000 lb.; speed, 10 miles per hour; road 
constant as 2.0; wheel as 60-in. 

7 — 3000 


~ $0 


[2 + 0.04 (10 — 3)] = 228 Jb. 


of which 200 lb. was induced by the condition of the 
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road and 28 lb. by the increase of velocity from 3 miles 
per hour to 10. 

The combined force on two brake shoes to set the brake 
so that the wheels skid is approximately 5 T. In the 
example given the brake levers should be arranged so that 
the sum of the normal forces on the two shoes is 5 & 228 
= 1140 lb. In actual practice it is customary to use 


about 10 T, or 2280 |b., to make sure that the brake is 
powerful enough, on account of the uncertainty as to the 
conditions under which the brake may be used. 
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one of these records, the horizontal distances represent 
distance traveled and the heights, pounds ijoad. 

The experiments indicated that the maximum pull of 
horses is about three times the average pull and that for 
purposes of computation the maximum pull of a horse 
should be taken as 800 lb. The average pull of a horse 
for a short emergency is 267 lb. The average pull while 
working eight hours is 100 lb. The figure used by James 
Watt in establishing a “horsepower” (33,000 ft.-lb. per 
min.) was 125 lb. The figure given by Rankine is 120 
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Fic. 4. Crnper Roap 











Fie. 5. Woopianp Roap 

The tractive force increases somewhat with the width 
of tire unless the conditions are such that the width of 
tire prevents the wheel from sinking into the ground. 

The table is based upon experiments conducted by the 
Ordnance Department of the U. 8. Army at Rock Island 
Arsenal in 1902. The experiments consisted in pulling 
gun carriages and limbers over roads and measuring the 
tractive force by means of a tractagraph. 

The tractagraph, Fig. 1, consisted of four springs of 
known strength suitably arranged so that the pull of the 
horses is recorded on a roll of paper. In Fig. 2 is shown 








PLOWED GROUND 


Fig. 6. 


Ib. (Civil Engineering, p. 637); Rankine’s and Watt’s 
figures are too high. 

The figures here given for the resistance of vehicles 
include the friction between the wheels and the axies. 
This may be taken at 10 per cent.; that is, 10 per cent. of 
the weight above the wheels is the force in pounds applied 
tangentially at the surface of the axle bearing to just 
turn the wheel, everything else being free. When the 
velocity is uniform the external forces are equal ; that is, 
the pull of the road equals the pull of the horses. The 
pull of the road consists of the rolling friction (the effect 
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Width of Tire 3 in 4 in. 5 in. 6 in. ° ‘ 
Ww — to <a tom An Awkward Planing’ Job 
Macadam road; T= is 138 144 216 
6 horses a= 6.44 0.44 0.45 0.66 sy "arrer G tp OCK 
Cinder road; T= 556 484 520 561 By Waurer G. Gnroocock 
6 horses a= 1.88 1.53 1.63 1.71 ° as ‘ 
Woodland road: T= 981 $20 788 759 In reading the AMERICAN MACHINIST, it is astonish- 
6 horses a = 3. 2.60 2.48 2.32 ine , " "a see » deserinti 9} serves 
Seelam diester 2. te sane saat i328 DS how often we see the description of a job that serves 
‘ $ horses ; a = 5 40 4.51 4.27 4.05 to remind us of a somewhat similar piece of work. 
andy loam road; = 2304 2031 1 : : } : . . 
= teen oe iw 6.43 sees a This was again brought to mind by reading the article 
 . _s wy et 1106 from the pen of EF. A. Dixie, on page 427, in which he 
Deep mud; T = 2134 1958 2159 2329 describes the methods used by the Detrick & Harvey 
» — > ed 9 - fod . ‘ . ° ° 
an oe om = we ‘11 Machine Co., to plane tubes used on howitzer recoil cyl- 
THE RESISTANCE OF VEHICLES ON ROADS inders. Although the job to be described was produced 
- 








Fic. % Sanpy Loam 
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Fig. 9. DEEP 
of the ground on the tire) and the friction at the axle 
reduced to the lever arm of the tire. The net load is, 
savy 9325 Ib. less four 200-lb. wheels = 8525 Ib., and 
2525 & 0.10 & 1.9375 — 30 = 55 Ib., the load on the 
horses due to friction at the axles. In the table given 
above the axle bearings were 1.9375 in. radius and the 
wheels 30 in. radius. The halftones, Figs. 3 to 9, show 
specimens of the various surfaces on which the tests were 


mail. 











Fic. 8. Turr 


along similar lines, it differs sufliciently in several es- 
sentials to make it worth recording; besides which, it 
is certainly one of the most complicated of planing jobs 


and as such may be of interest. 


The end view of the work to be planed is shown in 
Fig. 1 and the 6-in. rule shown in the center affords a 
f=] 


ready means of judging its size. This piece was the 
cradle on which a field gun recoiled and was about 6 ft. 
long. These cradles were produced from solid rectan- 
gular bars of steel and the procedure for their produc- 
tion was roughly as follows: 

One end of the bar of steel was gripped in the jaw 
chuck of a lathe, the other end being carried in a sleeve 
that was supported and revolved in the lathe steadyrest. 
The bar was so set in the lathe that hole was 
drilled from end to end, the end view of the piece wa: 
2. This drilling operation needs no 


when a 


as shown in Fig. 
comment unless it is to emphasize the fact, that like all 
deep drilling operations, it depends for success, on a 
high-pressure water supply which must be such that 
no lodgment of chips can take place. 

After the holes had been drilled, the next operation was 
to rough plane the piece all over the outside—including 
circular planing the bottom of the cradle to the slides on 
which the gun recoils when it is fired. These slides are 
shown at S, Fig. 1. In this preliminary planing, two 
of the cradles were mounted on mandrels and placed be- 
tween the centers of a horizontal duplex rotating fixture 
on the planer. 

These centers were sufficiently far apart to allow of 
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both tool boxes of the planer being brought into opera- 
tion together—one on each cradle—and each center could 
be revolved by means of twin worms on a shaft. 

First the sides A, B and C, Fig. 2, were planed to size. 
Following this, the side C was roughed out for the gun 
slides, and finally, with both tools locked central to a 
cradle, the duplex rotating fixture was brought into ac- 
tion and rotated both pieces for planing the radius on 
the bottom. 

PLANING THE CRADLES INTERNALLY 


After this preliminary planing the end view of the 
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ward in steps by using the slide J followed by a series of 
hooked tools that worked it out to shape. The recess— 
speaking from memory—was used to support the recoil 
cylinder (and incidentally the springs used to run the 
gun back to the battery) and had to be worked out to 
close limits. 

The final operation, so far as planing is concerned was 
to finish the gun slide S, Fig. 1. This, however, calls for 
no comment. Altogether, we think this piece of work— 


when we consider its size and length—is about as awk- 
ward a planing job as it is possible to meet. 
















































































. 
Al B 
le J 
FIG.) tHe WORK In FIG.2 
VARIOUS STAGES py C 
mat : an an aban anabanab a> ana 
t cae Ras wep yt +s 4 et + + 
e@® 
a ly wale 
ae : . 
| 








FIG.4-THE PLANER FIXTURE 
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An AWKWARD PLANER JOB 


piece was as shown by the full lines in Fig. 3. The 
next operation was planing the cradles internally to the 
shape shown in Fig. 1. For this purpose they were 
mounted upon a slide rest that was fixed to the table 
of a planer. The idea is shown diagrammatically in Fig. 
t. Here AA is the slide rest; BB are two angle plates 
fastened to the slide rest, and C is the work which was 
secured to both rest and angle plates. In place of the 
ordinary tool-box the planer was equipped with a special 
block socket D the function of which was to support a 
long round planing bar F that was passed through the 
cradle under operation. The other end of the bar was 
supported by a stiff bearing / and a similar bearing—not 
shown—was between the work and the planer head. 

As these bearings were fastened to the planer table, it 
follows that when the table moved they were compelled to 
travel along the bar. The bar could be rotated by means 
of the worm G@ and the wormwheel H when it was re- 
quired to take a circular cut. In the bar J was a small 
slide that carried the tools. For taking out the corners 
Kk shown by dotted section in Fig. 3, a series of cuts was 
taken as indicated by the lines; the work being moved 
outward by means of the slide A, Fig. 4, and the tool 
moved upward by means of the slide J. 


FORMING THE RECESS 


To form the recess R, Fig. 1, also indicated by the 
hatched portion of Fig. 3, a parting tool was worked up- 


Device for Twisting Link 
Hangers 
By Josrern K. Lone 
The sketch shows a device for twisting link hangers 
and eccentric rods. In connecting the eccentric rods to 


the link after being bolted to the eccentric strap, the jaws 
do not line up square in the jaw link and therefore re- 
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at feeentric rod being 
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TWIsTER FoR LINK HANGERS, EcceNtTRIC Rops, Etc. 


quire a little twisting; likewise with link hangers. This 
device can also be used on Walschaert valve-gear radius 
rods and the like. 


= FF — 


Ww 
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Maintaining Accuracy with Old- 





ie SKill and Methods 


By Frep H. Coivin 


SYNOPSIS—An example of old-time methods, coupled 
with skilled workmen and long years of experience, re- 
taining old customers and securing new ones. Some of 
the methods which have survived, in spite of unfavorable 


surroundings, cramped quarters and other handicaps, are 


described also. Methods by which simple machines and 
well trained men secure accuracy and a low cost pf output. 
& 

Almost at opposite corners of the old Lincolns Inn 
Fields, which have witnessed many of the stirring events 
in London’s history, are two landmarks—one in litera- 
ture, the other in such lines of engineering as use survey- 
ing instruments and similar appliances. The one is Dick- 
ens’ Old Curiosity Shop, the other the old shop of W. F. 
Stanley, which has been known to engineers for about 60 
years. 

It was in 1854 that William Ford Stanley rented a 
small shop and parlor on Great Turnstile—originally a 
real turnstile leading to the sheep pasture in Lincolns 
Inn Fields, for about $3 a week. There are some anti- 








quaries who believe that the real “Old Curiosity Shop” 
was here instead of across the common. Here Mr. Stanley 
invented the 'T-square with the blades screwed on the 
lead instead of being mortised in as formerly. It is 
related how he hung out a large one for a sign, bearing 
these words: “The Original Stanley Tee Square”; and 
his shop was taken by more than one party of ladies for a 
new tea room, 

Here little by little, adding a room here and there as 
it could be obtained in this old and crowded section of 
London, the business has grown and made an enviable 
name for itself. It is difficult to appreciate the handicap 
which such congestion makes without seeing the steepness 
of the straight and winding stairs which are utilized to 
save valuable space. 

It is an exemplification of the use of personal skill 
against specialized machinery, for in nearly every opera- 
tion, accuracy depends on the skill of the man doing the 
work—men who have done nothing else for years and 
years. 





Fic. 1. Currina Curvep SLots on A FACE-PLATE MILLER Fic. 2. SpecrAt Screw SLOTTER 











Fie. 3. SHAPING CurvED WorkK 
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Fic. 4. Bortne an IntTeERIoR Rapivs 
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As an example of this, Fig. 1 shows the method by 
which a variety of pieces going to make up the surveying 
instruments are made. The miller which might, perhaps, 
be designated as being of the “faceplate” type, seems to 
be quite common for this class of work. 

A great variety of pieces are held, either singly or in 
small numbers, by .clamping against the faceplate in 
various ways. In the case shown, a small curved slot 
is being milled in the end of three pieces by the small 
milling head A, held in the four-side tool post B. The 
holes C are located by gage or by the micrometer dial at 
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ished. A variety of work is finished in this way. In 
the case shown the work is separated by small bushings or 
thimbles and held at the end by the bushing C. 

A Speciat Rapivs Borine Bar 


In Fig. 4 is shown a support A for a theodolite, being 
bored inside to the proper diameter and radius. The end 


is centered and driven by a dog while the outer ends 
are supported by the rest B, the screws CC holding them 
in place in the retaining ring. 

A square bar /), held in the triangular tool post /, 




















Fic. 5. Brass Work on «a Pitter LATHE 


Fic. 6. TurninG THE VERNIER BEVEL 





D. The cutter is fed into the work by 
the lever # and the work itself turned 
when necessary by its crank F. This 
acts through worm gearing on the larg- 
er dial wheel G, which serves as an in- 
lex. 

Many special forms are provided as 
at /T for holding pieces easily and ac- 
curately after the first one is set. Ver- 
tical movement is secured by means of 
the slide J, while the milling cutter 
is driven by the small round belt /. 
Only one of the pulleys shown at the 
rear is driven by the shaft A’, the other 
being an idler and running in the 
other direction. The belt tension is 
regulated by a weighted idler at the 
hack. 
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A SMALL Screw SLorrer 


Screws are slotted bv the small special machine shown 
in Fig. 2; this was designed by one of the men in the 
shop to utilize an old lathe. The square bar A forms 
the outer support for the saw arbor, the guard B entirely 
surrounding the saw except where it acts on the work. 
The screw is placed between jaws CD, which open auto- 
matically when at the lowest position. A lever, not 
shown, connects with the bottom of the slide and forces 
it up so as to bring the screw head past the saw. 

The use of a crank or shaper of the traveling-head 
type to finish curved work, is shown in Fig. 3. The work 
mandrel A is turned automatically between tool strokes 
by a special feed rod and ratchet, so that the work B 
is turned between each cut and the round portions fin- 








ScrEW 
HEADS WITH A “.J1IGGER” Bow 


FITTING IN A SILVER rig. 8. POLISHING 


RING 


carries a tool at the end, which can be swung by turning 
the rod F acting through the worm G. With the tool at 
right angles to the bar the inside of the two arms is bored 
and when the bar has been fed into the proper depth, 
the tool point is swung by the rod F to cut the radius 
at the bottom. 

The Pitler lathe seems to be a favorite for this class of 
work, one being shown in Fig. 5. This has the horizontal 
instead of the vertical turret, each hole having a stop 
in the disk at the back. The cap at A is held in the usual 
way, the tool B being used both for turning and facing. 
The cross or facing movement is secured by revolving 
the turret by means of the handwheel C, which is geared 
direct to the turret. 

A rather interesting job is shown in Fig. 6. 


The ver- 
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nier is a three-armed piece, a portion being shown at the 
bottom of the illustration. The third arm is in the way 
if turning the vernier, but being very thin, the iron is 
bent down out of the way, as shown in position. Here 
the arm B is forced down under the clamp C, while 
the ends to be turned are held under the clamp shown. 
Another form of tool post is shown at D. 


PurELY A CASE OF SKILL 


An example of skill, due to long practice, is the in- 
serting of the silver band or plate on which the gradua- 
tions of the complete arc are made. The base which 
earries this is of bronze and has a recess with undercut 
sides to receive the silver ring. . 

The ring begins as a strip of silver something over 3's 
in. thick and perhaps 3°; in. wide. It is cut off to the 
right length, as shown at A, Fig. 7, and then curved en- 





TrestTinG Room ror THEODOLITES 


Fic. 9. 


tirely by hammering until it becomes curved as at B. 
The curving continues until it fits the gage (. 

The next process is to make this assume a conical shape 
as at D, and of such size as will fit into the recess al- 
ready turned in the bronze base. This is done entirely 
with the hands by simply bending it over the projecting 
end of a lathe bearing. A few strokes or a pressure of 
the hands and the ring is correct to nearly the exact size 
and shape. 

A little more manipulation and the ends are trimmed 
to length, the ring forced into the recess and swedged 
tight and soldered with a joint so neat that it is prac- 
tically impossible to detect it. The time taken is usu- 
ally less than two hours. 


UsiIne THE JIGcGer Bow 


The use of the how drill or jigger bow is still resorted 
to in some cases, both for drilling and polishing. The 
work shown in Fig. 8 is the polishing of small screw 
heads after slotting. A small work head, having a grooved 
pulley and a sort of chuck for holding the screws, is held 
in a vise as shown, and the head is spun by the bow with 
its catgut string. The men become very expert and, as 
can be seen, the younger generations are maintaining the 
old practices and the skill of the elder. The bow is op- 
erated by the left hand while the file or other tool is held 
in the right, as usual. 
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Down below ground, so as to be as free from vibration 
as possible, are the graduating and testing rooms. The 
form of graduating machine does not vary greatly from 
the usual types used for circular work. 

One interesting feature is the addition of a pencil to the 
pantograph arm when engraving the figures on the dials. 
By having this operate on a paper tape, the operator al- 
ways sees just what he is doing, as the pencil marks the 
tape in exactly the same way as the tool is engraving 
the plate. This effectually prevents any numbers being 
skipped, as the operator goes from one division to the 
next. 

As an example of the care used in testing theodolites, 
the room fitted up for this purpose is shown in Fig. 9. 
This is a basement room, the structural-steel columns 
and concrete walls show the care taken to prevent vibra- 
tion from above. The testing stands are of heavy castings 
to insure rigidity. Against the wall and opposite each 
testing stand is a telescope so arranged as to give the 
effect as when looking at a fixed star in the 
Cross hairs are arranged in the telescope to 


same 
heavens, 
give the effect of infinite distance, because in London, 
as in most large cities, it is not often possible toeget such 
view in the open air, either by day or night. While re- 
taining many of the same methods which have been in 
vogue since the business started, the skill which secures 
their old-time accuracy has also been retained and pro- 
duction is possible at a cost which enables them to hold 
the market they have created, 
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Profit Sharing im the British 
Ford Plant 


SPECIAL CORRESPONDENCE 


The recent inauguration of the new bonus or profit- 
sharing plan in the Manchester, England, plant of the 
Ford Motor Co., is arousing intense interest on all sides. 
Here, as in Detroit, Mich., all labor is paid by the hour 
or day, no piece-rate or premium work being in force in 
any department. 

One of the new features is the reduction of the working 
day to 834 hr., from 7 to 11:30, and 12 to 4:15, with 
to 11:15 on Saturday, giving a 48-hr. week at the same 


rn 
‘ 


or a greater wage than before and allowing several hours 
of daylight jn most seasons, for individual use. 

The method of distributing the bonus is extremely in 
teresting, as it has no relation to the wage of the indi 
vidual. The basis seems to be the old saying that reads, 
“from every man according to his ability, to every man 
according to his needs.” 

A sociological bureau determines the distribution of 
the bonus, and while this may be criticized by some as 
heing open to abuse, as long as Mr. Ford interests him. 
self in the matter, abuse is not likely to occur. The 
main object of the bonus or share in the profits seems to 
be to better the home conditions of all the workers, but 
particularly those who have generally been neglected in 
the past. 

A sweeper with a large family, an invalid wife or 
child, may get a Jarger bonus than a skilled toolmaker, 
who has no such responsibilities. The toolmaker’s wage 
is much higher and his total income larger, but his 
share of the bonus may be less. 

In most cases the age at which participation begins 
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is 22 years, but if a man marries before that age, he re- 
ceives the bonus, or if he is a necessary part of the fam- 
ily support, he may participate regardless of age. The 
question of being a “necessary part” of the family sup- 
port receives careful attention, as it is Mr. Ford’s desire 
to prevent boys and girls going to work at too early an 
age. Should a laborer put his boy or girl to work before 
the age of 16 or 17, he loses part of his bonus, this be- 
ing given in part to allow of longer schooling for boys or 
girls. 

One case in particular shows the way in which the plan 
is being carried out. A boy just over the legal age was 
found in the machine shop and his mother was at work 
in the upholstering department. Investigation proved 
‘that there were four younger children who had to be left 
to shift for themselves during the day time. 

The mother was told to stay at home with the children 
and the boy given a bonus that made his total income 
equal to that of an average man in their position. And, 
notwithstanding newspaper reports to the contrary, there 
is no discrimination against women employees. A girl 
who helps support the family is treated exactly the same 
as a boy under like conditions, and as families are de- 
pendent on girls in nearly as many cases as on boys, it 
affects a large number. 

Some are calling it paternalism and predicting all 
sorts of dire disaster from the inquiries of the sociologi- 
cal bureau. But, there seems to be no disposition to make 
it objectionable to those who try to play the game square- 
ly. Broadly speaking, there are no limitations to the 
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Fig. 1. 
manner of spending the bonus. If a man uses it too 
largely to indulge an appetite for fire water, he natural- 
ly become undesirable as a workman and automatically 
drops out of both employment and the bonus that goes 
with it. 


Quick-Actine Jig CLAMP COVER 


Making am Eccentric Stud 
By O. A. WEBSTER 
We had an order to make the studs shown in Fig. 1. 
They had to be made of tool steel, machined all over, and 
the radius of the head had to be accurate. 
The first operation for making the studs was on the 
screw machine, and they were made out of 114-in. stock, 
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which was the smallest we could use to get the 7% in. 
from the center to the extreme end of the head. We then 
made an arbor as shown in Fig. 2 and milled six flats down 
Piece ready to be 
ET... 














FIG. 
STUD TO BE MADE 


MAKING AN EccentTrRIC STUD 


to 3%; in. above center. When the pieces were screwed 
in place, the 3%; in. above center plus the thickness of the 
head gave us the 7j-in. radius. 

We next drilled holes through these flats, as shown at 
A, #5 in. off center which, when the pieces were screwed 
in place and turned off, gave us the desired results. We 
next straddle-milled them off to the desired thickness. 
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Quick-Acting Jig Clamp Cover 


By GrorGe R. GRANNIS 


The illustrations show a jig cover which has given 
satisfaction. The cover is held in its proper position 
by the retainer A, Fig. 1, and while in this position, is 
parallel with the base. The drill bushings in the cover 
will then be perpendicular for drilling the work. 
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A Moptrrep CLAMP COVER 


Fic. 2. 


In operating the jig the leaf latch B is brought into 
position and while clamping the work down with the 
thumb-screw C, the leaf is raised against the pin D in 
the latch, and is then ready for the drilling operation. 

This style is recommended when drill bushings are in 
the leaf; but if there are not any bushings in the leaf, 
which often occurs, the design may be modified to the 
style shown in Fig. 2. 

This is made with an elongated slot A in the cover. 
a hinge pin to retain it, and a stop pin C. This pin has 
a drive fit and remains in the jig, as does the hinge pin. 
In operating this jig we hold the thumb-screw PD and 
slide the leaf into position under the pin C and at the 
same time clamp both work and leaf. In clamping the 
work down, we raise the leaf until it comes in contact 
with the pin and then each member is secured and firm 
for the operation. 


— 
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Plaster of Paris in Pattern Making 


By D. 
SYNOPSIS—The use of plaster of paris, wares and 
plastic materials has long been known in the production 
of intricate ornamental patterns; these substances are in 
many cases applicable to and facilitate the production 
of rush jobs of ordinary machine patterns. 
x 
Hidden under the word convenience—a word cover- 
ing a multitude of sins—patterns of the hurry-up, one- 
off or experimental order, often prove to be exceedingly 
costly, both as regards their resultant castings and in the 
ultimate value of the finished work produced by their 
means. Owing to time allowance being the governing 
factor in every case, it is not to be wondered at that the 
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the uses of this material as a substitute for wood may 
be more fully appreciated and not be, as at present, con- 
fined to pattern work of an ornamental character. 

Fig. 1 shows a worm, the pattern for which is required 
in halves, as, being most conveniently molded upon its 
sides, a screw motion is necessary for its withdrawal 
from the sand. The main body of the pattern is of wood 
turned to the root diameter of the worm, with support 
prints PP, Fig. 2, at each end for the central chamber 
core, also a runner former F from one print. 


MAKING THE FORMER 


Upon the root-diameter portion the root helica) curve 








EVOLUTION OF 


methods practiced, such as, near enough, or, a bit extra 
for the safe side, produce that class of pattern which, 
although convenient, is not always satisfactory. 


PATTERN FOR A WorRM 


In the present article a method is explained for pro- 
ducing cheaply and quickly a worm pattern, but the prin- 
ciples involved are capable of being extensively applied to 
various forms of patterns and give more satisfactory re- 
sults than are usually obtained by the more orthodox 
methods of pattern practice for the “hurry order.” 

Although the uses of a plastic material are involved, 
it does not follow that this work is beyond the scope of 
the pattern maker in wood because, as will be explained, 
the work in this direction is purely mechanical and ca- 
pable of being done by practically unskilled labor. Fur- 
ther, as the finished pattern is made in plaster of paris, 
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PLASTER PATTERN 


of the thread is marked out, either by means of intersect- 
ing lines, the points of which are connected up, or else a 
piece of paper having the required number of pitch 
angles marked upon it, is wrapped around the surface 
and the lines pricked through. As this curve is a guide 
line only, its development upon the wood surface is most 
conveniently the same as that of one side of the thread 
root, this being more readily understood at a later stage. 

At the various positions around the periphery of the 
wood, but following out the center line of the thread, 
oval wire nails are put partly into the wood, and al- 
lowed to project about 14 in. from the surface, as shown 
in Fig. 2. These nails are required for holding purposes, 
as it is by their means that the thread, which is formed 
of “Plasticine” or any similar plastic material, is kept in 
position. This thread of plastic material is formed to 
correct section by means of a former, as shown in Fig. 3, 
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this latter being sufficiently long to save excessive joint- 
ing of the plasticine thread formed by its means, but it is 
not necessary that it should give the developed thread 
length in one continuous piece. The surfaces of the for- 
mer are well rubbed down with plumbago, as this pre- 
vents clinging between the wood and the plasticine, which 
is pressed into it, and cut level with its upper surfaces. 
The plasticine thread is withdrawn from the former by 
lifting up one end and drawing it along and away, as 
shown in Fig. 3. 

Upon the main body piece, Fig. 2, this thread is placed, 
being wound around it, and at its one side following out 
the root curve previously marked upon the wood base. 
The nails obviously enter the plastic thresd quite easily, 
but hold it in position sufficiently for the requirements 
at this stage of the pattern production. If the thread 
is made of two or more strips the joints are obtained by 
lightly drawing the finger over the contiguous plasticine 
strips, running the material of the strips into each other. 

When the full thread is attached, the whole is brushed 
over with plumbago and it is from this, Fig. 9, that the 
required pattern is formed in plaster, the complete pat- 
tern-former being in itself unsuitable for forming a mold 
capable of holding metal, owing to its being unable to 
withstand ramming. 


CASTING THE PATTERN 

To obtain the plaster pattern by means of the pattern- 
former, Fig. 9, this latter is taken and bedded half-way 
into the sand, the sand only being required to have suf- 
ficient compression around the former at a central length 
position to insure its stability, Fig. 4. Plaster of paris, 
mixed to the consistency of cream, is now poured over 
the exposed half of the former, making a casing of only 
slight sectional thickness, an excessive thickness being a 
disadvantage, as this casing has eventually to be de- 
stroyed. When the plaster has set-—which is a fairly rapid 
process—the sand surrounding the bedded-in half of the 
former is opened up, the whole lifted out, and any sand 
adhering to the surfaces removed. The joint surface of 
the plaster casing is lightly oiled over, the oil acting as a 
separator between the plaster casing formed, and the 
other half-casing, which is made by pouring plaster 
over the other half of the pattern-former, which pre- 
viously was bedded in the sand. 

When the plaster of this latter casing has set, the two 
parts of the casing are removed from the pattern former 
and a mold in plaster is thus obtained. These half-molds 
are thoroughly cleansed, dried and oiled, care being taken 
that only a fine oil film is left upon the surfaces, as any 
excess is liable to form blowholes in the plaster pattern 
from these half-molds. 

One-half of this mold is taken and filled with plaster, 
but previous to hard setting, a lifting plate A, Fig. 5, 
is bedded into it, at a position convenient for rapping 
and lifting of the pattern from the mold. This plate is 
kept firmly to the plaster by screws passed through it 
into the plaster, this latter binding tightly around the 
screw threads, and insuring a firm hold. Two dowels BB 
are also pressed into the plaster and are held in a similar 
manner to the screws in the lifting plate. A bent wire 
C, which runs centrally through the required pattern 
length (being bent to clear the dowel and lifting plate) 
is also bedded in, and the plaster slicked level with the 
mold casing, Fig. 6. 
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When this has set the joint surfaces of both the plaster 
mold and the cast within it are oiled, and another lifting 
plate with screws protruding is placed into position by 
means of a wood peg W, Fig. 6, passing through the lift- 
ing holes of both plates. 

The other half plaster mold is then placed over and the 
two half-molds bound together, and by means of the run- 
ner # plaster is cast into the remaining half mold. Pre- 
vious to hard setting a straight wire is passed into the 
plaster. The necessity for these wires in both halves is 
that they give added strength throughout the cast, acting 
as a reinforcement. After this last cast-up mold has set 
the half-molds are taken apart, each mold containing 
one-half pattern, the relative positions of cach being de- 
fined by the dowels, as obviously these latter form their 
own sockets in the last cast half-pattern. The mold cas- 
ings are now broken off by means of a chisel, the part- 
ing action of the oil making this quite a simple and quick 
proceeding. In some cases precautionary methods have 
to be taken to be able to recognize the proximity of the 
pattern, this being more especially the case when the 
work is of a fragile character, and to do this the face 
of the mold should be of colored plaster (a blue-bag 
rinsed in the water previous to making the plaster being 
a simple means of doing this) of fine section, strength- 
ened up by the ordinary plaster covering it, D, Fig. 5. 

When both molds have been cleared from the half 
patterns, these latter are dressed over where required, be- 

















Fies. 9, 10 anp 11.. THe Former, PATTERN AND 
COREBOX 
ing, in the example taken, placed in the lathe and sand- 


papered up while running at a slow speed, but in every 
case the amount of labor expended on these casts depends 
entirely upon the finish and accuracy of the pattern 
former used in the first instance. 

The half-patterns are then varnished over, and, after 
drying, are ready for use as a serviceable pattern, Fig. 10. 


MAKING THE PLAster Core Box 


The chamber core box required is made in an equally 
simple manner, but in this case the mold formed in the 
plaster is the core box. A core stick, Fig. 7, formed of 
wood and in halves, the required size and shape of the 
core is made and one-half of this core stick is placed 
upon a board A, Fig. 7, and surrounded by a box B 
fitting over the extremities of the prints in one direction, 
aud in the other being wide enough to give a surface 
bearing. 

The board A is drilled to receive the dowels C, the 
points of which are allowed to project from the board 
surface, and their position is within the area of the bear- 
ing surface. The board face, core stick and the interior 
of the box are oiled and at the ends two pieces of wood 
DD are placed, the friction of their ends against the 
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box sides holding them into position. Projecting from 
these pieces, screws protrude, as shown, but their points 
do not pierce beyond the thickness of the pieces DD. 
Plaster is poured in this box, covering the core stick X, 
and nearly to the level of the upper surfaces of the 
box. Previous to this plaster setting hard, a piece of 
wire mesh £, slightly less in area than the box, is pressed 
in, and when the plaster has set the box is removed, and 
this cast, containing the half core stick Y, is inverted 
and the remaining half of the core stick placed into posi- 
tion upon the bedded-in half. 

These surfaces, both the core stick and the bearing 
surface of the plaster cast, are oiled over and the box B 
placed over, as shown in Fig. 8. The end pieces D, with 
projecting screws similar to those used in*Fig. 7, are 
placed at the ends and plaster is again poured within 
the box, the wire mesh F also being pressed in. When 
this has set the box is removed, the plaster halves taken 
apart and the core stick removed from each half, leaving 
the impression of the required core box, Fig. 11. The 
object of the end pieces is to take the rapping jar when 
the box is rapped for the removal of the bore, the resist- 
anevy of the wood takes up the force, but the jar per- 
meates the entire box. It also prevents fractures or cracks, 
the projecting screws hold the pieces firmly to the plaster, 
and the wire mesh acts as a reinforcement, giving added 
stability throughout the box. 

The box is varnished in the ordinary way, and al- 
though still in its green state, is ready for use. 

> Dm . 
x 

The first exhibit of the Panama-Pacific International Ex- 
position, a 500-hp. Diesel engine, was installed in the Palace 
of Machinery on May 27. During the ceremonies it was 
pointed out that it seemed eminently fitting that the first ex- 
hibit to be installed should be a product of mechanical science 
which has opened up a new field for the marketing of an im- 
portant California product—crude oil. A paper delivered as 
part of the ceremonies dealt with the “Use of the Diesel 
Engine in the Navy.” in which attention was called to the 
fact that two sister ships are now being built at the Mare 
Island Navy Yard, one—the Maumee—to be equipped with a 
Diesel engine, and the other—the Kanawha—with a steam 
engine... These two ships, it is expected, will form an ex- 
cellent test of the comparative advantages of the two types 
of engine. 

A good white brass can be made as follows: Melt 20 Ib. 
zine and add 3 lb. copper in the form of thin sheet, wire or 
other easily dissolved material. Heat the zinc until the cop- 
per has been dissolved and then add gradually 12 Ib. zinc, 
making a total of 32 lb. To this add 63 lb. of tin and 2 Ib. 
phosphor tin. The mixture should be thoroughly stirred.— 
“The Brass World.” 
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Fork Work on Cycles and 
Motor Cycles 


By ErHAN VIALL 


The various machining operations on the forks of cy- 
cles are of interest. ‘he methods used by the Miami 
Cycle & Manufacturing Co., Middletown, Ohio, are de- 
tailed here. They produce work which is interchangeable 
and which has that essential of mass production, a low 
cost. Cycle forks must be both light and strong. 

Drop-forged bicycle-fork crowns are milled to fit into 
the fork sides in the profiling machine shown in Fig. 1. 
The fork crown, the stem of which has already been 
turned, is set into the vise at A. The profiling is then 
done by means of a cutter B and a guide C, using the 
master form at D. A finished crown is shown at £. 

Slots are milled on the inside of motorcycle-fork sides 
for a cross-bracket head-support, as shown in Fig. 2. The 
fork is located by V’s and a clamp at A and lengthwise 
by a stop B against which one of the brazed-in braces is 
butted. Serew-operated plugs fit into the upper ends of 
the fork at C and PD. One of the slots milled is shown 
at L. 

Lower rear-fork brackets or hinges for motorcycle 
frames are straddle milled in the fixture shown in Fig. 
3. Four side mills are used, two outside and two inside. 
The bracket to be milled, is located in V’s like A and 
against the stop 2. It is clamped into position by the 
jaw C operated by the screw D. 

The next operation is to drill and ream out the hole 
which is done in jigs like the one shown in Fig. 4. The 
bracket is thrust in against V’s which engage the “hubs.” 
The V in the clamp A rests against the center of the 
fork crown and forces the work solidly against the inner 
V's. The clamp lock is a simple hook latch. 

Using the hole first drilled and reamed, the bracket is 
placed in the fixture shown in Fig. 5, and the fork ends 
hollow milled to receive the tubing for the fork sides. 
This is made to index so as to bring the respective fork 
ends in line with the drill spindle. The index-latch handle 
is shown at 14. ‘The indexing, while it brings the two 
fork ends vertical in turn, is not sullicient to alone line 
up the ends with the drill spindle, so the holding fixture 
is made to slide in the base, stops like B being provided 
to give the correct setting. 

Motorcycle rear-fork ends are hollow milled at A and 
B and drilled at C in the indexing jig shown in Fig. 6. 











Fig. 1. Proritina BicycLte Fork Crowns 





Front Forks 


Fig. 2. MILLING SLovs ON INSIDE OF 
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Fig. 4. 


Fie. 3. Lower Rear Fork 
Bracket MILLING JIG 


There are two of these jigs, made for the right- and left- 
hand fork ends. The forging is located in the jig against 
the V-block D and also against several stop pins, two of 
which are shown at #. It is held by two hook clamps F 
and G, which are tightened by turning the nuts H and J. 
The index latch is operated by the lever J. A slip bush- 
ing is inserted in the bushing K when drilling the small 
hole in the end. 

From this jig the fork ends go to the one shown in 
Fig. 7. They are located in this by thrusting the milled 
pieces A into holes in the block B. The ends rest on the 
stops C and PD and they are clamped in by the screws EZ 
and fF. A gang of four straddle mills is used to surface 
off the bosses. 

The next operation is to drill the hole through the boss 
next to the fork end. As this must be accurately spaced, 
jigs like the one shown in Fig. 8, are used. These, like 
the hollow-milling jigs, are made right and left. The 
right-angled pin on the fork end is slipped into the 
bushed hole A and the hole in the end boss is slipped over 
a locating pin, part of which is shown at B. The clamp 
C is then put in place and locked down. The slip bush- 
ing D is now placed in F and the hole F is drilled and 
tapped. 


DRILLING J1G FoR LOWER 
Rear Fork BRACKET 


Jig ror HoLttow MILL- 
ING THE ENDs 
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THe Drinutine Jia ror ACCURATELY SPACED 
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Fie 6. THe Hottow MILLING AND 


DRILLING JIG 





Fie. 7%. QuicK-AcTiINne STRADDLE MILLING JIG 


FOR THE ENDs 




















June 11, 1914 


AMERICAN MACHINIST 


1029 


Miscellaneous Work in a Minne- 
apolis Shop 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—This shop butlds tractors and also does 
contract work, and some of the shop devices, as well as 
the machine groupings, are of interest. Work on tractor 
drive wheels, and some of the 4-cylinder motor work is 
shown in detail. 

& 

Owing to the comparative simplicity of the machine it- 
self, as shown in Fig. 1, the tooling equipment used in 
the manufacture of the Bull tractor, made by the Minne- 
apolis Steel & Machinery Co., Minneapolis, Minn., is not 
as elaborate as in some cases. However, several of the 
more interesting devices will be shown. 

The machine, as it is shown in the halftone, is in po- 
sition for one of the tests the complete tractor must un- 
dergo before being sent out. In this test the tractor is 
chained by the drawbar to a post. The single drive wheel 
rests on a heavy plank on which it slips when the clutch 
is thrown in. The motor is then tried out at various 


speeds and thoroughly tested and adjusted. The 
motor is of the two-cylinder opposed, four-cycle, water- 
cooled type. The machine having but one driver needs 
no equalizing gears. In fact, there are but four 
working gears in the machine. It weighs but 1650 lb., 
and though primarily intended for farm work, may be 
used wherever ordinary teaming is possible and will pull 
as much as five horses. 

Several partly assembled tractors are shown in Fig. 2, 
and thus gives a better idea of the few parts and the 
simplicity of the machine, than does the full view. 


DrivING-WHEEL Work 


The rim, hub and spokes of a driving wheel are as- 
sembled in a special device shown in Fig. 3. The rim is 
5 ft. diameter by 12 in. face and is centered in a sort of 
chuck in which it is held by four screw-operated clamps 
on brackets at the ends of the arms. The hub is held 
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Fig. 1. Butt Tractor UNDERGOING TEST 
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Fic. 2. Tractors Bering ASSEMBLED 
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Fig. 3. ASSEMBLING A DRIVE Fie. 4. ANoTHER VIEW OF As- Fie. 5. Dritting Hoes ror 
WHEEL SEMBLING STAND THE Burt GEAR 




























en a large pin in the center. With the hub and rim in 
place the spokes are easily inserted and made fast. These 
spokes are simply long bolts, threaded at one end and are 
iustened by nuts under the hub flanges as shown. As 
there are 24 spokes, 12 on a side, a man works from each 
side of the wheel. Another view of this assembling stand 
is given in Fig. 4. 
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After being assembled the steel brackets riveted to the 


rim are drilled for the bull gear. This is done as shown 
in Fig. 5. 
pin of which it is free to rotate. A drilling jig is then 
put in place, as shown, and the holes are drilled with the 


drilling machine. 


The wheel is placed over a stand, on the center 


A battery of horizontal boring mills, remarkable for the 
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Fie. 6. Barrery or HorizontaL MILLS 
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Fig. 10. Drittina FLANGE oF A 6-Fr. PIPE 


range of work actually being done at 
the time the photograph was taken, is 
shown in Fig. 6. These machines were 
made by the Pawling & Harnisch- 
feger Co., and the work shown in the 
group, as well as some other examples, 
will be shown in detail. 

The first of the group is shown in 
Fig. 7. The casting is the gooseneck 
used for the front end of the Bull trac- 
tor frame. The hole machined is the 
one in which the bracket for the guide 
wheel turns. This hole is drilled, 
hored, reamed and the ends faced. The 
holding jig is simple as the casting is 
laid in V-blocks and fastened down 
with a strap clamp. The slip bush- 
ings have handles on them, as shown 
at A, to facilitate insertion and re- 
moval, 

Another fixture used on one of 
these machines, though not shown in 





Four-CyLINDER CRANK-CASE 
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the group, is shown in Fig. 8. This fixture is 
used to hold the crank case of a 4-cylinder motor built 
by this firm. All the holes in the case are drilled in this 
fixture. The crank case rests on the cradle, and the top 
of the fixture carrying the bushings is set down over it 
and is clamped in place by the bolts and nuts A and J. 
The fixture is turned to any position by means of the 
handwheel C’, which operates the worm and gear PD and F. 
The various set positions are obtained by means of the pin 
I’, which fits holes in the cradle flange like G. The ease 
with which both the track carrying the fixture may be 
moved along, and the machine spindle set, makes this a 
satisfactory way to handle these cases, 

Oil holes in crankpins are drilled with a special at- 
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Fig. 11. Drituine 1 SMALL CAstTING 


tachment fitted to the boring-mill spindie, as shown in 
rig. 9. This is easily attached, as the sleeve of the de- 
\ice is simply clamped over the spindle sleeve. A taper- 
shanked shaft inside, fits the spindle and drives the chain 
of gears connecting to the offset drill spindle. 

The drilling of the holes in the flange of the 6-ft. water 
pipe, shown in Fig. 10, is a good example of some of the 
larger work done. As in the crank-case fixture the quick- 
ly set boring head and work truck make a good combina- 
tion. In contrast to this large work on the water pipe is 
the job shown in Fig. 11, in which a small casting, 
strapped to an angle plate, is being drilled on the same 
type of machine. 

An unusual way to set a group of radials is shown in 
Fig. 12. These machines were made by the Western Ma- 
chine Tool Works, and are set like a four-pointed star, 
radial arms outward, and all motors and belts in the cen- 
ter. Two air hoists serve the group. Arranged in this 
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way, they are convenient for certain classes of follow 
work, and it keeps the machines near each other instead 
of stringing them down the shop. 
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Making Reamers and Hollow 
Mills with Blades Having 
Eccentric Relief 


By J. Horsreap anp A, DANE 


Reamers and hollow mills with high-speed steel in- 
serted cutters represent the tool practice of today, when 
interchangeability and low cost of first construction and 
renewals are of prime importance. 





Fic. 12, Group or Rapiat Dritiing MACHINES 

The selection of metal for the body is an important 
consideration. Openhearth steel of various carbon con- 
tents, 10-20, 40-60 and 60-80, has been tried, this being 
pack-hardened and heat treated and giving good results 
on the lighter classes of work, although where the tool 
was to be given hard usage, such as removing a large 
amount of stock, or reaming rough castings, a grade 
of nickel-alloy steel was found to give the better satisfac- 
tion, more than paying for the extra cost and trouble in- 
curred in machining metal of this kind. 

Fig. 1 shows the method adopted to hold the blades in 
the reamer body and Fig. 4 represents the hollow mill. 
Figs. 2 and 5 show the blades as held in the spe- 
cial holders for grinding the periphery. In making these 
reamers and hollow mills, the kind of metal to be worked, 
whether mostly steel or grav iron, is an important factor 
for consideration; also whether the tools are to be used 
for roughing, finishing or both, and in direct relation to 
this, is the design of the forming mandrels for giving 
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clearance or angle of relief, as shown by Figs. 3 and 6. 

In the making of the blades, accurate results can be 
obtained by cutting off from say, annealed bars of high- 
speed steel, pieces of proper lengths, and machining to 
given limits, allowing a sufficient amount of stock for 
grinding all around after hardening, although for some 
classes of work it was found that good enough results were 
cbtained by eliminating the surface grinding on three 
sides and only finish-grinding the periphery of the blade. 

We will take, for illustration, the layout for blades to 
be used for reaming a soft grade of machinery steel, from 
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slots in the reamer, Fig. 1, reamer blade former mandrel, 
Fig. 2, the hollow mill, Fig. 4, and the forming holder 
for the hollow-mill cutters, Fig. 5, proceed as follows: 
For the reamer body, Fig. 1: 
Knowing the diameter A and the cutter dimensions C 
and D, Fig. 3, 





B=v (A? — C2) —2D 
For the reamer-blade former mandrel, Fig. 2. 
Knowing the diameter A and the cutter dimensions C, 
D and £, Fig. 3, 
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FIG.3. REAMER BLADE 
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to 5 in. diameter, removing 0.005 to 0.008 in. of 
metal in a machine operation. The blades for these sizes 
could be made in the former mandrel if the angle of relief 
is carefully selected to suit. 

The diameter A, Fig. 2, should not be larger than 
the minimum size to be reamed, as the periphery or lands 
of the blades then approach a flat surface producing chat- 
tering and not cutting smoothly. 

Having decided on blade dimensions, for any given size 
of reamer or hollow mill, to find the distance across the 





REAMERS AND HoLitow MILLs 


B=v (A?— (C— 22 

For the hollow-mill body, Fig. 4, 

Knowing the diameter A and the cu 
and D,, Fig. 6. 

B= V(d?— 0%) $2D 

For the hollow mill-cutter former holder, Fig. 5, 
Knowing diameter A and cutter dimensions C, D and £, 
Fig. 6, 
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Lighting Laws in 


the United States 


By CLARENCE 


SYNOPSIS—A brief review of industrial changes which 
have taken place during the past relatively few years. 
The influence of these changes on the causes contributory 
to the formation of laws governing shop conditions, such 
as ventilation, exhaust systems, sanitation, lead poisoning, 
cleanliness and lighting. General notes on the nature of 
these laws with particular reference to factory lighting, 
intended to aid shop owners and shop managers tn gain- 
ing an understanding of what is beginning to be expected 
of them in the lighting of factory buildings. 

That remarkable and far-reaching changes have taken 
place in industrial conditions during the past generation 
is shown in a striking manner by the summary of the 
United States census report. As an illustration of some 
of these changes, several references may profitably be 


Millions of Inhabitants 
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made to that section of the report dealing particularly 
with manufacturing. It is of interest to note at the out- 
set, as a basis of what follows, that the gross population 
of this country has increased from 5,000,000 in 1800 to 
92,000,000 in 1910. The character of this growth is 
shown graphically in Fig. 1. From this curve it will be 
seen that the total population has practically doubled in 
the past 30 years. 

The question now naturally arises as to how manufac- 
turing has kept pace with the growth in total population. 
Fig. 2 shows the increase of wage earners in manufac- 
turing by years from 1850 to 1910, from which it is ap- 
parent that in the past 30 years the wage earners have 
increased nearly 300 per cent. while the total population 





*Sheffield Scientific School of Yale University, formerly 
lighting expert, Westinghouse Electric & Manufacturing Co. 





Fie. 2. CurvE SHOWING THE Av- 
ERAGE WAGE EARNERS IN MAN- 
UFACTURING BY YEARS 


E. CLEWELL* 


has merely doubled. Again, Fig. 3 shows the per cent. 
of wage earners in terms of the total population and il- 
lustrates clearly the increased proportion of wage earners 
to the gross population, having been only 4 per cent. in 
1850 over against 7 per cent. in 1900. 

Looking in another direction we find from Fig. 4 that 
the gross value of the manufactured products has quad- 
rupled in the past 30 years, that is, it has increased from 
a little more than $5,000,000,000 in 1880 to more than 
$20,000,000,000 in 1910. Finally, the capital invested 


has increased, as shown in Fig. 5. from $2,000,000,000 
in 1870 to $10,000,000,000 in 1900, or by nearly 500 per 
cent. in 30 years. 

A summary of these changes, plotted for convenience 
on one chart in Fig. 6, shows a most striking condition 
of affairs. 


We find that the number of wage earners 


Millions of Wage Earners 
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Fic. 3. Per Cent. or WAGE 
EARNERS IN MANUFACTUR- 
ING TO ToTAL PorpUuLATION 


is. increasing annually considerably faster than is the 
total population of the country, and the gross value of 
the manufactured product as well as the total capital in- 
vested is increasing out of proportion to the increases 
in gross population. On the face of these facts, an un- 
usual development in the industrial world becomes clear- 
ly apparent. This development, in the light of definite 
figures, stands out as a large factor in the industrial situ- 
ation of today as compared with that of, say, 30 years 
ago. 
The conclusion we may deduce from a study of such 
rapid growth is that entirely new conditions surround 
the industries today. Manufacturing is being carried 
on in a larger way in the aggregate, but in addition to 
this, industrial concerns on the average are vastly larger 
than was formerly the case. This expansion has placed 
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new responsibilities upon the employer. He must now 
answer to thousands rather than to tens or hundreds as 
in former years. Has he kept pace with the increasing 
complexity of industrial life, and has he been alive to the 
new requirements of factory life which must be met now 
in new ways and by new and improved equipment? With 
due regard to the exceptional cases, where good work has 
been done in this direction, we feel that the employer or 
factory owner has not on the average and in a large sense, 
progressed as rapidly as has industrial activity, at least 
as far as the shop-working conditions which surround the 
7,000,000 of wage earners today is concerned. 

What may be designated in a general way as the reason 
for this state of affairs? It is quite possible that in the 
vast expansion of the industries during the past decade 
or so, the attention of the employer has been fixed, al- 
most of necessity, on keeping up with orders as well as 
improvements in methods of manufacture, to the partial 
exclusion of attention to shop environment. Perhaps, 
therefore, it has not been so much a matter of fault, as a 
condition which has resulted from stress of circumstances, 
that so little heed has been given to shop surroundings, 
up to within a few years ago. What, then, have been 
some of the probable causes which have led to an awaken- 
ing in this new direction? Two causes stand out promi- 
nently, and while they may not be the sole causes, they 
are here presented as at least partly and possibly largely 
responsible for this. 

The public has, to some extent, become posted on the 
defects of existing conditions and. has taken a hand in 
the demand for improvement, partly through the press 
and partly through legislative enactments. On the other 
hand, the attention of shop owners and managers has 
been drawn to these points as an economy to shop op- 
eration. These two forces, or influences, have now been 
further strengthened and made more definite by the pass- 
age of rules or orders in the legislatures of some of the 
states, wherein the adherence to certain defined stand- 
ards in factory surroundings has been translated into the 
requirements of law. We may now pass to a brief con- 
sideration of this legislation with particular reference 
to shop lighting. 


THe Mracrrness or Facrory-LicHtine Laws 


A committee on factory-lighting legislation appointed 
by the Illuminating Engineering Society, in New York, 
looked into this question last vear with special reference 
to the lighting of factories and workrooms, and found 
that only about a dozen states had any legislation at all 
relating to lighting, a majority of which was of little 
practical value. This fact is probably due, partly to the 
ignorance which has prevailed during the past vears as to 
what constituted good lighting, partly to the absence, 
until recently, of suitable lamps for producing satisfac- 
tory results, and partly to a tendency in the past to draft 
such laws in a general or merely suggestive manner, 
which made enforcement difficult or even impossible. 

For example, Connecticut provides that factories be 
“well lighted,” and that colored and corrugated windows 
may be removed if injurious to the eyes. Illinois requires 
halls and stairways to have lights kept burning when- 
ever the building is in use. Maryland requires factories 
to be “well and sufficiently lighted.” Michigan requires 
foundries to be “reasonably well lighted throughout work- 
ing hours,” and grinding and polishing cannot be done 
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in basements unless suficient light, heat and ventilation 
are provided, as prescribed by the factory inspector. In 
Missouri, Rhode Island, Ohio and New Jersey, if the 
Commissioner of Labor, or inspector, finds the heating, 
lighting, ventilation or sanitary arrangements danger- 
ous to health, he is to give notice to make necessary al- 
terations. Oklahoma requires workrooms, halls and 
stairways leading to halls, to be properly lighted. Penn- 
sylvania has the same requirement, together with the 
provision giving the inspector power to require altera- 
tions where lighting is not sufficient.* 

Out of the dozen states, however, which last year’s in- 
vestigation disclosed as having meager or vague refer- 
ences to factory lighting in their industrial codes, sev- 
eral have taken a somewhat different stand as reflecting 
the new attitude to such matters. Among the latter 
class, Wisconsin and, to some extent, New York, have 
drafted laws possessing fairly definite and enforcible 
rules of this nature. In Wisconsin, the work of for- 
mulating these rules, or orders as they are called, was 
delegated to a committee made up of representativess 
from the following: The State Federation of Labor, 
Merchants and Manufacturers’ Association of Milwaukee ; 
Health Department of Milwaukee: Wisconsin Manufac- 
turers’ Association; Employers’ Mutual Liability Co. and 
the Industrial Commission of the state. The rules drafted 
by this committee were first printed and sent to manu- 
facturers and their associations in December, 1912; a 
public hearing was held in January, 1913, and the re- 
vised rules as general orders became effective in Febru- 
ary of 1913. 

In WIscoNsIN 


The attitude of the Wisconsin Industrial Commission 
is well illustrated in a quotaticu from the introduction to 
their bulletin containing the gervral orders on sanitation, 
as follows: 

In order to place before the committees complete informa- 
tion regarding the more difficult problems in sanitation which 
are found in the various industries of Wisconsin, a com- 
mittee of five deputies of the Industrial Commission made an 
investigation of 40 factories and placed before the committee 
(the one which drafted the final rules) a report of its find- 
ings. In working out standards on sanitetion the members 
ot the committee and the subcommittee have endeavored to 
draft standards which are based on experience, and are in line 
with what is considered good practice. These standards are 
now being adopted by manufacturers over the country in 
making new installations and are found to be efficient and 
economical. The investigations of the committee have re- 
vealed the fact that there is a widespread demand among 
manufacturers for reliable information in regard to the most 
efficient and economic types of sanitary equipment, especially 
exhaust and shop-lighting systems. Many installations of 
exhaust systems and of light equipment have been found 
which were defective in design but which cost as much for 
installation and operation as an efficient system. There is a 
general awakening over the country among manufacturers to 
the economic value of conserving the human equipment of 
their plants, and there never was a time when so much at- 
tention was being given by progressive manufacturers to the 
subjects of shop lighting, elimination of injurious dusts and 
gases, fresh air, proper toilet-room facilities and general 
cleanliness. The manufacturers who have done the most 
along these lines are the most enthusiastic in their recom- 
mendation of their practical value. 


The foregoing quotation from the report of the Wis- 
consin commission is rather remarkable when compared 
with the small interest taken in these general questions 
a few years ago in the average industrial plant. Work- 
ing on a liberal basis of this kind, it is almost a cer- 


*See contribution to the “American Legislative Review,” 
Vol. 1, p. 113, by E. L. Elliott. 
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tainty that the enforcement of these laws as outlined by 
this particular commission will be producive of bene- 
ficial results. 

The special orders in Wisconsin relating to shop light- 
ing may be classed under two heads, as related, first, to 
natural light, and, second, to artificial light. The order 
referring to natural light states, in substance, that all 
factories constructed after the date on which the laws 
hecame effective, must be supplied with adequate natural 
light during the working daylight hours. 

The orders referring to artificial light may be enumer- 
ated briefly as follows: 

1. Each place of employment at present constructed 
and which is not so equipped as to furnish adequate 
natural light during the working daylight hours, must be 
supplied with artificial light in accordance with the four 
following specific requirements: 

2. Each place of employment in which hand or ma- 
chine operations are performed, must be supplied during 
working hours, when daylight is not available, with arti- 
ficial light equivalent in amount, for each 4 sq.ft. of 


| 


MACHINIST 1035 


lamps with proper reflectors, are emphasized at this 
point. ) 

6. Yards, roadways and other places outside of build- 
ings which are frequented by employees in the course of 
their employment, must be supplied with natural or 
artificial light during the working hours so that every 
part of such place is easily discernible. 

Three important notes are appended to the foregoing 
orders. The first of these calls attention to the fact that 
these six orders are based on experience from the stand- 
point of efficiency as well as safety. Further, that these 
standards are as low as can be safely adopted to secure 
resulis and that many concerns have adopted standards 
considerably higher. (It should be noted carefully, there- 
fore, that the standards as set forth are a minimum 
rather than an average working basis. The second note 
discusses the advantages of reflectors for general as well 
as individual lighting, stating that a properly designed 
reflector will add about 35 per cent. to the elliciency of 
the lamp and that to keep these reflectors clean adds from 
25 to 50 per cent. to the efficiency of the reflector. The 
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be provided to avoid unnecessary eve strain. (The need 
for individual lights for each machine, bench or table in 
certain cases, and the importance of equipping such 
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third note mentions the economic value of keeping the 
walls whitened and the windows clean, stating that the 
whitening of walls will increase the natural and artificial 
light about 20 per cent. 

These specific orders and the suggestions contained in 
the appended notes, hardly need any comment. They 
stand for certain definite minimum standards of light 
and the suggestions regarding systematic upkeep of the 
equipment in the renewal of lamps and the cleaning of 
reflectors, are items which are of such vital importance 
that no one interested in the subject can be other than 
gratified that they form an inherent part of this legis- 
lation. 

In New York STATE 

Turning now briefly to the work of the New York 
State Factory Commission, we find definite references to 
the lighting of factories and workrooms in the Senate 
Report No. 36, State of New York, dated January, 1913. 
Here, again, assistance has been rendered to the general 
movement by codperation between the New York State 
Factory Investigating Commission and the representa- 
tives of the Illuminating Engineering Society, in seeking 
to formulate laws conforming to approved practice at 
least in regard to the fundamentals. A quotation from 
the revised reading of the amended labor law of New 
York State, which. contains the references to factory 
lighting, will be of special interest, both as regards its 
intrinsic value and as affording a comparison between the 
two states under discussion. 

This quotation follows: 


All passageways and other portions of a factory, and 
all moving parts of machinery which are not so guarded as 
to prevent accidents, where, on or about which persons work 
or pass, or may have to work or pass in emergencies, shall 
be kept properly and sufficiently lighted during working 
hours. The halls and stairs leading to the workrooms shall 
be properly and adequately lighted, and a proper and adequate 
light shall be kept burning by the owner or lessee in the 
public hallways near the stairs, upon the entrance floor and 
upon the other floors on every workday in the year, from the 
time when the building is open for use in the morning until 
it is closed in the evening, except at times when the influx 
of natural light shall make artificial light unnecessary. Such 
lights shall be so arranged as to insure their reliable opera- 
tion when, through accident or other cause, the regular fac- 
tory lighting is extinguished. All workrooms shall be prop- 
erly and adequately lighted during working hours. Artificial 
illuminants in every workroom shall be installed, arranged 
and used so that the light furnished will at all times be suffi- 
cient and adequate for the work carried on therein, and so as 
to prevent unnecessary strain on the vision or glare in the 
eyes of the workers. The industrial board may make rules 
and regulations to provide for adequate and sufficient natural 
and artificial lighting facilities in all factories. 


It will now be of particular importance to summarize 
the legislative enactments in these two states in tabular 
form, together with standards set by other authorities. A 
study of this table shows, first, that the values in the Wis- 
consin laws are much below those looked upon as sat- 
isfactory on the average in simliar locations by other in- 
vestigators. The fact is, of course, covered largely in 
Wisconsin by the statement that the recommendations 
there given are as low as can be safely adopted to give 
results and that many concerns have adopted standards 
considerably higher than those specified. The table fur- 
ther shows that in New York State, the laws are in- 
definite as regards specific values of light intensity, these 
values being apparently left to the judgment of the ad- 
visory board of the department of labor. 


From the foregoing examples of state legislation, some - 
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idea can be gained of the nature of the work thus far 
accomplished. These examples serve merely as illustra- 
tions. 

Attention should also be drawn to the fact that work 
somewhat along this line has been undertaken in Great 
Britain. The appointment, by the Home Secretary of 
the British Parliament, of a commission to investigate 
factory-lighting conditions throughout that country, 
seems to promise that definite standards will soon be 
established there. 


Repairing a Flywheel by 
Autogenous Welding 
By A. 


At the shops of the Laconia Car Co., Laconia, N. H., 
a 12-in. section of the rim of a flywheel on a 68,000-Ilb. 
press was broken out. If it had been necessary to pur- 
chase a new part much time would have been lost, so the 
repairs were made by the oxyacetylene-welding method 
and the work done by the Waterhouse Co., Boston, Mass., 
using their equipment. 

The important question was to make the repairs so 
that the wheel would be strong enough for the press op- 
erations and also be in good running mesh with its 
mating pinion. 
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DETAIL OF THE WHEEL 


The illustration shows the wheel dismantled ready for 
the welding repairs and placed on a bar so that it is in 
a more convenient location for the operation. The broken 
section may be seen at A. Before making the welds for 
the repairs a template B, with projections which fitted be- 
tween the teeth, was made. The broken part was then 
put into position and the template placed on the outside, 
thus giving a correct alignment to the teeth and the two 
welds were made. The wheel was then put back into ser- 
vice and found to run in perfect contact and is giving 
good service and satisfaction. . 
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SYNOPSIS—In further developing these planers new 
features have been introduced, notably a belt-shifting de- 
vice of extreme simplicity. The bed design is such that 
the gears are all inclosed. 

* 

In building a lighter type of planer of the 24-26-28-30- 
in. class, the Cincinnati Planer Co., Cincinnati, Ohio, has 
brought out a design different from anything hitherto 
produced by them. As shown in Figs. 1 and 2, the bed is 
made with square ends and the legs are placed flush, in- 
stead of with the usual overhung end which is apt to 
give unsatisfactory results when using the table at its 
maximum stroke. Additional legs placed near the mid- 
dle of the bed give increased stability. Oil reservoirs 
are cast into both end girts to catch the oil from the V’s 
and prevent its running out on the floor. 

The bed is jig bored for renewable shaft bearings which 
can be easily driven out and replaced without changing 
the shaft centers. The shaft bearings are oiled from 
each end by a gravity system, the pipes for which are 
conveniently located outside the ved. The loose pulleys 
are provided with self-oiling bronze bushings requiring 
attention about once a month. The driving pulley is of 
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aluminum, which decreases the flywheel effect and adds 
to the ease of reversal. On tests, ihe belt slippage at re- 
versals was only 2 per cent. 

A notable feature is the placing of all gears inside the 
bed. In this way each gear is provided with a liberal 
bearing on each side. This not only eliminates the ob- 
jectionable overhang but adds to the safety of operation 
without the necessity of adding gear guards. 

The housings are carried to the bottom of the bed to 
which they are fastened by two keys, a dowel pin and 
four bolts. 


Tue BeEL_t SHIFTER 


The feature that first attracts the observer’s attention, 
however, is the method used to shift the belts. All link- 
ages, toggles and ball joints are absent. In their place is 
a neat cylinder with cam slots in it. This device is shown 
in the first halftone, and more in detail in Fig. 3. The 
mechanism is simple. As can be seen, the cam cylinder A 
is firmly supported at each end in the bracket B. This 
not only prevents springing, but the bottom of the bracket 
gives support to the belt arms and affords a surface for 
them to slide on, relieving the fulcrum studs and adding 


























Fig. 1. Type or CINCINNATI 24-30 LINE oF PLANERS 
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Fig. 2. SHOWING ABSENCE OF OUTSIDE GEARS 
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Fic. 4. Two or THE CAM-CYLINDER UNITS 
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to the life and accuracy in operation of the mechanism. 
The cam is operated from the tumbler dog C through the 
gear segments D and £ and the rod F’, which is connected 
to a crank keyed to the camshait. Thus all the move- 
ments are circular and positive. 

To show clearly the construction of the cam-cylinder 
bracket and mechanism two of the units are shown in 
Fig. 4+. The cam slots that shift the belt arms as the 
eylinder rocks are plainly visible in the one at the right. 
The cranks keyed to the camshafts are shown at the left 
end of each. The other details will be readily understood. 

A summary of the new or important points of this 
planer is as follows: All gearing inside of the bed, cen- 
ter leg, bed bored for renewable bearings, housings ex- 
tended to the bottem of the bed, gear-shaped tumbler and 
dogs, aluminum driving pulley, bronze-bushed, sel f-oiling 
loose pulleys and shifting device. 

The sizes for the 24-in. planer are as follows: Length 
of table, 6 ft.; length of bed, 10 ft.: depth of bed, 19 in.; 


distance between V’s, 12 in.; width of table, 21 in.; face 
of housings, 444 in. "te pth of rail, 10 in.; length of down 
feed, 10 in.; width of cutting belt, 2 in. ; face of bull 


wheel and rack, + in.; motor 
cut, 5 hp.; total height, 71 in.; 
6200 lb.; weight per extra foot, 


required for 25- to 50-in. 
total width, 53 in.; 
weight, 500 Ib. 
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Labor-Saving Devices in Auto- 
mobile Shops 


By CHesteR S. RICKER 


Three labor-saving devices used at the Cole Motor Car 
Co.’s factory, Indianapolis, Ind., may prove of interest 
and are described here. 

The first of these is a pneumatic body hoist 
for the purpose of setting bodies on their 
chassis with the least effort. It not only reduces the 
labor of setting the bodies but also saves them from much 
damage and wear due to so many people handling them. 
The hoist is operated from the same line as the air drills 
30 that no new piping had to be installed in the shop. A 
three-way valve which is hand-operated admits the air to 
either end of the hoist cylinder or permits it to be ex- 
hausted. 

In the illustration, Fig. 
ering the body place on the chassis. 


installed 
respective 


1, the operator is shown low- 
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other man is required at this time to guide the body over 
the steering column and wheel. Two men with prac- 
tically no effort can set a body where 10 or 11 were re- 
quired before this device was perfected. Not a hand need 
touch the finish when mounting a body in this way, and 
this saves retouching to remove finger marks. 


Metrnop or HoLpInG tie Bopy 


The body is suspended from four steel cables which 
have a. J-shaped hook at their lower ends, these hooks fit 
into the top irons. On the hook is mounted a large 
round weight. This has been added to prevent the hooks 
from unfastening when the body rests on the chassis and 
the supporting cables are slack. A thumb setscrew keeps 
the weights in place once the hook has been placed on 
the top iron. 

The construction of the hoist is shown in Fig. 2; six 
standard malleable-iron pullevs are keved upon two cold- 
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rolled shafts with an air cylinder, piston and a small 
pair of sheaves and the air hose connecting with the op- 
erating valve. All this is mounted upon a rectangular 
structural-iron frame which is supported by two pairs 
of trolleys running on parallel tracks. The eables which 
lift the body are fastened to the outside wheels .1. The 
inside wheels B carry the cables which are attached to 
the operating cylinder C. The two small sheaves D 
mounted on the end of the piston rod # were introduced 
to reduce the piston travel for a given amount of ro- 
tation of the hoist shafts. 


CABINET FoR LINOLEUM 


The device shown in Fig. 3 made the cutting of the 
linoleum used on the running and foot boards easier as 
The rolls of linoleum as they 
come from the producer are 6 long and weigh over 
500 lb. They are, therefore, not to handle; the 
workmen usually cut off a piece of material of convenient 
size and then cut out the smaller pieces to suit their par- 
ticular requirements with naturally great waste as a re- 
sult. With this machine there is practically no waste and 
it is easy to handle the big roll of linoleum while ecut- 
ting it up. Further the roll is kept out of the dust, 
dirt and damp of the floor. 

Sheaves are provided at the top to permit raising the 
roll to a position about midway up the frame. The loose 
end of the material is brought through a pair of lead- 
covered rollers at the top of the cutting board. One of 
these is shown at the top. A steel sliding square is 
mounted upon this board so that the eutting knife can 
be accurately guided when the material is cut. 


well as more economical. 


easy 
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A Grease-Cup FILLER 


A pneumatic grease-cup filler is shown in Fig. 4. The 
object of the device was not so much to increase the speed 
with which the cups could be filled but to insure that 
each cup would be filled full with clean grease. This 
device built up from iron-pipe fittings is shown in detail 
in Fig. 5. The center portion A is a standard piece of 
pipe. The cap B is fastened on it with a 4-pin bayonet 
lock. ‘The lower end is fixed in a cast-iron base C with 
two outlets. The top is made hollow so as to receive 
the piston D while the grease is being put into the cyl- 
inder. Air pressure is used to force the piston down 
against the grease. This causes the grease to flow into 
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Fie. 5. Derarts or AUTOMOBILE GREASE-CUP FILLER 
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the pipe line Z to which the cups are attached. Beneath 
each cup is a pet-cock / which the operator uses in the 
following manner: 

He opens one cock at a time and watches the grease 
cup G@ until he sees the grease just begin to ooze out 
around the threads. Then he shuts the cock and is sure 
that that cup is filled full of good, clean grease. 

There are two air valves and two vent cocks, one of 
each at the top and bottom of the cylinder. The lower 
vent cock /H/ is opened when the grease is being put into 
the cylinder in order to relieve the air pockets which 
might be formed. The pressure on top of the piston is 
regulated by the upper pressure valve J. When the cyl- 
inder has been emptied it is necessary to return the pis- 
ton to the cover so that the supply of grease may be re- 
plenished. To do this it is necessary to open the upper 
vent cock K and turn on the return air valve L. This 
introduces air pressure beneath the piston and quickly 
raises it into the cover. The cover carrying the piston 
is then removed and the cylinder filled with fresh grease. 


. 


A commission has just made its regular report to the Ger- 
man Government with regard to the war treasure which is 
kept in the famous Julius tower in Spandau. This treasure 
amounts to 120,000,000 marks and is all in gold. It is held 
in readiness to defray the expenses of the mobilization of 
troops. It is made up of gold pieces of 10 and 20 marks, 
40,000,000 marks worth of the former and 80,00,000 of the 


latter. The treasure is sealed in 1200 cases which weigh all 
together 48,000 kilos (105,600 Ib). The latest report of the 
commission advises an addition to this treasure and it has 


been decided to add 240,000,000 marks; withdrawing this coin 
from circulation and replacing it with provisional bonds. 


A good way to determine both rapidly and accurately the 
amount of antimony in white metal is said to be as follows: 
Take % gram of a sawed sample; transfer to a 12-oz. flask 
(Erlemmeyer's preferred); add 20 e¢.c. concentrated sulphuric 
acid, dissolving over bunsen burner (a gasoline torch will do 


if no gas is available); let cool. Add 15 ec.c. concentrated 
hydrochloric acid, dilute with cold water up to about 400 
c.c. and titrate with a standard solution of potassium per- 


manganate, the strength of this solution being 1 ec.c. to 0.006 
gram antimony. Standardize the 
der the same conditicns as the sample you are running.—‘The 


World.” 
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Machining Wormwheels 
By HerBert Kirk 


We had the machining of the wormwheel shown in 
Fig. 1, which was done in the following manner and with 
the tools shown. 

The machining tool is shown in Fig. 2. As the cutting 
distance is short, the holder was relieved on the front end 
and ground only about the length on the back end to a 
free sliding fit in the support bushing shown in Fig. 3. 

This support is made from a gray-iron casting that 
is bored in place on the machine after attaching to the 
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: FI6.3 
THE SUPPORT FOR THE TOOL 


A MetTHopD ror MACHINING WORMWHEELS 


base of the cross-slide; it is then fitted with a hardened- 
steel bushing ground true to size outside and in. The 
movable part of the cross-slide that is left free to move 
is shown at A, while the support is fastened to the 
base B. 

The tool heads and the support are made large enough 
to pass the work through the support, while putting it 
into and taking it out of the machine. 

After chucking the work, it is first spotted with a 
drill to remove stock from the center of the forging, the 
piece is then roughed and finished with two of the tool 
heads shown, the outside diameter is then cut to size and 
grooved with the cross-slide, the turret and cross-slide 
tools being used simultaneously without interference. 

x 


There is some conflict of opinion concerning the deterior- 
ation of oil frem use as a lubricant. In order to determine 
exactly what degree of deterioration oil suffered from con- 
stant use, a series of tests were made on a variety of samples 
of oil at the Cornell University laboratory. The tests proved 
conclusively that when oil is properly filtered it can be used 
indefinitely without losing any of its lubricating qualities. 

& 

The total production of iron and steel wire rods in 1913, in 
the United States amounted to 2,464,807 gross tons, against 
2,653,553 tons in 1912, a decrease of 188,746 tons, or over 7.1 
per cent. In 1913 the steel wire rods rolled amounted to 
2,463,975 tons and the iron rods to 832 tons, as:compared with 
2,652,264 tons of steel and 1289 tons of iron rods rolled in 
1912. Small quantities of steel copper-clad wire rods are in- 
cluded in the total for recent years. It was necessary to 
estimate the output of one plant in 1913. The maximum 
production of wire rods was reached in 1912. The year of 

next largest production was 1913. 
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Through the Inspector’s 
Gage 





The straight man never kicks at system if it is fair 
and hits every one the same, but a system must help to 
get out work, not hinder it. 

* * cS 

The cleanliness of the shop floor is essential to good’ 
health. It has been stated on good authority that spit- 
ting on floors spreads tuberculosis more than any other 
one cause. 

* * * 

The most familiar type of formed milling cutter is 
that used in cutting gears; this is so shaped that it may 
be ground until the tooth is very thin without losing 
its original form. 

* * * 

The delivery department of the shop is the one place 
where the condition of the whole shop organization is 
best reflected. The delay of any detail is bound to show 
when this department is reached. 

* * * 

The value of steel mixture in iron casting has been 
known many years and in the early days steel in its 
various shapes was added to the melted iron in the ladle. 
Under the best conditions, 3 per cent. of steel could be 
thus added, but usually 1 per cent. was near the high- 
water mark. 

* * 1 

To draw a clear distinction between parts produced 
at a profit and those produced at a loss is not easy to 
the majority of concerns. Home-production is usually 
considered less expensive, but this should be very care- 
fully tested in the working before it is accepted as an 
axiom. 

1 * 1 

Standards for payment can be set with almost mathe- 
matical accuracy for automatic machines inasmuch as 
manual dexterity has been almost wholly absorbed in the 
automaticity of the machine, leaving only “the expert 
knowledge” of the operator as the unknown. 

* * * 

Personal prejudices have no legitimate place in the 
day’s work, and the machine buyer must remember this. 
If the best make of machine, from the stockholders’ point 
of view, happens to be made by the man who stole his 
best girl and blacked his eye in the bargain, he must 
forget all but the output of the machine. 

* * * 

In lubricating the cutting tools in various kinds of 
work the following formulas have proved their value: 

For turret-lathe work: 15 gal. good mineral oil, 5 gal. 
kerosene. 

For drilling and milling: 1 gal. soluble cutting oil, 15 
gal. water. 

For a general mineral oil mixture on screw-machine 
work: 65 per cent. mineral lard oil, 35 per cent. kero- 
sene. 

For milling and turret-lathe work: 21% Ib. 
1 bbl. cold water, 3 to 5 gal. mineral lard oil. 

For grinding: 1 gal. of the above mixture to 3 gal. 
water. 

For screw cutting on the engine lathe: 60 
lard oil, 40 per cent. mineral oil. 


soda ash, 


per cent. 
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Letters from Practical Men 
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Multiple-Spindle Profiling 
Head 


It often happens that a casting has several bosses which 
require finishing, and the tool illustrated was made for 
work of this nature. 

It is built on the lines of a drill head, but is of stronger 
construction. It is composed of a casting A and a cover 
B, which has an extension for fastening to the profile 
miller. The motion is taken from the spindle through 
a tapered plug C, the end of which is provided with a 
key that engages the main driving gear D. This ar- 
rangement simplifies the lining up of the head on the 
The main driving gear D meshes through 
idlers F with gears F on the cutter spindles. These are 
hollow and key-seated to suit the milling arbor G. This 
is adjustable by means of the nuts and check-nuts H. 


machine. 




















Oil Level 
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MULTIPLE-SPINDLE PROFILING HEAD 





The spindle gear F runs in bearings J and K, the thrust 
being taken by the washers L, alternatively bronze and 
steel. The lower bearing A is threaded outside to take 
up for wear. 

‘The bottom of the casting A is used as a tank for lub- 
ricating oil which enters several brass tubes M, perfor- 
ated at the bottom and filled with a wick. The wick is 
spread at the top into a sheet of felt N, which carries 
the oil to the thrust washers. 

By reducing the necessary motions of the profiler table, 
this head effected a saving of approximately 50 per cent. 

P. P. Fenavx. 

Lynn, Mass. 

& 


A Boring and Recessing Tool 

The illustration shows a tool to be used in the turret 
of a screw machine for boring and forming grooves and 
chambers in work after it has been drilled. The body A, 
Fig. 1, is made of mild steel 154 in. diameter and 334 in. 
long. A taper hole 234 in. deep is bored and reamed ec- 
centric with the outside of the body to allow %-in. 
throw. 

This hole is counterbored ;'; in. deep and 1% in. di- 
ameter to receive the torsion spring B. Holes are drilled 
and tapped for the lever C and the stop-screws ) and 
E. A slot is milled in the body at F, 3¢ in. wide and 

Motion of lever 
in cutting 
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one-third the way around its periphery for the stud G, 
which screws into the taper bearing and serves as a stop 
for the screws D and E and to hold the body A on the 
shank H. It is protected from dirt and chips by a steel 
plate, which is held in place by the screws J. The shank 
consists of a piece of steel 6% in. long, of the same 
diameter as the body A, and machined at one end to fit a 
screw-machine turret, and the opposite end is turned to 
fit into the taper hole in the body. 

The cutter K is made of high-speed steel and fits 
to a shoulder on the body, being held in place by a screw. 

Fig. 2 shows another way to make the body A for hold- 
ing a different style of cutter, which is used on smaller 
work. In using this fixture the tool can be set for bor- 
ing or truing a hole in the work, after it has been drilled, 








AMERICAN 





1042 


by setting the stop screw F, Fig. 1, to the depth of cut 
te be made. The hole can then be chambered out by 
throwing the lever C over slowly. This lever revolves 
the body A on its eccentric bearing and causes the tool 
K to eut to the proper depth, which is determined by ad- 
justing the stop screw ). The body A is returned and 
held in the central or normal position by the torsion 
spring B. 
E. P. Fickes. 
Dayton, Ohio. 


ea 


Use of Photographs by the 
Draftsman ) 

A draftsman may at times be called upon to draw 
things far beyond his ability as an artist, like a horse, 
for instance. 

If he has access to a camera, let him take a photograph 
of the horse first, as shown in Fig. 1. 

Second, make a print and draw the outline only, in 
pencil, on the photograph. Be careful to have all of the 
lines heavv: if there are fine lines like the hair in the 
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PHOTOGRAPH OF HORSE 


Fic. 1. 











Fig. 2. 


PEN AND INK REPRODUCTION 


mane and tail, mass them into groups with heavy lines as 
shown on the illustration, Fig. 2. 
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Fie. 3. Size or Men’ 

Having made the outline, bleach the print, causing the 
print to fade away into a neutral color and leaving the 
pencil lines standing out boldly. To bleach a print, use 
sodium hydrate (lye) if a blueprint and mercuric chloride 
(an intense poison) for brown or velox prints. 

The outline can then be traced in the usual manner as 
shown. 

There are times when a draftsman is required to draw 
@ wagon seat or some detail that requires him to know 
how big a man is. This is conveniently done by making 
a jointed man, Fig. 3, of cardboard, to scale, and ar- 
ranging him on the drawing as a guide for sizes. 

G. F. SuMMERrs. 

Davenport, Iowa. 


"3 


iS) 
A Limit Gage 
The limit gage shown in the illustration is useful for 
such work as piston-ring grooves and other slotted work. 
The three disks A are ground to the desired sizes, one of 
them being of standard thickness while the other two give 
the limits in either direction. They are placed in the 
form of a triangle and held together by the serew /}. 
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A Limit GaGE 


The pins through these disks do not extend through the 
outer plate. Should the disks become worn or injured 
in any manner the center screw may be loosened and the 
disks turned slightly, thus presenting an entirely new 
surface for use. 

The disks may be stamped along the edges and the tri- 
angular frame should also have a corresponding size 
stamped over the center of each disk. It is well to have 
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the standard disk left smooth while the one undersize 
may be knurled around the circumference and the one 
oversize have deep notches milled in the edge. In this 
manner the different disks may be readily distinguished 
by the sense of touch so that the possibility of error in 
using the wrong disk is reduced to a minimum. 
D. O. BARRETT. 
Mansfield, Ohio. 


How Would You Do These Jobs? 


Here is a job which is simple but the question is, which 
is the best way to do it? Figs. 1 and 2 show a round 
piece of steel 214 in. diameter and %4 in. thick, with a 
s-in. hole tapped in the middle and one of the corners 
rounded. The piece would be made from a bar, conse- 
quently, it would have to be a little under 2% in. diam- 
eter or else a larger size of commercial steel would be re- 
quired. None of the dimensions are of any great im- 
portance; they could vary as much as a sixty-fourth. ex- 
cept in the tapped hole, as the article is used as a weight 
into which a certain advertised article is to be screwed. 
The bottom would have to be flat and the finish good. the 
rounded corner would have to have the edge and top : 
tangent to the quarter circle and the radius of this circle 
would be % in. 
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Fig. 3. 








THe Two Pieces or Work 


Oxe MetTHop 


One way to produce this would be to pass a bar through 
a hollow-spindle lathe, which would allow the top to be 
faced, the outside diameter turned, the rounded corner 
made, the hole drilled and tapped, and the piece cut off 
all at the one setting. 

At first sight this may seem attractive, but would not a 
lathe with a hollow spindle large enough to take 214-in. 
rough bar steel be clumsy to handle and therefore slow? 
After the piece was cut off a second operation would have 
to be performed to give a good, smooth surface on the 
bottom, as usually a parting tool gives rough and uneven 
work. Certainly, in drilling the small tapped hole in the 
center the speed of this lathe would be slow and to bring 
up the tail center to steady the tap would require the 
moving of a considerable weight. Another way would; be 
to cut off the pieces with a cold saw or a cutting-off ma- 
chine. 

ANOTHER Way 

Now which method, in the opinion of readers, would 

do this work the quicker? After the pieces were cut off 


they would have to be chucked; a 14-in. lathe would be 
large enough for this and would be much handier than the 
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large hollow-spindle tool above referred to, the piece could 
be faced, the corner rounded and the diameter turned up 
close to the chuck jaws. 

The tapped holes could be more quickly drilled and 
tapped. When the piece was removed a special chuck 
would have to be made to hold the piece so that the un- 
finished part of its diameter could be machined and the 
bottom faced off. In the first case there would be a good 
chance to polish the diameter, round corner and top. In 
this second case it would be somewhat more difficult to get 
a nice finish on the diameter. Probably it would be 
necessary, to get a finish that would be really handsome, 
to make a screw arbor on which to do the polishing. 

STILL ANornrer Way 

Of course, some mechanics might consider it better to 
put a larger hole in the piece and plug it, the plug being 
drilled and tapped entirely separate from the piece it- 
self. There would be no objection, as far as the use of 
this article goes, to this method, providing the plug was 
set in firmly. 

HANDLING TIE SECOND PIECE 

The second piece, Fig. 3, that I would like to hear your 
readers expatiate on is this: The piece is made of cold- 
drawn stock 144x144 in. The V-shaped piece would be 
milled, a pair of mills of proper form being furnished 
with the job. A %-in. hole simply allows a bolt to be 
passed through it to hold it to a surface. The total length 
of the piece would be 214% in. and the depth of the cut 
would be *4 in., the milling cutters finishing the top of 
the V as well as the sides and removing the stock on both 
sides of it the full length of the piece. 


CuTTine Orr As THE First OPERATION 


Usually I think these pieces would be cut off in a 
miller, two or more cutters being used. The holes would 
then be jigged and these pieces bunched together, say, 
in lots of three and put in a vise with a special jaw and 
the milling cutters run over them. The hole could be 
drilled equally well after the milling operation. The op- 
eration of cutting off these pieces would require a travel 
of somewhat more than the width of the stock, that is to 
say, 1144 in. 


DRILLING AS THE First OPERATION 


Now, could not something be gained by drilling the 
holes with a jig in pieces of stock, say, 4 ft. long, or 
some multiple of the total required length of the pieces 
and the cuts, bunching two pieces together, using a pin 
in the vise jaws to locate the position which would meet 
the drilled holes in milling the V’s and then parting the 
pieces after the milling work was done? If the shop were 
equipped with multiple drills, several holes could be 
drilled at a time if the stock was left long and here would 
be a gain, and as the depth of the milling cut was *4 in., 
there would be just so much less than when the full width 
of the bar had to be parted. 

These jobs are simple enough and are not unusual and 
must have their counterpart in machine shops all over 
the country, and it’s fair to assume that, as Mr. Job 
Hedges has put it, “We might believe that one man has 
more brains than two men or even three men, but we can- 
not believe that one man has more brains than all the rest 
of the world put together.” I am only one man and | 
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think that the readers of the AMERICAN MACHINIST 
would like to hear something on this subject from some of 
the other men who probably know more than I do. 

W. D. Forbes. 


New London, Conn. 


cs 
Indexing Milling Fixtures 


The fixture illustrated is simple and quick operating, 
the clamping of the work being accomplished by one 
movement of the clamp lever. The indexing and clamp- 
ing of the fixture is done with a triple movement of 
another lever. 

The fixture was designed for milling square end slots 


at right angles to each other on cylindrical work. The 
holding of the work is on the miller-vise principle. The 


stationary side of the holding portion of the fixture is 
shown at A, and B is the sliding or clamping element. 
The clamping is done by means of the screw C and the 
lever D. The screw is squared for the lever at 2. The 
nut / holds the lever after it has been placed in the most 
convenient position when the work is clamped. All the 
work being cylindrical the cheapest holding jaw is a bush- 
ing. The bushings are bored to fit the work and turned 
on the outside to fit the two retaining screws, hardened 
and cut in two. 

The upper or work-holding part of the fixture is turned 
at G to fit the base H. It is slotted at J for the index- 
clamp bar J. This bar is pivoted at K, its outer end 
carrying the hook clamp L. At the center of the fixture 
it carries the bolt MW; the clamp plate N in its normal 
position is held by four screws O so that the upper part 
of the fixture is a free turning fit in the base. The in- 
dex notches P are 90 deg. apart. 

The fixture is clamped in either position by dropping 
the index-clamp bar J into a notch P. The hook clamp L 
is then forced under the pin Y. This draws J down at 
the outer end and puts a tension on the bolt M which 
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in turn brings the clamp plate N up against the surface 
FR and clamps the whole fixture rigidly together. To in- 
dex the hook the clamp J is raised and the index-clamp 
bar J is raised until it clears the notch P, then turned 
until it strikes the shoulder S, dropped into the notch 
and clamped as before. ;, 
C. KNOWLEs. 
Providence, R. I 


A Converted Cam Miller 


Turning an old slotter into a vertical miller was the 
only way I could see to machine successfully the steel 
castings, Fig. 1, in the form of a cam. 

I was foreman toolmaker and the general foreman put 
it up to me to rig up something to do the job. I first 
had a casting A, Fig. 2, made. This casting was bolted 
onto the ram of the slotter and carried a vertical spindle 
B. This spindle was supplied with fiber thrust washers 
at C and D, and an adjusting nut with a grub screw 
taking up all the end play. The lower cnd of this bar 
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SLOTTER CONVERTED INTO A CAM 


was bored No. 5 taper to receive an end mill 3 in. diame- 
ter with flutes 3 in. long. Ten left-hand helical flutes 
were milled in it at 20 deg. to the axis. The top end 
was turned to No. 5 Morse taper to receive a reducing 
gear. The driving spindle of this reducing attachment 
was No. 4 Morse taper, and on this I put an air. motor, 
which provided the motive power. 

The castings were first caught in the chuck of a large 
lathe and the edges cleaned up and the largest radius 
bored and faced to the proper depth. They were then 
laid out on the finished edge to the proper shape. They 
were then put on the slotter table, leveled up and then 
bolted down by means of clamps. The cutter was now 
lowered by means of the flywheel 7 till it touched the bot- 
tom of the cam and was clamped by the setscrew F. The 
cutter was then fed over the edge and no trouble was ex- 
perienced in machining to the lines. The table had longi- 
tudinal, cross and rotary feeds. In this way we machined 
10 castings very satisfactorily. 

Joun W. Duny. 

Toronto, Canada. 
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The evaporative efficiency of oil, if thoroughly atomized in 
a well designed burner, is considerably higher weight for 
weight than that of coal. Results of trials show that 1 Ib. of 
crude petroleum with a net calorific value of from 18,000 to 
18,250 B.t.u. will evaporate from 14% to 15 lb. of water from 
and at 212 deg. F. 
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The Futility of Individual 
Filing Schemes 


The article under the above heading on page 912 “hits 
the nail on the head.” There can be no question whatso- 
ever about the great utility of a proper indexing arrange- 
ment. There can also be no question whatsoever about 
the relatively small utility or possibly even of the abso- 
lute inutility of any individual filing scheme. 

A filing scheme must necessarily include an indexing 
scheme, and an indexing scheme can realize its possible 
utility only when it is adopted by a relatively large num- 
ber of people or institutions. 

I have on various occasions tried to induce the AMERI- 
cAN Macuinist, through its Editorial Department and 
through its Business Department, to adopt a proper 
indexing scheme in order to make the great mass of 
really useful material that its pages contain actually per- 
manently useful. Both the Business Department, that 
is to say Mr. Hill himself, and the editors, that is to 
say Mr. Alford and his various assistants, have agreed 
that such a thing would be useful, but they have hereto- 
fore not translated such an agreement into practice. I 
believe that this is a decidedly shortsighted policy on the 
part of the AMrerIcAN MACHINIST, and would suggest 
that the journal ask the opinion of its readers directly 
on the question. 

My suggestion is that the AMERICAN Macuinist adopt 
some already fairly generally adopted indexing system. 
Probably the Dewey index is the most uniformly adopted 
to date. The original Dewey index as published for libra- 
rians has been extended by the University of Illinois to 
cover mechanical engineering in further detail, and this 
has been, in turn, further extended to cover details of 
automobile engineering and published in the Transac- 
tiuns of the Society of Automobile Engineers. 

Under the Dewey index plan, if adopted by the Amrrt- 
CAN MACHINIST, every article would be given not only 
the present heading, but there would be printed beside 
this a Dewey index number. 

Any reader interested in filing clippings would simply 
gather together all of those bearing the same index 
number. 

Any reader who does not wish to cut up his paper 
would find every article ever published by the AMrerIcANn 
MACHINIST on a given thing by consulting the annual 
index, which annual index would have a numerical index 
of all of its Dewey index numbers referring to the vol- 
ume and page. Such reader could then very quickly, by 
the simple reference to one number, find everything pub- 
lished in the AMERICAN MACHINIST on that subject. As 
it is now, the searcher would have to try to think of 
every possible heading under which somebody might have 
published information on this subject, and how many 
such headings are possible only he knows and appreciates 
who has tried to get together the published information, 
only to find that probably half has escaped his search. 
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Discussion of Previous Question 
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I myself can answer for it that even the painstaking 
Information Department of the American MACHINIST 
confesses itself to be absolutely unable to respond to a 
request for date and number of various articles published 
in the AMERICAN MACHINIsT on a given subject. 

I have stated that in my opinion the failure to adopt 
such a simple arrangement is a shortsighted policy, and 
I base this, not on any altruistic viewpoint that the 
AMERICAN Macuinist should possibly have, but on 
straight, flat business. I would be pleased to subscribe 
for two issues of the AMERICAN MAcHINIsT so that I 
could tear up each issue and file every indexed article 
with a minimum danger of having to destroy one article 
in filing another. That would bring in one more sub- 
scriber, at least, and a good many others once the mat- 
ter was brought home to them. 

But there are many other technical publications aside 
from the AMERICAN MacuINist. As a matter of fact 
the publishers themselves handle a stately list of other 
and valuable technical papers. The extension of this 
indexing scheme to all of those other papers would enor- 
mously increase the ability of the individual to gather 
information, up-to-date, and conveniently accessible, on 
every subject covered by these papers or on every subject 
that would interest him. 

The first question asked by editor and business mana- 
ger alike is about the cost. I have determined this by 
indexing a six months’ issue, that is to say 26 numbers 
of the AMERICAN Macuinist, and have found that I 
could do this whole work in one evening. This means, 
therefore, that the assignment of index numbers to every 
article published in each weekly issue of the AMERICAN 
MACHINIsT ought certainly to not occupy more than one 
half-hour of some subeditor’s time, and it is not probable 
that even the AMERICAN MACHINIsT pays its editors at a 
rate which would make a half-hour’s time tax a serious 
factor. 

Henry Hess. 

Philadelphia, Penn. 
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Lamp Holder For Surface 
Grinder 


On page 603 there is illustrated a lamp holder for a 
B. & S. surface grinder. The holder is shown to the 
right of the operator as he would stand at the machine. 
Now, in setting the wheel down to a job, most men bring 
the table up from the left or against the wheel; with a 
light holder, as shown, the shadow of the whecl ard 
spindle will fall upon the work which is just where it 
cught not to be. : 

Again, if the operator is feeding the wheel down, the 
shadow of his arm and hand will be cast up over the 
graduation, since it is customary to use the right hand 
for this purpose. A fixed light directly before a man’s 
eves cannot have a restful influence, especially when ne 
protecting shades are used. I would suggest that the 
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light be hung to the left of the machine with the ball 
shaped casting attached to hold steady against that cur- 
rent of air. 

I will also suggest that the grinders be furnished with 
guards to cover the wheel and protect the spindle from 
grit. They should be always in place except when using 
special wheels. Attention to this point will cure the 
“considerable current of air” which Mr. Jenner men- 
tions. 

DanieL F. Morrarry. 

South Meriden, Conn. 

% 
The Message of a Drawing 

Unless a drawing gives a workman information so 
exact and complete that he may reproduce the identical 
thing which is represented it fails in its purpose. And 
unless this drawing exactly represents the shape and size, 
the material and finish, and all the individual charac- 
teristics of the object to be made it is something less 
than complete. The purpose of a drawing is, to give 
the workman such complete and exact information that 
his result may deviate in no way from the idea in the 
designer’s mind, and it is only the liability to error, both 
on the part of the man who reads the drawing and the 
man who makes it, which prevents this accomplishment. 

What is a perfect drawing? First and foremost it 
must conform to the above idea of completeness; second, 
it must be made within reasonable limits of cost; and 
third, it must be easy to read. There is not much oppor- 
tunity to deviate from the idea set forth in regard to 
completeness, but in the cost of making, and in the ease 
with which it may be read there are widely differing 
opinions about how a drawing should be made. Yet in 
spite of these differences, and of the deplorable lack of 
uniformity in symbols, drawing is still the most effective 
and successful language ever devised for the conveying 
of information. 

A LANGUAGE WITHOUT A DICTIONARY 


The language of the engineer is the only existing lan- 
guage which has any extended use at all which has no 
authority to which reference may be made in regard to 
the meanings of symbols and conventions. Conditions 
are such that workmen passing from one shop to another 
find that their information comes to them in such form 
that they are uncertain as to meanings when in reality 
the drawing may be quite correct. The reason for this 
is that each drafting office has its own colloquialisms, 
its own dialect; and the result of attempts on the part 
of draftsmen to reduce the cost of drafting has been the 
debasing of their own language. 

This condition is one which tends to grow worse rather 
than better, and it is working a hardship on both drafts- 
men and artisans in the shop as well as increasing the 
liability of expensive mistakes due to differences in in- 
terpretation. The condition may be remedied, if not 
indeed cured, and the process of bringing this about 
should be comparatively easy, for, as pointed out on 
page 916, standardization “is something which can be 
readily adopted, for it will not disturb any existing prac- 
tice in a way to cost money. . . .” 

The saving grace of the situation has been the fact 
the language of lines and figures may be supplemented 
by shop notes in English. Some draftsmen believe that 


MACHINIST Vol. 40, No. 24 
notes on a drawing are an admission of their inability 
to draw, and for this and other reasons have failed to 
take advantage of this most potent means of elucidating 
obscure points on a drawing. They should always bear 
in mind that a drawing is a means and not an end, and 
that the ultimate test of its worth lies in the product 
which is built by means of it. And if this drawing may 
be made easier for a workman to read by the inclusion 
ofa printed direction here and there, they should be 
used. The ease with which the workman gets the idea 
is more important than any mere pedantry in repre- 
sentation, and draftsmen would do well to bear in mind 
that a judicious combination of drawing with intelligent 
and pointed shop notes gives a result which is easy to 
read, and therefore worth something, 


Tue Use or ENGLISH ON A DrawiInGa 


The suggestion on page 916 is worthy of the attention 
of every draftsman, and it is indeed high time that they 
depart from the endeavor to convey all the information 
on a drawing by means of some symbol or convention, 
and especially since these symbols and conventions mean 
different things in different shops. But the idea that 
is suggested regarding the inability of a drafsman to 
express himself in English is open to question, at least 
so far as draftsmen alone are concerned. Mr. Norton 
is quoted as saying: “A draftsman who had the ability 
to write down in plain English a full explanation of a 
blueprint capable of being understood by any workman 
would be a novelty.” Would not any man who could do 
that be a novelty? Are not the plainest, simplest writ- 
ten statements open to double interpretations? In few 
written statements is the message in the mind of the 
writer put down with exactness; and the message which 
e@mes to the reader is often not in accord with the 
message in the writer’s mind. It is for these reasons, 
doubtless, that the language of the designer came into 
existence. With all its imperfections, with all its dia- 
lects, it is still an exact means of giving orders, and when 
coupled with a judicious use of written notes drawings 
may be made to fulfill their purpose. 

F. G, HieBer. 

University of Iowa, Iowa City, Iowa. 
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Finishing and Lining Up 
Cycle Frames 


The bicycle-frame-truing fixture on page 710 is in- 
teresting. 

In the factory of the Pierce Cycle Co. is a somewhat 
similar device but, to my mind, simpler of operation, and 
more accurate in the results obtained. 

From the illustration it will be seen that the fixture is 
vertical instead of horizontal, and that sliding bars or 
arbors are used, operating in accurately plaeed bushings. 

This method is used in place of the surface plate and 
gages in the fixture previously described. 

In aligning a frame the first step is to clamp it in 
place by means of the screw vise A. This is bolted to the 
bed of the fixture and the Bicycle frame is held in the 
proper position by two short plugs which fit into the 
frame bracket on either side, these plugs being mounted 
on the jaws of the vise. 

After the frame is thus clamped, the plug B is dropped 
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into the seat-post mast. If this part of the frame is out 
of line the plug will not pass into the hole unless it is 
forced. If this is the case the frame is “pulled” with 
the bar shown at XK until the plug drops into the frame 
by its own weight. 

This part of the frame having been trued, the plug is 
left in the tube and the head is next aligned. 

An arbor C is passed througi the head, fitting in the 
ends only, these ends having been reamed for the recep- 
_tion of the ball cups. The two plugs D slide back and 
forth in the fixture the same as the plug B, but have 
forked ends which pass over the arbor C. The head is 
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FINISHING AND LINING Up CycLe FRAMES 


twisted until the forks on the ends of the two plugs slide 
freely over the arbor. 

The rear stays are also trued in this fixture, both ver- 
tically and horizontally. A slide, operated by the lever 
7, has mounted on it a block the exact width of the 
spread of the rear stays, the whole being slid between 
the stays, they are then “pulled” until they fit the block 
on both sides. 

This block also has a bushed hole in which fits an 
arbor of the same diameter as the width of the slots in 
the stay ends, this arrangement takes care of the ver- 
tical adjustment of the stays. To insure perfect align- 
ment this arbor must pass through both stay ends and 
the bush in the block. 

The frame is put in this fixture several times in the 
course of construction. The blocks at Z fit around the 
tubes of the frame and are used with the lever K, so as 
not to dent the tube when “pulling” it. 

CHARLES G. KAELIN. 

Buffalo, N. Y. 


~ 
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The Cutting Action of Water 
on Dissimilar Metals 


In the column, “Through the Inspector’s Gage,” cn 
page 774, mention is made of the cutting action of water 
when two dissimilar metals are in contact. 

Having had a rather peculiar experience along that 
line, I thought it might be of interest to you. The 
article in question eonsisted of a 5-ported plug valve, 
‘he five ports being in the case which was made of com- 


position. The plug was made cf cold-rolled steel and 
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took its water through a hole in the center and one poré 
cn the outside. 

The valve was operated under a pressure of only 90 
Ib., but the steel plug became scored on the cutoff side 
in a very short time. 

The section cut away by the water was the width of 
the port and extended back on the surface about 14 in. 
and about */,, in. deep. The surfaces would be bright 
and free from rust. 

The valve was twice replaced and acted the same in ail 
cases. 

The plug was then covered with a brass sleeve and 
ground to a seat in the old casing. There is no lubrica- 
tion but the valve has been operating for a much longer 
time than any of the others and shows no wear to speak 
of, and no scoring. 

M. P. CHaptLin, 
Fairfield, Maine. 
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The Arrangement of Drafting 
Work 


Drafting, of which Mr. 
is a much discussed subject which most of us look on as 
a necessary evil. A drawing of a complicated machine 
must be a complicated drawing. A drawing of a crooked 
part or one with a number of drilled or cored holes at 
various angles is necessarily a difficult one to make and 
likewise a difficult one to read. 

There is an occasional genius who can see through a 
mill stone regardless of the hole who can see his way to 
design a simple machine where others find it necessary 
to make it complicated, but such men can earn more 
money outside the drawing room. We are always going 
to have complicated work in the shop, and probably we 
shall always have complicated drawings to work from. 
The only thing we can do about it is to gradually elimi- 
nate from the shop men who cannot read a drawing 
for anything more serious than a square-head bolt, and 
from the drawing room everyone who persists in making 
his work more obscure than is necessary. My experience 
indicates that the greater number of scraps between shop 
and drafting room come under two heads, one that of er- 
rors in dimensioning, the other failure on the part of the 
man in the shop to recognize the significance of dotted, 
short or faint lines on views in which the outline of some 
detail does not appear in a way which indicates its char- 
acteristic proportions. A large part of the value of ex- 
perience in the case of machinists lies in their familiarity 
with the different designs and idiosyncrasies of the drafts- 
men in different shops, and within the one shop it often 
lies in the fact that the man has learned to get along 
without drawings except as memoranda as to sizes. Teach 


Summers writes, on page 799, 


crawing to everyone who can comprehend it. 

It seems as if there must still be some work for the 
standardization of drawing-room practice, as to the con- 
ventionalities. Mr. Summers suggests some rather new 
ones that hardly appear likely to decrease the confusion 
already existing. 

E. H. Fisu. 

Worcester, Mass. 

cs 

When cutting taper pipe threads in the lathe, a simple 
rule to remember is to set the tailstock over as many thirty- 
seconds of an inch as the work is inches long. 
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Editorials 


ScAMONOTLOANEAENLTLNNNLULLGLSUSLELUOSGUOOOLUOONSNUOONGNOGOGONOGNNGUOGSUOUUUSOOENOO00008G08008SS2QQ0000000000OUCOOOOUOOOONOOOONOOOOOUHUOGOUOUUOUANOUEOAOOUAGOONUNAANALALELSLUUOLEOOUEUGUGAOUEUOUGLOOUGOGOEGOOGEOOOGGGECUOGEOOOGOGGNGG00000000000088!C0000U00UU0{UUUUUUUUULULUIUOUUEEEOOEOOUOOOOOUOLOOOOOOOOOOOOUOOOOOOOOOOOOUUUUUUUUUUUUUUEUUUUUUUUUUUUUUUUUUUOUUQOOUOUUUOUOUOOUOOUOUUOUUUUUUUUUUUUUUUUUUUU ULLAL 


After a man has given up manual work in the shop, 
after the callouses have disappeared from his hands, and 
the cast-iron dust from the lines in his skin and from 
beneath his finger nails, what is there about him to show 
that he has ever worked on a machine or at the bench? 
How many superintendents, managers, designers and en- 
gineers realize that the men in the shop probably think 
they never worked with their hands? Might not this 
fact be used as a tie to increase the mutual confidence 
end codperation between all the men in the shop? 

At the recent convention of the Machine Tool Builders’ 
Association, one of the best known machine-tool design- 
ers in the country confessed to his part in an incident 
which well illustrates this point. He said: 

Some time ago I was interested in the tool chest of one 
of our men. I asked him if I might look into it, and after 
doing so I complimented him upon the neat appearance of 
his tool chest. Incidentally, the fact came out that I myself 
had used tools and had worked at the bench at onetime of my 
life. The young man seemed to be much surprised. He said, 
“Did you ever work?” For a moment it seemed strange to 
me that anyone should suspect that I had never worked with 
my hands, but after all, how should he have known anything 
about it? I knew it, but how should he know? We have got 
to get some way of more closely identifying ourselves with 
the interests of our men. 

This almost suggests the need of some badge or honor 
mark that all of the men who have worked with their 
hands may wear when they have changed to some other 
eccupation, to show that they actually know what manual 
work is. 


- 
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Where Navy-Yard Improvement 
Should Begin 


During the past few weeks these columns have carried 
a number of comments on navy-yard conditions, and have 
declared our firm belief in the principle of subdivision 
of activities, and responsibilities. But whether this plan 
is put into effect or not, where is the starting point for 
improvement? The answer is easily given. With the 
executives of the yards, 

Too often when improvements are intended in manu- 
facturing organizations, the workingman is made the butt 
of the turnover. Managers try to hide behind him, and 
perhaps proceed to wholesale discharges in order to re- 
organize. Experience has taught us the general rule 
that managers and executives usually need to be over- 
turned, trained, taught and improved before anything is 
done that affects the workmen. 

Unquestionably this same rule applies in navy yards. 

This does not mean that the executives of the yards are 
not able and conscientious officers, many of them specially 
trained for the duties that they are to perform. But it 
does mean that in spite of the present standards there is 
a tremendous field for improvement. 

The only way that this can be brought about on a per- 
manent basis is, it seems to us, to establish the subdivi- 
sion of work as previously outlined, by setting up a Bu- 
reau of Design, a Bureau of Construction, and a Bu- 


reau of Operation. This being done, the naval con- 
structors would be trained for a life profession in particu- 
lar phases of warship construction and repair. They 
would become specialists. The organizations in the yards ~ 
would be made up of men equal, if not better, than the 
average run of machine-shop managers in private enter- 
prises, 

Another and not unimportant feature of all this would 
be the opportunity given a young graduate from the naval 
academy to select the particular line of work for which he 
has aptitude. Some men by temperament like the rov- 
ing life of the officer afloat, anc. find the routine of shop 
work irksome. Others dislike the wandering life that 
comes to the fleet officer, and much prefer a shore sta- 
tion where they can have a permanent home and con- 
centrate all of their energies on the management side 
of the work of a yard. Individual traits and aptitudes 
may have much to do in enabling a man to rise to the 
highest possible usefulness either afloat or ashore. 

& 

Progress in Lighting Legislae- 

tion 

An article of considerable interest and importance in 
this week’s issue deals with shop-lighting legislation 
from the standpoint of what has been accomplished thus 
far. Legislation of this kind may take one of two forms, 
either a general reference to the fact that adequate light 
is a requirement, or a specific statement of the inten- 
sities of illumination which must be provided for var- 
ious kinds and conditions of work. 

Quite a number of states at this time have general re- 
quirements regarding sufficiency of light, but few have 
taken the next step and included definite intensities of 
light as a part of their industrial codes. Where the 
laws are thus general, it is always a question as to who 
shall judge and determine the sufficiency of the illumina 
tion. This is a difficult matter. A state inspector car 
hardly be expected, in passing through a shop, to tell a‘ 
a glance if the artificial light is adequate. Usually this 
must be determined by a constant use of the light, some- 
times for several weeks at a time. A casual or passing 
glance is by no means a safe method to follow. 

Again, appearances are often grossly misleading. The 
shop section which appears to be well lighted from a look 
directed toward the lamps near the ceiling, may actually 
be poorly lighted as regards the amount of light which 
reaches the work. Sections which may appear poorly 
lighted, may, in turn, be sufficiently illuminated be- 
cause of the large proportion which is effective: on the 
work, on account of efficient reflectors. 

Hence, it would seem that the practical means for a 
solution of the problem would be laws so drafted that 
definite intensities of illumination are stipulated for 
given manufacturing processes. The multiplicity of the 
kinds of work met throughout a state, makes the task 
one of difficulty, and calls for great care in setting mini- 
mum values for the different classes of work. 
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The plan followed in Wisconsin seems particularly safe. 
There, minimum values are assigned, and additional 
clauses in the orders of the state call attention to the 
higher intensities which are used to advantage in some 
factories, with the suggestion that due heed be given on 
the part of all employers to the lighting needs of their 
employees, as a benefit to the general efficiency of the 
plant. This naturally leads away from a mere compli- 
ance with the law, and introduces the element of initia- 
tive in dealing with the problem aggressively in its re- 
lation to the productiveness of the shop equipment. 

It is to be hoped, therefore, that the attention which 
has been devoted to this question in a rather limited 
manner, will increase, and that, within a comparatively 
short interval of time, the various states will actively take 
up and systematize their legislative enactments so as to 
conform with the most modern practice in shop lighting. 


Better Inspection Needed on 
Exported Machines 


Those who are interested in foreign trade will do 
well to try to put themselves in the buyer’s place as 
much as possible and imagine his condition of mind on 
receiving a new machine from another country. He has 
probably bought it against the advice of his neighbors, 
who make similar machines, and who are not slow to point 
out any apparent defects after the machine arrives. This 
makes him more critical of details than he would other- 
wise be and a bent handle or an oiler which is not 
screwed in squarely, grow into larger proportions than 
they deserve. 

All this means that inspection on machines to be 
shipped abroad should be even more thorough than for 
home sales, although even this is too often overlooked. 

While there is much unjust criticism of machines built 
by the “other fellow,” both at home and abroad, it is 
astonishing what defects occasionally escape detection in 
shops which turn out good work and- whose inspection 
system seems to leave little to be desired. Handles 
which interfere, edges sharp enough to cut the hands, set- 
screws and oiler holes tapped in at objectionable angles 
and even omitted altogether, are not unheard of. 

Such things, which may not occur once in five years, 
hurt one’s reputation more than they should. This is 
especially true in the case of foreign trade, nor is it sur- 
prising that this should be. Lacking personal knowledge 
of the builder’s average work, we judge solely by the 
sample we see before us and this leads us to at least 
wonder if it is typical of all machines made by this par- 
ticular firm. 

If foreign trade is desired, and in most cases it is, 
the very nature of the conditions makes it imperative 
to pay special attention to it. This not only refers to 
the getting of the orders and the question of delivery, but 
even more largely to the careful inspection of all parts 
and to the finished machine. It is probably true that 
more depends on this than any other one thing, assum- 
ing, of course, that the machine is ordinarily well de- 


signed and well built. And even for home markets, a 


more careful inspection would often save much costly 
trouble and hard feelings. 
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Cutting the Cost of Special 
Tools 


Most shops are using special tools to some extent as 
an aid to production and to lower manufacturing cost, 
and one is convinced that more of these special features 
would be utilized if it were not for their comparatively 
high initial cost. 

This may be reduced in many cases, however, by a lit- 
tle thought when the special tools are being designed. 

In many cases the parts requiring drilling may be made 
so that by using the face and reverse sides of templates 
luying-out operations may be avoided. 

In other instances by a cored hole in the jig or fixture, 
a complicated machining operation may be avoided which 
in some instances demands a special tool for performing 
it. 

In all cases the special tools should be designed so 
that they may be made with the shop equipment on hand. 
Further, where possible the various manufacturing opera- 
tions should be those which cause the least, if any, tie-up 
of the shop equipment. 

For example, it would be the height of folly to design 
a tool of which various parts had to be made on a miller 
if there were only one in the shop, when by a little 
thought shapers could have been used, the shop having a 
quantity of these and they only being used part of the 
time. 

All of the considerations here mentioned are essential 
and are presumed to be understood by practically every 
designer and draftsman. From the frequency with which 
these simple principles are overlooked, however, an oc- 
casional reminder seems in order. 

& 

The latest marine disaster, by which the “Empress of 
Ireland” was sunk in the St. Lawrence by a collier, with 
a large loss of life, brings up again the question of cau- 
tion in bad weather. Without attempting to criticize 
either party, as that is not within our province, it may 
not be out of place to call attenticn to the usual excuse 
that the ship was only moving at “half speed,” this being 
usually deemed sufficient to clear anyone. 

But the discrepancies in normal speed in this case 
bring out a point which is well worth considering. 
Assuming the normal speed of the collier to be 8 knots 
and that of the liner to be 18 knots, we see that half 
speed on the liner is faster than full speed of the 
collier, which leaves much to be desired as a proposition 
for safety. 

Anyone who proposed that motor vehicles should run 
at half speed in certain dangerous districts would hardly 
be considered as possessing keen insight into the real 
question to be considered. The possessor of a slow car 
would hardly appreciate having to run at 8 miles an 
hour while his neighbor with the 90-hp. racer could 
legally make 35 miles and be praised for reducing to half 
speed. 

When we consider the relation of steamships to the 
public, the too frequent occurrence of accidents which 
claim hundreds of lives, would seem to demand a law 
which limits the actual speed in fog instead of reducing 
it to a given fraction of the usual speed. Whether this 
has any direct bearing on the present case or noc, remains 
to be proved, but it is at least weil worth consideration 
by steamship companies. 
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Precision Engraving Machine 


The illustrations show a precision engraving machine 
recently developed by Alfred H. Schiitte, New York. 

The principle of the machine is the pantograph, which 
consists of four arms, three of which are adjustable 
according to a scale furnished with the machine. By 
means of these adjustable arms it is possible to obtain 
any reduction from the pattern between the limits 1 and 
10, that is, the reductions are not limited to a certain 
standard, but any intermediate reduction of 1-10 is 
possible. However, if a pattern is reset a reduction of 
1-100 is possible or a pattern 1 in. high can be reduced 
to work of */,, in. high, and by resetting, the work can 
be reduced to 7/,99 in. 

The machine is operated through the tracing stylo at 
the right, which the operator guides along the pattern. 
The patterns are furnished with the machine and are 
simple but can also be made by the operator himself. In 
some cases, where no duplicate work is required a draw- 
ing or a sketch may be used as a pattern in order to 
avoid the making of a special metal pattern. The trac- 
ing stylo, or guide pin, moves around the pattern and 
the cutter furnishes the exact duplicate movement in 
proportion to the ratio which is desired. The cutters 
are one-sided rounding cutters and are inserted in the 
spindle and held by a taper. All standard cutters have 
a tapered shank. For light work the machine is equipped 
with a special draw-in chuck, which takes straight-shank 
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cutters such as are used in ordinary routing machines and 
millers. 

The machine is provided with an automatic tool-grind- 
ing attachment which insures a perfectly relieved cutter. 
The grinding attachment has a graduated scale which 
can be set for any angle according to the work. Grind- 
ing does not offer any difficulties since the cutters can 
be ground by any average operator after he has a little 
experience and the circular relief is controlled by a cam. 

The spindle moves in a tapered bronze bearing which 
is adjustable for wear. The spindle is lubricated from 
a sight drop oiler and is equipped with a ball-thrust 
bearing. The spindle has micrometer adjustment suit- 
able for the most accurate work. The spindle quill is 
engaged by a cam which locks it in either its high or 
low position. This cam is provided with a handle to 
operate it. The tool is thus instantly lifted clear of the 
work and where duplicates are being made it is as 
instantly returned to exactly the same depth in the work. 

The shafts of the driving pulleys run on ball bearings 
and are lubricated by drop oilers. The main driving 
belt is provided with a belt tightener. The work table 
is provided with hand levers and lock screws so as to 
fasten it in any position desired. The work-table operat- 
ing screws are provided with graduated micrometer col- 
lars. 

For round and circular work the machine is equipped 


with a special dividing or indexing head. The time for 
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cutting round faces is hardly more than for the engrav- 


ing of ordinary flat surfaces, since the operation of the 
dividing head is simple. For irregular round surfaces 
or curves a special concave and convex attachment is fur- 
nished, which is used in the following manner: Over 
the spindle head a duplicate form of the die to be cut 
is held in position. The spindle follows the lines of the 
pattern die and reproduces its contour on the work. For 
a rapid change of patterns, such as numbers and letters, 
there is a special pattern slide for the engraving of num- 
bering and lettering wheels and the like. This slide is 
equipped for different rows of figures and letters. 

A ball-jointed swivel vise which moves in all direc- 
tions and is used for small types, stamps or work of odd 
character is also applicable to the machine. A number 
of special fixtures are also made for the machine. 

The machine will take dies 12 in. high under the tool. 
Vertical movement of the work table is 11 in., longitu- 
dinal 714 in., transverse 5 in. The work table is 7x12 
in. and the pattern table 12x14 in. The spindle makes 
from 6000 to 8000 r.p.m.; a 144-hp. motor drives the 
machine. The weight is 650 lb. and floor space required 
is 36 in. square. 

B 


Combination Shaper Feed 


The John Steptoe Co., Cincinnati, Ohio, has improved 
the feed used on its line of shapers, by making it so that 
it can be used either as a vertical or a cross feed. 

Previous models have been fitted with power cross feed 
only, the vertical feeding or table elevating being done 
by hand. The shaper in the halftone is shown set for 
the vertical feed, the cross shaft being connected to the 
elevating screw by means of bevel gears. A pinion on 
the end of the cross shaft connects it to the spur gear 











COMBINATION SHAPER FEED 


which is operated by the oscillating feed dog. This 
pinion may be pulled off the end of the cross shaft and 
placed on the cross-feed screw when it is desired to use 
the cross feed. Either the vertical or cross feed may be 
operated by hand by means of the crank shown on the 
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cross shaft, which may be placed as desired. Both the 
feeds may be operated in either direction, and the stroke 
of the dog-lever may be varied by setting the crankpin 
different distinces from the center of the crank disk as 
usual. A guard shown lying just above the driving gear, 
effectually protects the two main spur gears when in place. 


% 
Fuel-Oil Burner 


The design and construction of this burner are ap- 
parent from the illustration. It is designed to operate 
on a low pressure of air whereby scaling is greatly re- 
duced. 

It will be noted that the oil control is by means of 
the regulation needle valve. The departure in this burner 
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Furt-O1L BURNER 


is in the form of air controller, which consists of a 
central stem, as shown, which carries the oil through the 
jet nozzle, where it is mixed with the air and thereby 
atomized. 

It will be also noted that the whole inside mechanism 
of the burner can be taken out, without disconnecting 
the air line, by loosening two screws. 

This burner is the latest product of the Bellevue Fur- 
nace Co., Detroit, Mich., and is made up in %4, 1, 
and 2-in. stock sizes, 

& 


Combined Speed-Counter And 
Stop-Watch 


The instrument shown consists of a speed-counter and 
& nonmagnetic stop-watch. The counter dial is grad- 
uated to indicate speeds up to 10,000 r.p.m., and the 
instrument may be used on shafts which rotate at speeds 
as high as 20,000 r.p.m. 

Revolutions in either direction are registered, and the 
direction of rotation is clearly indicated by the appear- 
ange of a red or black disk on the dial, the color of 
which agrees with that of the corresponding dial figures. 
In use it is only necessary to press the spindle against 
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the end of a shaft under test. This action starts both 
watch and speed-counter simultaneously, and they run 
only so long as the instrument is held in position. After 
removal at the end of the test, the pointers continue to 
show the time elapsed and the number of revolutions, 
until restored to “zero” position by special small levers 
provided for the purpose. As both units operate exactly 
the same length of time, and start as well as stop auto- 
matically, such errors in reading as frequently occur 
from the use of separate stop-watches and speed-coun- 
ters are entirely eliminated. 

The set consists of four tips of different sizes and an 
extension piece, all assembled in a morocco carrying case. 
The total weight, including the case, is a little less than 
1144 lb. The American agency for these instruments is 
in the hands of James G. Biddle, 1211 Arch St., Phila- 
delphia, Penn. 

& 


Crank Slotter 


The type of crank slotter shown forms a recent im- 
provement of the Newton Machine Tool Works, Phila- 
delphia, Penn., in which the speed-gear change mechan- 
ism is located in the head and the combinations con- 
trolled by the latch lever shown. 

The cutter-bar carries a relief-tool apron with vertical 
and horizontal steel-faced clamping surfaces; the face 
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CRANK SLOTTER 


of the bar is serrated to relieve the adjusting screw from 
strain under cut. The bar is counterweighted and the 
drive is through cut spur gearing and Whitworth motion 
giving quick-return stroke. The circular table is sur- 
rounded by an oil pan, cast solid, the periphery of which 
is graduated in degrees. In addition to hand adjust- 
ment, power, variable, reversible feeds to the circular, 
in and out and cross motions are available. 

This type of machine is built in several sizes from 
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6 to 20-in. stroke, and is adapted for single pulley, a.c. 
or d.c. constant-speed motor drives without any altera- 
tion. 

B 


Portable Arbor Press 


This portable arbor press was designed for similar ap 
plication to that shown. It is claimed for this device 
that the pressure being exerted right on the article to be 
removed where it hugs the shaft, gives the device all the 
benefit of the power exerted. 

It consists essentially of two parts: The clamp, fitted 
with corrugated steel jaws to insure a firm grip on the 
shaft and the follower, counterbored to receive the ends 
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PoRTABLE ARBOR PRESS 

of the forcing screws. It is operated by bringing the 
follower against the object to be removed. The forcing 
screws are turned until the points just project from the 
surface of the clamp, when it is brought to engage the 
counterbores in the follower. The clamp is securely 
tightened on the shaft and the screws then force the pul- 
ley off the shaft. 

This tool is a recent product of the Brickell Manufac- 
turing Co., 184 High Street, Boston, Mass., and is made 
in two sizes for diameters of 21% in., and under, and 24% 
to 4 inches. 


A Draw-Over Tool 


The halftone shows a new machinists’ tool to take the 
place of the hammer and chisel for drawing over holes 
which have “run” out at the start of drilling. 

The tool has a knurled shell on the outside, intended 
to be held in the hand of the operator. The lower end 
of the shell is conical, but eccentric with the body. In- 
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side the shell is a drill mounted in a revolvable spindle 
mounted in the shell. Normally the drill and spindle 
are forced upward by a spring. The upper end of the 
spindle is shod with a piece of copper with a conical de- 
pression to receive the point of the drill which is used 
in drilling the work itself. The eccentric end of the 
shell is drilled with a clearance hole for the spotting drill 
mounted in the spindle inside the knurled sleeve; but 
this hole is concentric with the outside of the knurled 
sleeve and not so with the eccentric conical end. 

When a hole has been “spotted” eccentrically in the 
work, the operator raises the drill and places the ec- 
centric end of the draw-over tool in the depression in 
the work, in such position that the small drill in it will 
draw the center over to the side desired. He then 
brings the point of the drill in the drilling machine 
down on the copper shoe in the top of the spindle of 
the draw-over tool. The point of the drill engages the 
copper and drives the spindle which, as it is forced down, 
drills a spot which will tend to draw the hole back to 
correct position. 

This tool is a recent development of J. Morrison Gil- 
mour, 90 West St., New York, N.Y. 
Axle-Turning and Truing Lathe 

A new lathe for use in railway shops has been brought 
out recently by the Niles-Bement-Pond Co., New York, 
and is illustrated herewith. It is designed both for turn- 
ing car axles before the wheels are pressed in place, and 
for truing the journals after they have become worn, 
without removing the wheels. 

The upper portion of each end of the bed is made 
separate, and slides on the main bed. When these slid- 
ing portions are brought up to the center, both the jour- 
nals and the wheel seats can be turned. But by moving 
the upper portions of the beds out to the end, openings 
are formed which allow ample space for the wheels to 
swing clear. 

The axles are driven from the center, power being 
transmitted through a gear having a gap allowing the 
axle to be easily put in place. There a¥e two driving pin- 
ions so located in the bed that when one pinion is op- 
posite the gap, the other is in driving position. The cen- 
ter head has a hinged cap forming a continuous bearing 
for the sleeve of the main driving gear. This cap is coun- 
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terweighted, as can be seen, so as to be easily handled, 
and is clamped by a large hinged bolt in front. The 
axles are driven by a hinged dog through a double equal- 
izer driver plate, one of these dogs being shown on the 
floor in front of the machine. 

A screw feed is used with opening and closing nuts, 
and there is an automatic feed release. There are three 
power feeds controlled by a pull pin, while the carriages 
have rapid longitudinal traverse and cross feed by means 
of large handwheels. 

Burnishing attachments are also part of the equipment, 
the burnishing rollers operating on the back side of the 
carriages. The two slides are extended to the rear of 
the machine, suitable supporting members being provided 
for holding the rollers. This allows them to be quickly 
brought into service by the tool slides. 

Power is supplied by a 15-hp., direct-current motor, 
with a three-to-one speed variation. Fig. 1 shows the 
back side of the complete lathe as used in turning axles, 
the upper portions of the bed being moved toward the 
center. Fig. 2 gives a partial view of the front of the 
machine, with the driving head open for an axle to be 
rolled into place. It also shows the lathe used for tru- 
ing journals, with the wheels in place. 











Fic. 2. Driving Heap OPEN 
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NEW PUBLICATIONS 








THE STEEL FOUNDRY: By John H. Hall, two hundred and 
seventy-one, 6x9 in. pages; 37 illustrations, indexed, 
cloth bound. Price, $3, McGraw-Hill Book Co. New 
York City. 

This book takes up the various classes of steel cast- 
ings that are in demand in this country today, points out 
their characteristics from the manufacturing viewpoint, in- 
dicates the type of steel-making processes in use, with 
their features, such as the relative cost of installation, cost 
and quality of steel produced, and gives an outline of shop 
practice in molding, coring and annealing. It has been 
written for steel-foundry metallurgists and superintendents. 

There are 12 chapters with these headings: Introductory; 
General Considerations Governing the Choice of a Method of 
Steel Making; The Crucible: Process; The Bessemer Process; 
The Open Hearth Process; The Electric Furnace; Summary— 
Special Deoxidizers—Ladles; Molding, Pouring and Digging 
Out; Heat Treatment and Annealing; Finishing, Straighten- 
ing and Welding; Laboratories; “Building Up” Impurities in 
Steel. 

The book is written in a straightforward, clear style and 
should be of value and service to any man interested in pro- 
ducing steel castings. 

GEAR CUTTING IN THEORY AND PRACTICE. By Joseph 
G. Horner; 391 5%x8%%-in. pages; 367 illustrations. In- 


dexed. Cloth bound. Price, 7s. 6d. ($1.80). Emmott & 
Co., Ltd., Manchester, England 


The author in his preface states as his reason for having 
prepared this book that “Many books have been written on 
the subject of gears, dealing with the design of teeth and 
giving some account of the shop practice connected with the 
formation of the tooth shapes. But none that I know of 
covers all of the later developments in a reasonably com- 
prehensive manner. Either theory is treated apart from 
practice, or the work of the shops is dealt with in a too sum- 
mary fashion.” To overcome these difficulties has been his 
aim; portions of the matter have been previously published 
as articles in the “Mechanical World.” 

However, the reviewer fails to be favorably impressed by 
the result. The first 108 pages, comprising eight chapters, 
are devoted to a general discussion of tooth proportions and 
design followed by an analysis of the various methods of 
cutting. The matter is largely descriptive and contains far 
too little information to be of final service to the designer. 
The balance of the book, 257 pages, is devoted to descriptions 
of commercial gear-cutting machines, with notes on gear- 
cutting practice. This again, while interesting, seems to be 
of but little service to anyone except a student. 

In view of the excellent works on gear design and gear- 
cutting practice, already in print, this work hardly seems to 
add material value to the literature of gear cutting. 

i/ 





Current Prices of Shop Ma- 
terials and Supplies 











PERSONALS 











Louis Kruger has become master mechanic of the Hygienic 
Manufacturing Co., Chicago, Ill. 
S. A. Wiltsie, formerly mechanical superintendent of the 


Griswold Manufacturing Co., Erie, Penn., is now cunnected 
with Ayling & Wiltsie. 
D. C. Alexander, Jr., special representative of the Niles- 


SBement-Pond Co., and an occasional contributor to our col- 
umns, has returned from China. 

Herbert L. Beeler has become general manager for the 
Triumph Manufacturing Co., Cincinnati, Ohio, maker of bak- 
ery machinery. The position is a newly created one. 

Arthur W. Browne, for the past thirty-seven years super- 
intendent of machinery at the plant of the S. S. White Dental 


- Manufacturing Co., Prince Bay, Staten Island, N. Y., has re- 
signed. 
F. G. Coburn, naval constructor, located at the League Is- 


land Navy Yard for the past few years, and a frequent con- 
tributor to our columns, has been transferred to the Boston 
Navy Yard. 

Richard Ward Baker completed 50 years of service with 
the Watson-Stillman Co., Aldene, N. J., on June 2. Hestarted 
his apprenticeship at the age of 14 years and served in va- 
‘ious capacities until he became superintendent of the plant, 
which position he occupied until 1905, when he was made 
outside superintendent. In recognition of this long record 
of service the company presented Mr. Baker with a _ sub- 
stantial check and a month's vacation. 





MISCELLANEOUS eas, bh: * cemeed WAREHOUSE, 


June 6,1914 May 9, 1914 June 7, 1913 
‘ents per pound 
14.373 














Copper, electrolytic (small lots). . 14.25 4. 15.874 
iene he Chen beeeneneseeekeast 30.50 33.50 47.00 
vs sd visa ahha tnd cnaaweaas 3.90 3.90 4.35 
ee 5.15 5.10 5.35 
Copper sheets, base................. 19.75 19.75 24 00 
Copper wire (carload lots)........... 15.50 15.50 19.00 
SERRE 14.00 14.00 18.25 
i , cvcccestneeesesedee 16.00 16.00 22.00 
EERIE SE eae 14.50 14.50 18.50 
| ee ere See 23.00 24.50 32.00 
STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
‘ents per pound 
Steel angles base.................-- 1.80 1.90 2.25 
ee id at ns G06 ue ee 1.95 2.05 2 30 
Machinery steel ( bessemer).. 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 





Prices to consumers range from % to lc. per Ib. higher, 
according to size of order and locality. 
—— ee per pound 

he a et eee ae ene 2.7 2.70 3.10 
le a ai ergs wa msn 300 2.60 3.00 
Nos. 22 and 24 Black............... 2.55 2.55 2.95 
Nos. 18 and 20 Black............... 2.50 2.50 2.90 
eh cee e usa enbeee we 2.45 2.45 2.85 
ec en es eimenenadani 2.35 2.35 2.75 
<a oe 2.30 2.30 2.70 
Ce UU Eee ae 3.70 3.70 4.20 
No. 26 Galvanized................. 3.40 3.40 3.00 
No. 24 Galvanized........ 3.25 3.25 3.75 





COLD-ROLLED STEEL in rounds, squares, hexagons and 


flats, sells at 45% off the price lists which gives the fol- 
lowing net prices: Rounds, ¥; @%-in., 5.5c.; * @4i-in., 4.67%c.; 
% @%-in., 3.85c.; %&@@i-in., 3.30c. Squares, % @ \}-in., 6.6¢.; 
1%, @ith-in., 5.5c Hexagons, % @j}}-in., 5.5¢.3 6@Ye-in., 4.4c, 
STANDARD PIPE is the same as last west The follow- 
ing discounts are allowed from store, New York: 
Rlack Galvanizd 
ESE ee ae ear en ee 79% 70% 
I ia aD a a i ee ae eer 78% 69% 
i . Teer eer ena eioy sas 75% 64% 
At these discounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
Se 2.41 .45 er 12.87 18 04 
1-in.. 3.57 5.10 eicniee 16.83 23.71 
| “ee 4.83 6.90 ae 23.98 33.79 
1}-in. 5.87 8.25 Diiccaves 32 56 45.88 
2-in.. 7.77 11.10 ee 42.24 59.52 


DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25% off. 

At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 
——Price in Cents per Pound—— 


First Second Third 
Size, In. Grade Grade Grade 
OS seneedeve 37.50 30 00 17.50 
J eee 41.25 33.00 19,25 
i nnn ne unre e naweeee Oa 45.00 36.00 21.00 
cis weecmks wet hewreknees 56.25 45.00 26.25 
0.125 to O 175 eee ee ee a 62.25 49.80 29.05 

67.50 54.00 31.50 


MACHINE BOLTS are generally quoted to consumers at 60% 
off the list price, but in the case of steady customers and big 
orders, generous concessions are being made. At the rate of 
60% the following net prices hold, at dollars per 100: 

Diameter 











Length 4 36 5 & % lin. 
. reer $0.68 $0.80 $2.08 3.08 $4.20 $6.04 
Ses 0.71 0.85 2.24 3.30 4.48 6.40 
, ff ear 0.74 0.89 2.38 3.52 4.76 6.76 
4 “Sse 0.77% 0.94 2.54 3.74 5.04 7.12 
2 Se 0.81 0.99 2.69 3.96 5.32 7.48 

TOOL STEEL—The following are consumers’ prices, base 
Standard (merchant quality), 7c. per lb.; Extra (die quality), 
12c. per lb.; Special (fine die quality), 16c. per Ib. 

COLD-DRAWN STEEL SHAFTING is sold to consumers 
at about 45% discount off list prices. At that rate the net 
prices per foot are % in., 4.95c.; 1 in., 8.03c.; 1% in., 12.65c.; 
1% in., 15. 29c.; 1% in, 1650c.; 15 in., 19.36c.; 1% in., 22.44¢c.; 
q 7¢ 29.28e 
1% in., 5.79c; 3 in, Cc. —_ 


ZINC SHEETS in cask lots sell in New York at 7.75 
Smaller quantities will cost the consumer %c. per 1b. more. 
OLD METALS bring the following prices: Heavy copper, 
12.50c.; light copper, 11.25c.; heavy machine composition, 1l1c.; 
light brass, 6.75c.; brass chips, 9c. brass turnings, 7.50c. 
COTTON WASTE, in bales of trom 50 to 600 Ib., is selling 
at the following prices, with every prospect of continuing at 
these figures during the whole summer. Extra No. 1 mac 
white, 8.25c.; XXX No. 1 machd. white, 7.75¢c.; XX machd. 
white, 6.50c.; X machd. white, 6.00c.; No. 1 colored, 4 50c.; No. 
2 colored, 3.75c.: No. 3 colored, 3.50c.; wiping rags, 6./0c. 
FUEL OIL, best quality. is quoted at Bayonne, se Ge and 
Philadelphia, Penn., at 3.50c. in tank car lots; the heavy, 


Mexican oil is 3c. 
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New and Enlarged Shops 


MMMM 


METAL WORKING 


NEW ENGLAND STATES 


The Howe Scale Co., Rutland, Vt., is building a concrete 
addition to its plant, 40x195 ft. 

On May 30 fire destroyed the Bicknell garage, East Wey- 
mouth, Mass. Loss, $7500. ; 

The Page Machine Co., Haverhill, Mass., recently organ- 
ized, will establish a shop for the manufacture of a special 
machine for making shoe heels. 


The G. W. Murphy Co., Merrimac, will build a 


Mass., 


plant for the manufacture of automobile trimmings. It will 
be of brick, one story, 50x250 ft. A foundry will be included. 
Damon Bros., 25 Washington Sq., Haverhill, Mass., are the 


archs. 
The Farrel Foundry & Machine Co., Ansonia, Conn., will 
build a brick and steel erecting shop. 


MIDDLE ATLANTIC STATES 


The King Sewing Machine Co., Buffalo, N. Y., plans ad- 
ditions to its plant on Reno and Welland Sts., to include a 
one-story foundry, 70x117 ft., and two other buildings, 30x150 
ft. and 30x40 ft. W. Grant King is pres. 

The Seneca Iron & Steel Co., 51 Erie County Bank Bldg. 
Buffalo, N. , Plans an addition to its plant requiring 400 
tons of structural steel. 


Cooley & Edmond, Syracuse, N. Y., manufacturers of mill- 
ing machinery, plan a shop, to be built at Cortland, N. 

The New Rochelle Foundry Corporation, New Rochelle, N. 
Y., will build a foundry, 65x80 ft. 


The Automobile Club of America, 247 West 54th St. (office 
of secy.) New York, N. Y., will build a four- and five-story 
garage, costing $250,000. William H. Gampert is the arch. 


On May 29 fire destroyed the plant of the Star Motor Co., 
20 Henry St., New York, N. Y. (Borough of Manhattan). 
Loss, $20,000. 


The Union Forging Co., Union, Broome County, N. Y., ad- 
vises us that it is installing a large furnace and quenching 
-apparatus for case hardening and heat treating of the steel of 
which automobile forgings are made. 


The Empire Steel & Iron Co., Mount Hope, 
double the capacity of its iron ore milling plant. 


The National Dental Co., Newark, N. J., will build a two- 
story factory at South and Pacific Sts. 


Fire recently damaged the factory of the McWharter Mfg. 
Co., manufacturer of agricultural implements, Riverton, N. J. 


The Petry Express Co., Trenton, N. J., will build a garage 
and repair shop, for the care of its own automobiles. 


The American Ice Co., Sixth and Arch Sts., Philadelphia, 
Penn., will build a machine shop for the repair of refriger- 
ating plants. The cost will be about $5000. 


The Jones & Laughlin Steel Co., Pittsburgh, Penn., will 
build eight new tin mills, in addition to the 24 now being 
operated as part of its plant. 


The Henry A. Hitner & Sons Co., Lobdell and Claymount 
Sts., Wilmington, Del., is removing its repair shop from 
Philadelphia, Penn., and will enlarge its local plant. 


N. J., will 


SOUTHERN STATES 


The Seaboard Air Line Ry., Portsmouth, Va., it is reported, 
will spend about $200,000 in improving and enlarging its car 
building and locomotive repair shops. 


The Southern Ry. will repair its machine shop in South 
Richmond, Va., at an estimated cost of $9500. B. Herman, 
Washington, D. C., is Ch. Engr. 


It is reported that the Savannah & Northwestern Ry. con- 
templates the construction of shops at Newington and Port 
Wentworth, Ga. 


The Acme Automobile Co., 710 Julia St.. New Orleans, La. 
will build a shop, 75x120 ft. for the repair of automobiles. 
E. D. Riley is pres. 


The Southern Ry. Co. will expend about $1,000,000 for im- 
roving its facilities at Mobile, Ala. and improving its 
untyn yards, near Memphis, Tenn. B. Herman, 1300 Pennsyl- 

vania Ave., Washington, D. C., is Ch. Engr. 


MIDDLE WEST 


The Ahrens-Fox Engine Co., Cincinnati, Ohio, has pur- 
chased a site adjoining its plant at Alfred and Cook Sts. on 
which it will build an addition. 


The Cincinnati Fly Screen Co., Cincinnati, Ohio, advises us 
the report, noted June 4, that it will build an addition to its 
plant is unfounded. 


The Gustav Schaefer Wagon Co., 4170 Lorain Ave., Cleve- 
land, Ohio, manufacturer of wagons and auto bodies, plans a 
three-story addition to its plant, 65x70 ft. 


The Richards Auto Mfg. Co., 1147 Engineers’ Bldg., Cleve- 
land, Ohio, will build a one-story shop, 120x200 ft. Francis 
Richards is mgr. The cost will be $40,000. Noted Feb. 5. 

The Cleveland Metal Products Co., Ivanhoe Road, Cleve- 
land, Ohio, will build a two-story, brick and steel addition 
to its plant, 80x260 ft. George S. Rider & Co. are archs. 

The Economy Furnace & Heater Co., Columbus, Ohio, re- 
cently incorporated, will establish a plant at Wellston, Ohio. 

The Eagle Mfg. Co., Cumminsville, Ohio, has increased its 
capital from $50,000 to $100,000. The purpose is to add a 
brass casting department to the plant, costing $15,000 and to 
increase the plating department at a cost of $6000. 

The Rubicon Tool & Grinding Co., Dayton, Ohio, recently 
incorporated, will establish a plant for the manufacture of 
grinding machinery. : 

On_ May 27 fire damaged the plant of the Apple Electric 
Co., Dayton, Ohio, manufacturer of storage batteries and 
automobile self starters. Loss, $100,000. 

The Defiance Pressed Steel Wks., Defiance, Ohio, is build- 
ing an addition to its plant. 

The Greer Road Machine Co., Delaware, Ohio, plans a new 
foundry. Robert Greer is mgr. 

The Louis Duemer & Sons Co., Hamilton, Ohio, will double 
the capacity of its plant. A warm air furnace plant, a pat- 
tern shop and a metal sheet department will be added. 

‘The Belmont Stamping & Enameling Co., New Philadel- 
phia, Ohio, plans an addition to its shop. 

The Owens Bottle Machine Co., Toledo, Ohio, is in the 
market for new machinery. About $10,000 will be spent for 
this purpose. 

The Standard Motor Co., Warren, Ohio, will build a new 
shop, 75x200 ft. Two wings, each 35x70 ft. will be added. 
Noted June 4. 

_. The Sheet Metal Specialty Co., Goshen, Ind., will enlarge 
its plant. 

The Maxwell Mfg. Co., Newcastle, Ind., manufacturer of 
automobile parts, is building an addition to its plant, 60x100 
ft. New equipment, costing about $120,000 will be bought. 
Walter E. Flanders is pres. 

The Selfor Tool Co., Buchanan, Mich., is building a one- 
story, brick and steel addition to its plant, 100x160 ft. Over 
$100,000 is being spent. 

The Fenn Mfg. Co., Charlotte, Mich., manufacturer of 
farming implements, is building an addition to its plant. 

The Detroit Wire Spring Co., Marston and Marrow Ave, 
Detroit, Mich., will build a two-story factory, 80x82 ft. The 
cost will be $25,000. George V. Pottle, 708 Detroit Gas C»., 
Bldg., is the arch. 


The Stoddard-Jaekle Machine Co., 80 Jefferson Ave., De- 
troit, Mich., will build a two-story and basement factory, 
53x80 ft. Pollmar & Ropes, 602 Sun Bldg., are the archs. Te 


cost will be $25,000. 

_ The Peninsular Stove Co., Eighth and Fort Sts., Detroit, 
Mich., has purchased buildings adjoining its plant. These 
will be equipped to increase capacity. 

, The McMullen Machinery Co., 64 Ionia Ave., Grand Rapids, 
Mich., is increasing the capacity of its plant. 

. .The Brownwall Gas Engine & Pulley Co., Holland, Mich., 
is building a new plant. 

_ On May 26 fire destroyed the Davies Iron Foundry, Lud- 
ington, Mich. Loss, $25,000. 

. Charles G. Luft, Alton, Ill, will build a two-story machine 
shop. 

J. H. Powers, 1411 East 47th St., Chicago, Ill, will build a 
commercial garage at 4920 Bennett Ave. 

‘The Chicago Aluminum Castings Co., 
Chicago, Ill., will build a one-story, brick foundry. 
will be $10,000. 

E. B. Butler, 918 Michigan Ave., Chicago, Ill, will make 
alterations in his three-story garage, to cost $15,000. 

The Chicago Carriage & Trimmings Co., 3514 South Michi- 
gan Ave., Chicago, Ill, will build a blacksmith shop and a 
wood working shop. 

The Macomb Sheet Metal Co., Macomb, IIL, is building an 
addition and will add to the equipment of its plant. 

The Modern Iron Works, Quincy, Ill, manufacturer of 
plumbing and steam specialties, writes us: “We contemplate 
building a new foundry, 70x160 ft. and would be glad to hear 
from manufacturers.” 

The P. T. Murk Foundry Co., Beloit, Wis., will build a ce- 
ment block addition to its plant, 60x80 ft. 
_ The Wisconsin Farm Implement Co., Beloit, Wis., is build- 
ing a cement block addition, 40x60 ft. Slater & Marsden are 
the owners. 

The North Side Auto Co., Eau Claire, Wis., is building a 
machine shop, 28x50 ft. 

The Giddings & Lewis Mfg. Co., Fond du Lac, Wis., man- 
ufacturer of sawmill machinery, will spend $25,000 in new 
equipment. 

The high school in Ladysmith, Wis., will add _a manual 
training department. Parkinson & Deckendorff. La Crosse, 
Wis., are the archs. 

The Board of Education, Milwaukee, Wis., will establish 
a manual training department in the city schools. /Equip- 
ment will be needed. Frank M. Harbach is secy. 


1513 Carroll Ave., 
The cost 
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Powdered 


By E., A. 





SYNOPSIS—A coal milling and distributing plant 
capable of handling five tons of coal per hour is in suc- 
cessful operalion at the Schenectady works of the Ameri- 
can Locomotive Co. By the use of powdered coal for 
industrial furnaces, a saving of between 50 and GO per 
cent. over other fuels has been effected. 

cs 

The use of powdered coal as fuel has been known for 
some 60 years; however, in the early days little success 
was met in handling it, and large sums of money were 
spent in research work. The principal cause of failure 
was the use of high pressures of from 8 to 10 oz. per 
sq.in. The great objection to high-pressure blasts is the 
sand-blasting effect. Vith pressures from 8 to 10 oz. 
the furnace linings were so badly cut out that their life 
was only three weeks, while with the low pressures the 
life of the lining is from 27 to 30 weeks. 

The first really successful system of burning powdered 
coal in metallurgical furnaces was perfected in the plant 
of the American Iron & Steel Co. They mastered the 
basic principles and evolved a device to control the fuel. 
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Coal as Fuel 


SUVERKROP 


This was more than 10 years ago and they now have 
about 80 furnaces in one of their plants. These furnaces 
have chambers ranging from 24x30 in. up to 7x16 ft., and 
are used for puddling, busheling, reheating, rod heating, 
upsetting, and the like, and burn over 150 tons of pow- 
dered coal per day. 

The cost of fuels is dependent upon a number of 
factors, such as location and quantities used. The work 
to be done must also be taken into consideration, and 
no one fuel will be found the best under all cireum- 
stances. However, where the consumption is great 
enough to warrant the installation of an equipment for 
handling, milling, distributing and burning, pulverized 
coal will effect great savings. 


REQUIREMENTS WHEN UsinGa Powprrrep Coa 


To give the best results, powdered coal must be dry, 
that is to say, it must not contain over 1% per cent. of 
moisture. Dry coal also requires less power to pulver- 
ize it. 

It must be finely divided, from 93 to 95 per cent. 
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should pass a 100-mesh sieve, or 80 to 85 per cent. a 
200-mesh sieve. 

When in this state in a proper burning apparatus, 
each particle is surrounded by the necessary amount of 
air for combustion and the entire energy of the fuel is 
The volatile gases ignite and the 


liberated at once. 


fixed carbon is consumed instantly when the fuel enters 
the combustion chamber. 

The flame from powdered coal resembles that obtained 
with either oil or gas and it can be regulated by increas- 
ing or decreasing the air or fuel supplies by opening or 
The fire 


closing the valves governing them. is under 
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another dryer and pulverizer. The same bins and eleva- 
tors having ample capacity to take care of the increased 
output. 

In Fig. 1 is shown a plant for properly preparing 
powdered coal. The coal-milling building should be lo- 
cated conveniently to the supply. In the Schenectady 
works the coal is dumped from the bottoms of cars into a 
crusher placed below the tracks (as shown in Fig. 2, 
which illustrates a typical plant) where it is reduced to 
*4-in. cube. From here it is raised by a boot-leg elevator 
to a storage hopper A. The hopper is equipped at the bot- 
tom with a reciprocating feeder at B, which drops the coal 
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absolute control, is not dependent on stack draft or 
atmospheric conditions, and the entire inflammable por- 
tion of the coal is converted into heat, each furnace being 
its own producer. 


THe Scuenrecrapy PLANT 


For a number of vears fuel oi] has been used in the 
forges and furnaces at the Schenectady works of the 
American Locomotive Co. Owing to the steady advance 
in price of all petroleum products, it became necessary 
to obtain a reliable source of heat, the price of which 
would be likely to remain stationary or nearly so, 

About two years ago the proposition of heating was 
taken up with the Quigley Furnace & Foundry (Co., 
Springfield, Mass., with,a,view to the installation of a 
complete plant for the.production, distribution and burn- 
ing of pulverized co&k in the furnaces. 

After preliminary tests a plant was erected capable 
of handling five tons of coal per hour and so arranged 
that it can be doubled in capacity by the installation of 
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TypicaAL CoAL-MILLING PLANT 


into the outer shell of the evlindrical drier (', which ro- 
tates at a speed of 6 r.p.m. The drier is placed at an angle 
and provided with helical vanes which feed the coal slowly 
to the far end. The inner shell of the dryer connects 
with the furnace K and the hot air passes through it 
and at the end enters the space between the inner and 
outer shells from whence it is drawn by a fan. The dis- 
charge from the fan goes to a centrifugal collector which 
catches the finely divided particles of coal dust taken up 
in passing through the dryer. 

The broken coal having been relieved of all but % 
per cent. of its moisture during its passage through the 
evlindrical drver, is discharged into a bootleg elevator D 
which raises it to a hopper / over the pulverizing mill. 
From this hopper it is taken by a chute F and helical 
conveyor to the pulverizing mill G. From the mill the 
coal comes in a fine powder 95 per cent. of which will pass 
through a 100-mesh screen. It falls through H into a 
screw conveyor J which carries it to a pocket from which 
a boot-leg elevator J raises it to a distributing hopper 
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from which it is distributed by a system of conveyors 
shown in Fig. 3 at A, to various hoppers located over the 
various furnaces throughout the plant. 
THE CONTROLLER 

At the bottom of the supply hoppers for each furnace 
is a controller, shown in Figs. 4 and 5, which feeds the 
coal uniformly. It consists of a box connecting to the 
hopper above. In this box are two screw conveyors, one 
above, carrying the coal dust in one direction, the other, 
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in front of the burner much in the same way that oil 
or gas fires are kindled. 


In COMPARISON WITH COAL 


In a certain three-door forge furnace having a cham- 
ber 18 ft. long and 6 ft. wide, used for heating engine 
frames, and the like, the fuel consumption when hand 
fired with bituminous coal is 650 lb. per hour, with 
powdered coal it consumes only 350 Ib. per hour and heats 


20 per cent. faster. This consumption is capable of be- 

















Fig. 3. DistripuTiInG. SYSTEM 


below, returning any excesses, which may have fallen 
on it, to the upper screw conveyor. 

In operation the controller shown in Fig. 5 acts in 
the following manner: The coal dust falls from the 
hopper to the upper screw conveyor and is carried by 
it to a point where it is free to drop by gravity past a 
blast of air through the pipe B at an initial pressure of 
6 oz. This air blast carries the dust through a pipe C 
to the combustion chamber. By the time the coal-dust- 
laden blast reaches the combustion chamber, friction has 
reduced its velocity to that of the air used for combustion. 


Any excess of coal which fails to be caught by the air 


blast falls onto the second or lower screw conveyor and is 
returned to the feeding end of the upper screw conveyor. 

The 6-0z. blast, through the pipes B and C. which 
carries the pulverized coal, enters the burner F through 
the side of a large combustion blast pipe D, in which the 
pressure is 1 oz., at practically this same pressure as 
stated above. At F is shown a boiler which supplies 
steam for the steam hammers. This boiler utilizes the 
waste heat from the furnaces below. 

The fires are usually started with oily waste or wood 





Fie. 4. THe CONTROLLER 
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ing reduced when the attendants become familiar with 
burning powdered coal. 


Another large furnace having a chamber 7 ft. 2 in. by 


15 ft. 3 in. was started cold and reached a temperature 
of 2200 deg. F. in one hour and 2500 deg. F. in 1% 
hours. The coal used was bituminous run of mine with 
34.70 per cent. volatile matter and a heating value of 
14,000 B.t.u. per Ib., and cost delivered $2.25. 








MACHINIST . Vol. 40, No. 25 


The cost of pulverizing and distributing would average 
50c. per ton. 


COMPARISON WITH OIL AND Propucer GaAs 


At this rate 31,360,000 B.t.u. are obtained for $2.75 
or 114,036 B.t.u. for 1c., as against 27,282 B.t.u. for le. 
with oil at 4%c. per gal. 

Allowing 80 per cent. efficiency and 50c. per ton for 
































Fic. 6. Hopper 
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the cost of gasifying a ton of coal (both of which figures 
favor producer gas), the comparison of oil, producer gas 
and powdered coal based on the prices given would be: 


Fuel B.t.u. for le. 
SERIE SR Ae OR eC EO ie ee Se pe nC a 27,282 
re a a i ae ei eee i 91,228 
I i a a is he 114,036 


It may be added that in the locality referred to, during 
six months of the year, slack coal can be bought for 25 
to 35c. per ton less than the figures given. 

The cost of installation is less than that for producer 
gas. High temperature can be obtained without regen- 
eration, and the loss in gasifying is eliminated. The 
cost of operating a powdered-coal plant with a capacity 
of five tons per hour is approximately as follows: 

MILLING COST PER 10-HR. TURN 





360 Tem. @t Be. Or BeieRF. 2... cc ccccccscce $10.00 
1 man at $2 per day | 5.00 
1 man at $3 per day {°"""""""" CTT ; 
1000 lb. of coal based on 5 to 8 per cent. 
ieee Ge shee ee eheS 4% 1.00 
Pe Ce CUE 6c ccsdaceccccss 3.00 
$19.00 


50 tons milled cost $0.38 per ton 


CONVEYING TO FURNACES PER 10-HR. TURN 
ee er re eT Tre $2.50 
Power, 15 hp. at lec. per hp.-hr. ........ 1.50 
$4.00 
ee 2 Pe cence eeneeasse ne enews $0.08 per ton 
Total cost, milling and conveying $0.46 per ton 


THE SAVING AT THE SCHENECTADY PLANT 
In Schenectady the cost of coal is $2.56 per ton, while 
oil is 4.8c. per gal. In a 10-hr. trial run the compara- 
tive results were as follows: 


3177 Ib. coal cost....... $2.82 138 gal. oil cost........ $6.69 
Coal cost delivered to 138 gal. of oil cost de- 
DD ccteueenae es eee 3.31 livered to furnace.... 6.89 


The cost of operating on coal is in this particular 
case 48 per cent. of the cost of operating on oil, equivalent 
to a saving of 52 per cent. 

In Fig. 6 is shown the hopper and air-pipe arrange- 
ment at A and B for the furnaces which serve one of 
the steam hammers in the Schenectady plant. 

# 
Milling Work and Fixtures at 
the Miami Cycle Factory 
By ETHAN VIALL 


Numerous jigs and fixtures of mechanical interest have 
been developed in the building of Flying Merkel motor- 
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cycles and a large line of bicycles, by the Miami Cycle & 
Manufacturing Co., Middletown, Ohio. 

The muffler heads used on their motorcycles are mal- 
leable castings, and the heat to which they are subjected 
often leaves them somewhat distorted. To line up the 
tube socket, a special fixture shown in Fig. 1 is used. 
The casting for a two-cylinder motorcycle is shown at A. 
This is set into a recess in the fixture and clamped down 
with the two clamps shown. The projecting tube socket 
B is then tested by sliding the gage C out over it. If 
it does not line up properly the gage is slid back out of 
the way, and a bar is inserted in the socket. Using this 
as a lever the socket is bent over till it lines up with 
the hole in the gage. 


MILLING Murrier Heaps 


The flanged part of the muffler head casting which is 
really the head of the muffler is machined, and the two 
holes A and B, Fig. 2, drilled in it in the jig shown. Us- 
ing this machined surface and the two drilled holes to lo- 
cate by, the casting is placed in the indexing fixture shown 
and the surface C, for the muffler cutout cover, milled 
off. The fixture is made with places for four castings. Each 
casting is set into a ring like D with the drilled holes 
over pins like £. A setscrew F is then screwed down, 
locking it in place. As the milling cutter finishes one 
surface the table is drawn back and the fixture indexed 
a quarter turn by pulling out the latch G and turning till 
it engages the next notch. This brings the next casting 
into milling position, while this is being milled the fin- 
ished one is removed and another one put in place, mak- 
ing it practically a continuous milling operation. 


CoASTER-BRAKE WoRK 


A simple fixture for holding 14 coaster-brake station- 
ary cones at once is shown in Fig. 3. There is enough 
play in the sliding jaws to allow for any possible in- 
equality in diameter. A milled and an unmilled cone are 
shown at A and B respectively. 

The coaster-brake worms are three lead and are cut on 
a plain miller, using the fixture shown in Fig. 4. A 
milled worm and a blank are shown at A and B. The 
fixture is clamped to the miller table at the proper angle 
for the thread to be cut. The cutting is done with the 
cutter shown at C. The blank is held at D by means of 
a draw-in chuck tightened by the handwheel £. The 
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proper lead is given through the master worm F, by 
turning the handwheel G. The three positions needed 
for cutting the triple thread are obtained by means of 
notches in the flange H of the master nut. A latch J fits 
these notches and by lifting it the master nut is easily 
turned in its bearings so as to bring the next notch into 
position under the latch. The three pins J are simply 
used as handles in turning the flange. 

Motorcycle grips carry spiral grooved sleeves, by the 
twisting of which the rider controls the motor. ‘he 
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lead is given through the master spiral D by turning the 
capstan wheel #. To give the proper traverse as well 
as the spiral movement to the sleeve, the holding part F 
of the fixture is mounted in a slide in the base. Stops 
are provided at G for gaging the length of traverse and 
the cut. As the spiral is double, the two positions are 
obtained by means of the two-notched collar H on the 
master spiral and the latch J. 

From the roughing-out fixture just described, the 
sleeve goes to the one shown in Fig. This is similar 











— 














3. MILLING CoAsTER-BRAKE STATIONARY 
CONES 


Fic. 


spiral grooves in thesessleeves are only 14 in. wide, and to 
mill them accurately and have the two spiral slots in each 
exactly opposite each other, two separate fixtures are 
used. This is made necessary on account of the small 
diameter of the mill used and the consequent tendency to 
spring. The first or rough milling fixture in which the 
slots are milled a few thousandths small, is shown in 
Fig. 5 with a sleeve in milling position. Another sleeve 
is shown in the foreground. The sleeve to be milled is 
held in the split chuck A by the small end B and the op- 
posite end is supported by the spring center C. The 


MILLING A CoAsTER-BRAKE 
WorM 


Fig. 4. 


to the one just shown, and the sleeve is held in ex- 
actly the same way. However, it will be noted that no 
index collar is used on the master spiral A to get the 
settings. This fixture is used on a horizontal spindle 
miller and the sleeve is set with one slot central with the 
cutter and locked in position. The slot is then carefully 
finish-milled. The nut on the chuck is then loosened and 
the sleeve turned so as to bring the other slot opposite 
the mill. The guide-pin B is then set into the finished 
slot to give the correct setting and insure the two slots 
being milled exactly opposite each other. 
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Results of Scientific Management 


By Grorce D. BancocK* 


SYNOPSIS—A few illustrations of the broad results of 
scientific management in an automobile factory. The 
average direct-labor rate has risen from 23.2c. per hour 
in 1908 to 30.1c. per hour in 1914. On a principal type 
of car the 1909 retail price was $2965; the 1914 price is 
$2300, with many improvements in the car and advan- 
lages over it’s predecessor. Other results are, a lessen- 
ing of the production effort per car and the elimination 
of peaks of employment. 
FS 

| For several vears the H. H. Franklin Co., of Syra- 
cuse, N. Y., has been operating under scientific manage- 
ment, which was installed under the direction of Carl G. 
Barth. At the recent convention of the National Metal 
Trades Association a very full account of the broad re- 
sults obtained was given by the production manager, 
together with considerable detail as to methods. From 





were! 





Fig. 1. Truck ANp Etectric Car ror HANDLING 
MATERIAL 


that address this article has been prepared, dealing mainly 
with the results as presented. 

The company must be commended for the liberal spirit 
which prompted the giving out of such intimate business 
facts—Epiror. | 

The illustrations here given and upon which this 
discussion rests are the exact records of accomplishment 
over the periods shown. No values are shown other than 
by the. curves for comparison. 

In Fig. 1 we show the method of moving materials on 
ground floors. Concrete pits are sunk in the floors and 
properly guarded. An electric transportation truck runs 
into the pit with its platform level with the floor. The 
truckman lifts the material from the floor with a power 
hand truck and runs the load on to the electric truck; 
he then withdraws the hand truck, runs the electric out 
of the pit to the new destination, where it either goes 
into another pit on the ground floor, or to an elevator 





*Production manager, H. H. Franklin Co. 





(Fig. 2) if for the upper floors. The load is handled 
from the elevator much upon the principle that the 
elevator becomes a pit. The electric runs in with its 
side to the sill. The elevator is operated to raise the 
truck to the particular floor level on which the load is 
to be delivered. The load is then removed to the floor 
with a power hand truck, and the elevator lowers the 
electric to the ground floor and releases it. The elevator 
man returns at his first opportunity and delivers the 
load to its proper place. 

The labor of the move-men has been much lightened, 
and one man can deliver 1000 Ib. from stores to any 
place in the works with greater rapidity and ease than 
he could carry a pail of water over the same path. The 
lack of fatigue of the move-man allows a high rate of 
travel throughout the day. Where before move-men 
would ignore a pile of heavy material until they were 








Fic. 2. Truck AND ELevator ror HANDLING 
MATERIAL 


forced to carry it, now they take whatever comes as it 
comes, 

In Fig. 3 is shown the summary of the works’ effort 
over the period of May, 1908, until the end of March, 
1914. To date the highest total of cars produced occurred 
in 1909-10, when the models were smal] and relatively 
free from complications of electrical equipment, fine 
accessories, and so on. It was also the period of the 
introduction of the automobile and altogether was a 
period of heavy production. 

However, mechanical equipment and scheme of control 
of the industry at the time necessitated an extraordinary 
effort to accomplish the results. This is shown by a 
study of the “producing hours per car curve” and the 
“number of men employed.” The “producing hours per 
car” were found by dividing the direct-labor car cost of 
a particular lot of cars by the average direct-labor rate 
over this period of production. 

The large dip in 1910 of the “producing hours per car” 
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can be accounted for by the fact that a considerable 
amount of production was performed on expense orders 
which costs did not appear in the direct-labor car cost. 

A further study cf the curve will show that the men 
employed have been relatively constant since the first of 
July, 1912, although the cars produced have varied con- 
siderably. The extraordinary drop in the “producing 
hours per car” over this period was caused by the new 
control plan of lot production which went into effect on 
Feb. 1, 1912. 

The 1911 effort of men employed peaked seriously and 
at an alarming rate. The planning and supervising ex- 
penses behaved in the same manner and it was altogether 
a period of violent peak load. Since that time the super- 
vising and direct-labor expense has remained practically 
constant, over not only the continuation of that season’s 
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rate per hour in cents is shown, starting in 1908 with 
23.2c. per hour (average for all men employed in the 
motor-car department) up to 30.1c. per hour in 1914. 
The raised flat portions are caused by premium work 
and steady earnings under it. The broken portions are 
due to an irregular flow of work with consequent uncer- 
tain premium earning. 

In 1904 the average rate per hour was 20c. 

The shipping of the product has practically always fol- 
lowed close on production and we have consistently tried 
to produce the maximum quantity that our works were 
capable of. 

The relation of the direct-labor and expense accounts 
is well shown by Fig. 4. It will be noticed from the 
direct-labor and overhead-expense curve that the moneys 
paid into the community have remained relatively con- 
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product, but also over the time of building of practically 
a new car in all of the essential mechanical details, begin- 
ning with Sept. 1, 1913. 

The extraordinary rate of fall of “producing hours per 
car” of the 1914 car, as shown, is due to the absolute 
control of our productive effort in bringing a new model 
in a matter of two or three months into the general class 
of low cost, although starting initially with somewhat of 
a high cost. 

This control has been due to two prime reasons, first, 
a practically perfect plan of supervision; second, sim- 
plicity of product; third, new and more applicable ma- 
chinery and tools. 

At the time of the drop of the “producing hours per 
car” of 1913, we had no change of any kind in form or 
in number of models to produce (and we were producing 
four chassis types) or any other feature except the lot 
plan of production. 

Over this period from 1908 to 1914 the direct-labor 
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stant from May, 1912 until the present time, although 
the producing hours per car, as shown by Fig. 3, have 
been materially reduced. 

One of the common ways of studying the relation of 
direct labor to indirect labor is by percentage, and since 
large expense is frequently discussed with the problem 
of installing scientific management, it is interesting to 
note how little apparent influence the cost of this work 
has had upon expense. 

In Fig. 3 the curve of planning and supervising ex- 
pense is rough over the months from May, 1913, to 
March, 1914. The cause of this is that expense was 
added to plan for some particular saving and as soon as 
consummated the expense again dropped. 

In Fig. 5 is shown the percentage of overhead or indi- 
rect labor to the direct labor. It will be noticed that 
in January, 1912, it was approximately 125 per cent., 
although at the latter end of the period somewhat under 
this. 
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By reference to Fig. 3 it will be noticed that the curve 
of cars produced monthly in the beginning of the 1909 
period, and the 1914 period to date, is closely compara- 
tive. In Fig. 6 this comparison is direct. Here it will 
be noticed that the productive quantity and rate of cars 
for 1909-14 are similar except at slightly different peri- 
ods. The 1909 number of workmen employed is high in 
quantity and rate of acceleration, with an irregular em- 
plovment of men as indicated by the number of points 
which fall away from the average line. The 1914 work- 
men are low in quantity, steady in employ, and uniform 
in acceleration for practically the same effort. The 1909 
wage rate and the 1914 wage rate show a marked differ- 
ence, as well also, as does the “producing hours per car.” 
The relative effort required on the models is shown by 
the illustrations as part of the figure. 

Of the factors discussed for this period, it will be 
noticed that production effort for a better product has 
been materially reduced; that the rate of wage of work- 
men has been materially increased; that peaks of labor 
employment have been eliminated, and the price of the 
car to the trade has been materially reduced. As mentioned 
above three principal things stand out as the markers 


-DIRECT LABOR WAGES & OVERHEAD EXP- 
~PURCH. CONTINGENCES 


WORKS 
WAGE 


CARS SHIPPED 
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Fig. 4. Retation or Direct LABorR AND EXPENSE 


COST IN WORKS 





OVERHEAD TO LABOR 
July Sept Nov. Jan. Mar May July Sept. Nov. Jan. Mar May July Sept Nov Jan. Mar. 
1912 1913 1914 


An Macwnrst 
Fie. 5. PrERCENTAGE OF OVERHEAD TO Direct LaBor 
for the cause of what has so far been shown: Of these, 
a somewhat simpler problem is the combination of parts 
due to one mechanical chassis in place of three. 

Up to a recent time professional time study has not 
affected any of these results. Time for the control plan 
or premiums has been either estimated from previous per- 
formances or from coarse time study made. 


Time STUDIES 


The conduct of the time studies and of the results 
accomplished under them are shown in Figs. 7 and 8. 
Fig. 7 shows a study of assembling a bevel gear to a 
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differential. In study A the operator had been given no 
instructions. Study B represents a study after the in- 
structions had been given by time-study man. 

Operation 1, study A was eliminated in study B by 
having the material placed on the bench by a move-man. 
Operations from 3 to 9 in study A were combined in 
operation 2, study B. The man was instructed to do all 
burring with the differential clamped in the vise after 
he had wiped off the grease. This eliminated loosening 
and tightening the vise three times. 

Note.—In study A up to and including this operation 
the time consumed runs about 4 min., and in study B to 
this same point the time consumed was a little less than 
2 min. 

Operations 11, 12, 13, study A were merged into opera- 
tion 3 in study B by using the punches referred to in the 
second footnote on the observation sheet. 

Operations 14 and 15, study A, are practically the 
same as 4 and 5 in study B. Time was saved by putting 
two capscrews at a time in the piece. 


TOUR-(LITTLE Six) 19/4 
3g x4 





AUG. SEPT. OCT. NOV. DEC. JAN. FEB. MAR. Amt MacninisT 


COMPARISON OF WorKMEN EMPLOYED AND 
Cars Propucep, 1909 Anp 1914 


Fic. 6. 


Operation 16 in study A, and 6 in study B are similar. 
Time was saved in B by using a proper kind of wrench. 

Instead of loosening the vise, turning end for end and 
tightening the vise again, as shown in operations 17 and 
18, in study A the man was instructed to loosen the vise 
and lay the piece on the bench as shown in study B. 

Operation 19, study A, is eliminated in study B, and is 
taken care of by operation 3. Note the use of punches. 

Operation 8, no aligning is needed at this point; holes 
are tested for alignment with rivets only. 

Operation 20 in study A is done away with for the 
same reason as described above for operations 17 and 18. 
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Section 


Study B 


334 


No. 
al Gear 
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Differential Gear Section 


Turner 


12 
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WORKMAN’'S NAME 
19398—2é 
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.45 


Min. 
Time 


10 Aver. 
.181 
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1.12 1.27 1.05 
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grease off diff. burr cap- 
SO eer rer 


Detailed Operations 
1 Pick up diff., land in vise and 


tighten. . 


screws an 


2 Wipe 


Note 23 Land gear on differential..... 


96 


1.71 


| 





13 
50 ) 
.30 
.O8 } 


Min. 
Time 


8 Aver. 
156 
.620 
385 
J 
OS 





) 
9 


- 


07 

05 

‘ 
10° 


.21 
37 10.12 


.09 8.41 


1.76 


4.04 11.93 


1.64 


1.39 


.25 10.0) 
.48 10.1 
8 13.3 


.16 
.12 
ll 
56 
.10 


é 


9 
2 
9 
1 
5. 


« 


2.00 
09 
2.09 
14 
23 
29 
52 
00 
.23 


1.48 


1.2 
3. 


9 


od 
.10 
1.68 
76 

9 
2 
45 


.08 


- 


1.44 
3.20 
2.08 

.14 


4 


5 


.08 
2.29 
.07 
2.36 
1.76 
4.12 
.49 
4.61 
13 
4.74 
.3l 


: 


05 


2.43 
58 4.45 
.48 
28 4.93 
12 

5. 
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SS 
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46 
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tighten vise.... 
burr edge of flange 


turn diff., tighten vise 


Detailed Operations 
2 Pick up diff., land in vise and tighten. 
9 Turn diff. 90°, tighten vise..... 


1 Carry gears from pile to bench. 
3 File corners off capscrews. . . 


4 Loosen vise, turn diff., 


6 Loosen vise, 
7 File capscrews.. 


8 Open vise.. 


5 File capscrews.. 


11 Pick up gear, wipe off grease. . 
12 Land gear on differential... . 
13 Align holes in gear and diff.. 


10 Wipe grease off diff. 
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14 Assem. Ist ; in. capscrew and nut.... 
15 Assem. 2nd ,% in. capscrew and nut... 
16 Tighten nuts with wrench... 
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8 Test holes for align. using rivet 
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17 Loosen vise, turn piece end for c.:! 


19 Align rivet holes with drift.. 


18 Tighten vise........ 
20 Loosen vise... . 
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21 Land assem. in box. . 








Average total time 


on this part of assembly. 


DIFFERENTIAL 


GEAR TO THE 


9 Lay assem. on box. . 
Note 2 Use punches 19398 P.T. 


Note We need 2-hardened taper punches to be used to align gear with differential when assembling gear to same. O.K. 
J.E 
TIME STUDY OF ASSEMBLING A BEVEL 
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Operation 21, study A, same as 
9, but the time differs for the rea- 
son that the studies were taken on 
different men. 

Operation 22, study A, was elim- 
inated for the reason that the man 
left his pieces on the bench and 
did not have to take them back to 
the bins. This was done by the 
move-men. 

A time study of drilling a hole 
for a grease cup is shown in Fig. 
8. A saving of time is accom- 
plished by the time-study man by 
having material placed in a con- 
venient place, and also instructing 
the operator how work should be 
placed on the machine. 

In study 1, the man had no spe- 
cific instructions. 

In operation B he put his piece 
on the V-block, as shown by the 
dotted line, standing in front of 
the machine at the position Y. To 
align the piece to drill he had to 
step to the position XY, and then 
back to Y to operate the machine. 

In study 2 he was instructed to 
put his piece on the machine as 
shown in the full line and this en- 
abled him to align the piece with- 
out moving from the position 1. 
As the operator did not have to 
move his position, he was able to 
work to a better advantage, with 
the result of cutting his time al- 
most in two. 

The conclusions which I have 
reached as to the effect of time 
study on costs are shown in Figs. 
9 to 10. 

Fig. 9 shows the effect of time 
study on the production of rear 
axles, having regard to cost, pro- 
ducing hours, labor rate, and also 
the influence of this vvon the cer- 
tainty and uniformity of total pro- 
ductive effort. The numbers at 
the bottom of the sheet show lots 
finished and are plotted on a time 
sheet under the date at which each 
lot was finished. The lots are all 
of the same size. 

It will be noticed that direct 
labor costs dropped rapidly from 
lots 1 to 4, then maintained a 
steady period for 4, 5, 6 and 7; 
dropped again at 8, when time 
study was started. “Dropped again 
at 9, when the men worked under 
their first instruction cards. Raised 
again due to noisy gears which re- 
quired a considerable amount of 
extra labor, and settled again to 
practically a constant figure, ap- 
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OBSERVATION SHEET 





13 


06 


Observer's Name Hawksworth Machine No. 7 D.S. Date 1-14-1914 
Workman’s Name Rurns No. 250 
And Qualifications 
Piece 18666 Steering Device Tube and Case 
Drill for Grease Cup 
Study 1 
Detailed Operations 1 2 3 4 5 6 7 8 
A Pick up tube and case, 
land Bs ae 5 18 18 .19 .20 19 .20 14 
13 . 22 15 .16 .19 _- 16 ’ 2s ie 
B Align tube, locate drill 28 40 33 .35 39 35.49 26 
C Drill #4 in., 580 r.p.m., 30 35 24 .37 34 39 29 
hand feed.. . 58 75 57 72 .73 .74 78 48 
06 10 12 08 15 16 22 : 
D Land tube in box... 64 85 69 80 88 90 1.00 .64 
Study 2 
E Pick up tube and cae, 
land on V-block ..10 10 .10 .10 .09 12 .10 10 
.09 .10 .12 .08 .07 .08 .08 J 
F Align tube, locate drill. ..19 .20 .22 .18 .16 .20 .18 EF 18 
G Drill # in,, 580 r.pm., .14 .12 .16 17 .14 .14 oan ; 
hand feed......... Sie .32 38 35 .30 34 .29 31 
05 O08 06 07 07 .05 _.06 we 
H Land tube in box... 38 40 44 42 37 39 35 37 





FIG. 8. TIME STUDY OF DRILLING 
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Errect or TIME Stupy ON CuT OF 
Front AXLE ASSEMBLY 
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A HOLE FOR A GREASE CUP 

















Minimum 
9 10 11 Aver. ime 
12 12 .12 .163 13 
16 .14 18 14 
28 26 30 .173 14 
28 .22 23 
56 48 53 294 22 
09 11 07 
65 59 00 .120 .10 
Total aver. = .749 59 
Aver. x 
11 ae 6B .09 
.09 “Tr a 
.20 0878 4 07 
15 i! 
35 140 ll 
05 
40 0611 .06 
Total aver. = .391 33 
AM. MACH 
proximately one-half of the original steady cost. The 





frequency with which the lots ‘were finished increases 
rapidly as the cost and producing hours per lot are low- 
ered. 

Kight workmen to a group are employed continuously 
on this axle assembly, and the rate of increase of work- 
men’s earnings as shown is the average for the men in 
one group. This shows a rise of from 26c. to 29¢. up 
to which time study had not been started, and the in- 
crease of rates from 26 to 29c. was a direct 
in the cost of the product, as will be noted by the cost 
By time study, however, this increase was offset 


increase 


curve. 
without any reduction in wages, by a- reduction in time 
and so on, and it is well to know that the time studies 
were corrections of effort rather than increase of speed. 

Speed attained was due primarily to the fact that the 
workmen always made the same and most efficient effort 


becoming habitual it necessarily 
Making a quicker decision 


in the same way, an 
became easier and more rapid. 
as to quality of noise furnished one man 
Fi 10 is a study of time, cost and 
wage rate on a large assembly, the front axle. This in 
design and productive effort has remained practically 
constant over the periods as shown. The points plotted 
for 1911, 1912 and 1913 are the averages for the whole 


33 per cent. 


increase in wage. 


year’s work. 

The marked drop between 1912-13 in cost and produc- 
ing hours will, upon inspection, be found to agree with 
the average drop in producing hours 
per car over the same period as shown 
in Fig. 3, and illustrates, as mentioned 
previously, the effect of the control 
plan on lot production. 

Between 1913-14 the increase of cost 
is due to increasing rate of labor, and 
from 1914 on the gradual decrease is 
due to results of time study; the rate 
per hour of labor in the meantime in- 


creasing. 
THe BartuH-Owen Bett Bencu 
The matter of belt im- 
portant in order to maintain the ma- 
chines at standard power effort. Thi: 
maintenance is assured by a belt bench 


Is 


tension 
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designed by Mr. Barth and Mr. Owen, and constructed in 
our works. See Fig. 11. 

The proper tension and length of the belt being deter- 
mined, it is obtained on the machine. The weight, or 
pounds tension, for the belt is set on the scale arm. The 
handwheel is tightened until the strain lifts the arm to 
a horizontal position. The belt is then cut off, laced and 
put into service. Tests and adjustments are frequently 
made to preserve the standard. 


"8 


Forming Dies for Milk-Can 
Handles 


EpIToRIAL CORRESPONDENCE 


The show room of the Taylor & Challen Co., Ltd., 
Constitution Hill, Birmingham, Eng., contains many ex- 
tremely interesting samples of sheet- and rod-metal 
stamping and forming. 

The examples show clearly that in many classes of 
work, careful attention has been paid to economical pro- 
duction in large quantities by the use of substantial 
presses and ingenious dies. 

Among the interesting die work is the making of han- 
dies for milk cans, these cans being different from our 
own in both shape and capacity. The cans are tall, much 
smaller at the top than the base and are said to hold 
20 imperial gal., though usually filled with about 17 gal. 
on account of weight in handling. 

The first operation cuts the rod, which is about %% 
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MACHINIST Vol. 40, No. 25 
in. in diameter to length as at A, the ends being turned 
down as at B, by the dies shown in Figs. 2 and 3. 

The upper portion is shown upside down as in Fig. 2, 
the base being in halves as at C. At each end is a steel 
punch D, held by setscrews and adjusted by screws be- 
tween the ends and the holder C. 

The lower die is shown in Fig. 3, the cover plate 
being removed from the left side to show the rollers be- 
neath. Three V-shaped holders £, set at right-angles, 
carry hardened-steel rollers /’, each having a small axle. 
The plates hold them in place, the opening shown 
grinding the rods to be bent. 

The ejector is connected to the plate, this being 
supported on four rods which are guided in the bolster 
and forced upward by the four springs shown. The 
ends are heated before bending. 


THe THirD OPERATION 


The third and final operation in producing the finished 
handle js accomplished by the dies shown in Figs. +4 to 
6. The bar with bent ends is put in place as shown, the 
ends resting on the outer supports, which give the proper 
angles to the ends as related to the other bend. 

The curved block A is forced down ahead of the ram 
itself, bending the rod between the rolls in the ends of 
the arms BB and against the bottom block C, as in 


Fig. 5. Then the ram itself comes down and the wedges 


DD begin to act on the side arms BB, forcing them in and 
bending the ends over, until the handle is completed in 
Fig. 6. 


The handle itself is shown in Fig. 7%. 
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Building Motors in the Thornycroft 
Shop 


By Frep H. CoLvin 


SYNOPSIS—When a shop builds a large variety of 
machines, or a large number of sizes of one machine, tt 
is not easy to systematize the methods or watch the 
progress of the work. It is, however, possible to do 
much along this line if the determination is there, as 
it was in this case, and the results give but an indication 
of what will be accomplished when present plans are fully 
worked out. This gives an idea of the work done and a 
few of the methods used. 
5 

The name of John F. Thornycroft has been so long 
known in connection with the building of fast vessels of 
small size, that the shop in which the motors are built 
is sure to prove of interest. Its reputation began with 
the steam engine and boiler, but has continued with the 
adoption of the internal-combustion motor; these are 
almost exclusively used at present. They are built at 
their Basingstoke plant, while the hulls of the vessels are 
built at Southampton, not many miles away, and right 
on the sea, where they can be launched and tested. 

The Basingstoke plant is largely of concrete, as can 
be seen from Fig. 1, which shows the main bay, the newer 
portion being in the foreground and having a different 
floor level to the other. This is now being used for 
the heavy tools, as can be seen from the large boring and 
milling machine in the foreground, as well as the lathes 
and planers at the side. 

The method of hanging the countershafts on the left 
is also interesting, while a similar method at the right 
supports a single-rail trolley for handling the lighter 





castings on to the machines. The large crane travels 
the whole length of both the old and new shops, the gal- 
leries or each side being used for light machinery and 


for stores. 
BELTS 


LEATHER LINK 


A corner of the semi-automatic department, for the 
work is being carefully divided in most cases, is shown in 
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Fig. 4. MuttripLte-Heap MILLER ror CYLINDERS 
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A GENERAL VIEW IN THE BAY OF THE SHOP 
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SEMI-AUTOMATICS A LINK 


LEATHER BELT 


Fig. 2. Drivine WITH 


Fig. 2. The work happens to be gear blan‘:s in this case, 
and the machines are of the Potter & Jolmston variety. 
They are driven by a leather belt made up of four double 
strands of leather links, so fastened as to run on edge. 
This has been found satisfactory in every way, although 
the first cost is high. The small tool-stand beside the 
lathe head is made up from angle iron and is very stiff. 

A large multiple-spindle drilling machine is shown in 
Fig. 3. The spindles are set to drill four valve-stem 
holes in a straight line, but can be adjusted at will to 
any desired set-up. 
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LARGE MULTIPLE DRILLING 


MACHINE 
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A large and interesting miller is shown in Fig. 4. 
As set up, the fixture holds the pairs of cylinders so that 
both sides and the top can be milled at one setting. 
Fairly large cutters, with rather stubby teeth, are used, 
and allow a good cutting speed and feed. There is a 
fourth head, not used on this work. 

All the spindles can be moved in and out by the racks 
and pinion movement of the quill which surrounds them. 
Between the two vertical heads on the cross-rail is a 
substantial supporting arm which can be used when a 
gang of cuttters are strung on a long arbor held in the 
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ASSEMBLING ‘Motor 


GEAR BOXES 
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Fic. 6. ASSEMBLING STANDS FoR ALL Morors 
two horizontal spindles, or to support the end of a single 


arbor if desired. 
Tuer TRANSMISSION ASSEMBLY 


A view in the motor-transmission assembly department, 
Fig. 5, shows the wood-block floor, which is frequently 
found in British shops, the assembling benches and the 
shop arrangement in general. As indicated by the cor- 
rugated sides, this department will probably be extended 
and a concrete wall then be put in place at the far end. 
The glass-fronted foremen’s office is very compact and 
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Fie. 7 Large AND SMALL Morors ror Boats 
out of the way, vet gives a good general view of the shop 
at all points. 

The use of both single and continuous stands for motor 
assembly is shown in Fig. 6. The chain at the end of 
the motor simply connects the crankshaft with the hand 
starting-shaft above. These are for motor-boat work, 
which forms a large part of the output, and are put 
through in fairly large-sized lots. This also shows the 
arched construction beneath the craneway of the newer 
part’of the shop, as well as the use of jib cranes as an 


auxiliary in the erecting department. 
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Fic. 8. THe Motor TrEstine 


Room WuHerE Propretters ARE USED 
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A further view of this department, together with an 
idea of the variety of sizes of motor built, can be had 
in Fig. 7. 

TESTING WITH PROPELLERS IN WATER 


A view in the testing room, in Fig. 8, shows the larger 
engines being tested under actual conditions of service. 
Both of those in the foreground have a small internal- 
combustion engine at the end for starting the big ones, 
as can be seen, it being an easy matter to start the small 
single-cylinder motor by hand, and then throw a clutch 
so as to start the other and larger one. 

Every convenience is provided for the tester in the 
way of piping, for fuel and water. The rope type of 
Prony brake is used for measuring power. But in addi- 
tion to all this, the unique feature of the testing room 
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Fie. 9. THE Moror-Truck ASSEMBLY 
is a huge water tank outside the walls of the building 
which extends the whole length of the testing room. 

A shaft carrying a propeller is placed opposite each 
testing stand so that any engine can be coupled direct 
to an actual propeller running in water, wherever desired. 
This gives actual running conditions with propeller 
thrust and the like. 

This is one of the many shops which is paying close 
attention to standardizing and planning work in ad- 
vance, and uses a bonus system in this connection. The 
organization is not rendered less difficult by the fact that, 
besides a large variety of motor work, both for marine 
and motor-truck use, motor trucks are also built in con- 
siderable quantity, as can be seen in Fig. 9, and the 
works have also been very successful in the traction-en- 
gine line. 

me 
Keying a Thumb-Head 


By James F. Hopart 


The fastening of a brass thumb-head to a steel screw 
developed into a series of interesting operations before a 
satisfactory way of fastening the head was found. 

The line cut illustrates the interesting method used 
by the Leedy Manufacturing Co., Indianapolis, Ind., in 
the manufacture of drums. 

The parts come to the shop as shown at A and B, the 
former a plain piece of steel rod with a rolled thread at 
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one end; the head B, a rough brass casting. The first 
operation is to cut the keyway in the steel rod, as shown 
at C. This is done by the simple punch D and die £. 

The rod to be keyseated is pushed into the hole F and 
the punch forced down through the hole F. The notch 
C is cut out clean with no trouble from the rolling of 
the rod in the die Z. When the punch PD becomes slightly 
dull a small fin develops on the rod C, where the die 
leaves the metal, but sharpening the die D cures this 
trouble quickly. 

As fast as they are drilled, the thumbnuts are set on 
a shallow tray, with the hole G uppermost so that they 
need not be handled again; a rod is thrust into each nut 
as it lies on the tray, and a tap with a hammer on the 
end of the rod serves to drive it home. 
















Eh NINN ANH NAAN AAT ATTRA ECLA AT ENE ve te 
Waa 





npnyit isis Marana 

















“Sayypivanas nent ahi) a 
ALU LU RO | — TH 4 





AM.MACHINIST 





KeyiInc A THUMB-HEAD 


Metal for forming the key is provided by the lug or 
boss H which is cast upon each thumb-nut. Care is 
taken, in inserting the rods, to bring the groove C fair 
under the lug 7. The rod and nut are then placed under 
a swage die made much like a die used for drop forging, 
and a single stroke of the press in which the die is 
fixed, fastens the rod and nut immovably together. The 
boss or lug H is eliminated and the entire hub and 
wings of the thumb-head come out smooth and well fin- 
ished, with the exception of the wing-edges, which are 
rough and uneven as shown at J.J. 

As all the superfluous metal in the nut has been driven 
into the edges of the wings, the feather roughness is 
greater or less accordingly as there is a greater or lesser 
excess of metal in the wing-nuts. The final operation is 
performed by a simple die and punch, made to the fin- 
ished size and shape of wing desired. One motion of the 
press, and the edges of the wings are cut clean and 
smooth, as shown at K K, and the wing-nut is finished 
ready for plating, buffing, or such other finish operations 
as may be required. 


Under. the title of “Instructions on Oxyacetylene Welding 
and Cutting” the Vulcan Process Co. of Minneapolis, Minn.. 
has issued a handy and informative book. The book is cal- 
culated to be of service to users of all classes of oxyacety- 
lene apparatus and is available at $1 a copy. 
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Drop-F orging Die Design 


By Wa ter G. GroococKk 


SYNOPSIS—The design of tools for producing drop- 
forgings has not received the attention in technical jour- 
nals its importance merits. This article brings out the 
important points which should be considered by the de- 


signer of drop-forging dies. 


# 


The subject of the design of tools for drop-hammer 
work may be divided broadly into four sections, namely: 
Material used for the tools, its size and necessary heat 
treatment; design of breaking-down portion of the dies; 
design of the die proper; design of trimming tools re- 
quired to complete the work. 

Without having specific cases in mind, the first two can 
only be treated generally, but the third and fourth sec- 
tions are capable of different handling and consequently 
may be treated in a wider manner. These sections are 
mutually dependent on each other and on the article to 
be produced, and cannot in any discussion be entirely sep- 
arated; but in the main this article is concerned only 
with sections three and four. 

The question of die design may be viewed from many 
angles, but is best approached like molding, from the 
viewpoint of the joint line, because it is about this point 
that we find such a wide difference of opinion and prac- 
tice. In fact, so wide is this difference that we are in- 
clined to the belief that the subject has often been treated 
from the viewpoint of, “Oh, that’s the way we have al- 
ways done it,” the inference being that such a way must 
necessarily be the correct way. This viewpoint bars prog- 
ress. 

Another phase of the subject that has been discussed at 
times, and left in an indefinite state, is. ““Which shall 
be the top and which the bottom tool of the die?” 

It is general practice to have the deeper die at the 
lop because it is claimed that the upper die always fills 
up better. Many reasons are advanced for this and they 
vary from “the inertia of the material” to the “cooling ef- 
fect that the lower die has on the work.” This latter rea- 
son can scarcely be upheld in practice, because with a 
deep section in the top die, as often as not, the work 
is lifted with the hammer and consequently the side in 
contact longer with the die is the side that, all are 
agreed, fills up better. Without entering any further into 
this matter or advancing any fresh reasons, I would state 
that the general opinion among those I have met who are 
qualified to judge, is that the inertia effect is the true 
reason for this phenomenon. 

To bring out the various points enumerated, a few ex- 
amples have been selected out of some thousands that 
were either made by me or came under my observation 
while connected with an ordnance factory. These ex- 
umples range from the simple to the complex, and each 
one has been chosen as showing a different phase of the 
same subject. They are, however, each and all intimately 
and closely associated with the question of, “Where shall 
we make the joint line?” 

Take first the example, shown in Fig. 1, which gives 
two views of a simple lever. Here we have a clear case 
of the type of job where the design of die that is most 
suitable for producing the work is also the design that 





is easiest to produce. In this case, obviously, the joint 
line of our dies would be along the dotted line. But it 
is seldom that our choice of joint line is as easy to make 
as in this particular case. 

For instance, take the die shown in Fig. 2. Here we 
have an example that would, at first sight, appear to be 
typical of the simple job; yet there are three positions 
we could choose for the joint line of the dies, each posi- 
tion having something in its favor. 

First, we may make the whole of the impression in a 
single die using a flat tool for the reverse side; second, we 
could have two dies as shown by dotted lines in Fig. 3, 
and third, a possible alternative is shown in Fig. 4. 

In the first of these—that is, with joint line, as shown 
by dotted line A, Fig. 2—the saving in time that is 
effected by only having one impression to make is coun- 
terbalanced by the fact that the die portion must be 
at the bottom and this is objectionable from the view- 
point of the drop-forge man, who invariably wants to 
have the deeper die on the hammer when possible: The 
second method, outlined by Fig. 3, allows for this desir- 
able feature as half the thickness of the flange is sunk in 
either die, and, therefore, the boss portion may be at top 
or bottom, as desired. The method outlined in Fig. 4 is 
one that is often used when the finishing forging has to 
be sunk into wood so that only the boss projects. With 
the joint line, as shown in Fig. 4, all the draft is un- 
derneath when the forging is sunk into its final position, 
and consequently a much neater looking job results. 

There are several factors that influence the position 
of the joint line and before a decision can be safely ar- 
rived at as to the best position, the design of the trim- 
ming tools must be considered, because they are often 
materially affected. In the case just taken, however, each 
method lends itself equally well to trimming and there- 
fore the trimming tools—which would be simple—need 
not be considered. This, however, is not always the case, 
as will be seen after consideration of Fig. 5. In this ex- 
ample, a stiffening bracket, we have apparently no alter- 
native to putting the whole of the figure into the bottom 


die. If we consider the possibility of halving the piece, 
that is, putting half in either die, we should be faced 


with a difficult proposition as regards the trimming tool, 
whereas by having the joint line as shown by the full 
line in Fig. 6, the trimming tool would appear at first 
sight to offer no difficulty. 

Here, again, things are not exactly as they first ap- 
pear. If we adopt the design shown by Fig. 6, our trim- 
ming tool will give us a bad shear at the points shown by 
A, in Fig. 5, unless the draft of the tool at these 
points was abnormal. 

In Fig. 7 the joint line is shown at a point that al- 
lows of two desirable features in our tools, that is, by 
adopting this as the position of our joint line, we have 
part of the shape in either die, and consequently either 
half may be at the top, and further we get a good clean 
shear with our trimming tool without the necessity for 
abnormal and unsightly draft. The example just dis- 
cussed will be referred to again under balanced tools as to 
the angle to be chosen for the joint line. 
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Two other examples that will show the difficulty of 
making a choice, are given in Figs. 8, 9 and 10. These 
are both simple cases for the drop hammer, and yet there 
are three different ways of making the tools; that is, with 
the joint line of the tools situated on the dotted lines AA, 
BB or CC, Fig. 8. Each of these ways has had support- 
ers when the question was discussed, and I have already 
made tools for both pieces as indicated by the lines AA 
and BB. Further, as a matter of opinion and experience, 
based on the working of the tools mentioned, I would 
state that if required to design dies for a similar piece, 
the design suggested by the line CC would be adopted, 
and for several reasons. 

First, a center can be left in the work on either side, 
ready for drilling, and as a consequence of this the dies 
fill up more readily and less stock is used; secondly, the 
dies are cheaper to produce because the whole of the im- 
pression can be produced on the lathe and miller without 
the use of cherries or special tools and with practically 
no hand labor. Thirdly, the piece can be produced easily 
from a short piece of round stock without any breaking 
down and, therefore, the breaking-down portion of the die 
work is saved. Lastly, fewer blows would be required to 
fill the dies. 

The sectional view shown in Fig. 10 is that of the 
piece shown in Fig. 9, but taken on a line that is equiva- 
lent to the line CC, of Fig. 8. 


3ALANCED Des 


Another class of die that requires considerable thought. 
in design, is that in which the joint line is not in one 
straight line, but is either two or more straight lines that 
lie at an angle to each other, or a combination of straight 
lines and curves. 

Naturally the form of the joint will depend on the 
shape of the work to be produced, and sometimes the 
faces of the dies assume weird outlines. 

An essential to this class of die is that the design shall 
be such as that there shall be little or no side thrust 
from the dies to the guides of the hammer when 
in action. In other words, the design must be 
such that the dies are in balance. Dies that come 
into the class we are now discussing can be divided 
roughtly into two groups. First, those in which 
the profile of the job is such that the thrust may be bal- 
anced by choosing a suitable angle for the “lay” of the 
job in the die; and, second, that type in which some ex- 
terior portion of the die face shall be used for balancing 
the thrust due to the shape of the article to be produced. 

A typical example of the first group has already been 
shown in Figs. 5, 6 and 7%. It will be seen from Fig. 7 
that the thrust in one direction is neutralized by an ap- 
proximately equal thrust in the opposite direction. Look- 
ing at this figure, it can readily be seen that the magni- 
tude of the thrust in either direction can be easily 
changed by making the work assume another slightly dif- 
ferent angular position in the die. If the die were de- 
signed with the angles on either side equal, it follows that 
the tendency would be for the thrust to be away from that 
side, having the largest area in contact. When down, the 
shape of the die might be supposed to bring the falling die 
central, but if it is falling, it is not down, and the die 
is of no assistance. 

It is in the early blows that the worst thrust will 
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come on the guides. Consequently, the angular position 
should be chosen with due regard to this point. 

It sometimes happens that the shape of the article to'be 
produced is such that, although the die faces are not 
flat, yet the dies are naturally self-balancing without tilt- 
ing the work, and the dies for the hinge shown in Fig. 11 
were of this type. 

This particular hinge was riveted on to a steel box 
lid, having a beaded edge. It will be seen from the ele- 
vation of the hinge, shown dotted in the tools, that the 
joint line of the dies followed the contact side of the 
hinge up to the head where it passed, of necessity, across 
the center line of the hinge proper. This type of die 
is naturally self-balancing. 

It frequently happens, however, that the shape of the 
work to be produced is such that the thrust would be all 
in one direction. For this class of job we must, as men- 
tioned before, provide an opposite thrust, and this is usu- 
ally accomplished by a step in the joint line of the dies. 
An example that will serve to show clearly how this is ac- 
complished, are the dies for making the hook shown in 
Fig. 12. 

Here the two views show back and front, respectively. 
The step in the joint line that is necessary to put this 
kind of die in balance is clearly shown in Fig. 13. which 
also shows the work in dotted lines, and its position rela- 
tive to the drop in the die face. The drop in the die at C 
is necessary to follow the best position for getting the 
work out of the die, and the opposite step D is used to 
prevent the fin, which is sure to form at C, from push- 
ing the dies out of line. 

Part plans of the top and bottom die, respectively, are 
shown in Figs. 14 and 15. It will be seen that nearly the 
whole of the impression is in the bottom die, the top die 
only being sunk for half of the round portion of the 
hook. 

Another piece of work that required balanced dies is 
the hinge member, shown in the three views in Fig. 16. 
This hinge was riveted on to a tube and has a concave 
back, as shown by the end elevation. 

In Fig. 17 the joint line of the dies for this hinge is 
shown, and, the work being dotted, it will be seen that 
the whole of the impression was in the bottom die, the 
top die only giving the curved back to the piece and pro- 
viding the balancing lock at D. A cross-section through 
the dies taken at AA, Fig. 17, is shown in Fig. 18. 

In connection with this example, the trimming tools re- 
quired are shown in Fig. 19. The punch is shaped to fit 
the work to be trimmed so as to prevent distortion, but 
it will be noticed that the curved underside of the punch 
does not give an ideal shear. 

By cutting along the sides, as shown by the dotted lines 
at C, this class of job shears much cleaner and the tool 
is equally efficient in preventing distortion. Another 
point about trimming tools of this description is, that 
being unbalanced, there is a decided tendency for the 
punch to drift in the direction of the arrow. It is some- 
times necessary to balance this thrust and it is usually 
done by erecting a resisting shoulder, as shown by dot- 
ted lines at A. This resisting face may be either a por- 
tion of the bolster or a piece securely fastened to it. 

Another type of job that caused a certain amount 
of trouble is shown in Fig. 20. ‘The stem A of this 
bracket being round, the joint line of the dies had to 
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follow the center at this point and then come up to the 
face of the bracket, as shown by the dotted line. 

The drawing of the work called for an elliptic section 
at BB. It was, however, deemed impossible to get a prac- 
tical pair of dies to give this section without turning the 
job on to its side. If this had been adopted, there would 
undoubtedly have been trouble in filling up the dies and 
consequently the section BB was changed from that 
shown solid to the form shown dotted. 

Another point about this job that had to be changed 
was the radius at R; this was not put on because, had 
the dies been made to give this, the knife edge that would 
have given it for the first few impressions, would after- 
ward have rapidly failed and would possibly have been a 
source of annoyance in getting the work out of the die. 
The dies, as finally made, are shown in Figs. 21 and 22. 
This was a particularly awkward piece of work to trim, as 
will be readily recognized by a consideration of the joint 
line and it is quite possible that this piece could have 
been produced more economically—and at the same time 
like the drawing—by adopting other methods. This ex- 
ample will, therefore, be referred to again under two- 
operation tools. 

Another example of work, the dies for which were 
self-balancing, is shown in Fig. 23. This was a stud 
plate for the traversing handspike of a small howitzer, 
and the plate portion—star-shaped—was sunk flush into 
a wooden handspike. 

In Fig. 23 views A and B show elevations of the work, 
while the full line in the view ( shows the joint line of 
the dies. The bottom die that was made for producing 
this work is shown in Fig. 24, the upper die being op- 
posite in shape, but only being sunk for the stud. The 
trimming tools for this piece of work were far from ideal. 
Altogether this was an expensive set of tools to make 
and it is an open question whether work similar to this is 
not produced cheaper by means of a pair of dies arranged 
to produce the piece in the flat, as shown at D, Fig. 23, 
followed by trimming with flat tools and finally bending 
to shape in a forming die. This forming die would only 
give the curve and might be used cold, or nearly so. 
Moreover, it might be used on the trimming press if de- 
sired. 

All that would be required would be the curved outline 
and locating points for the work. A skeleton design of 
such a bending die is given in Fig. 25. Here the six 
short pins A serve to locate the work. The corners B 
should be well rounded off, so as not to mar the work, 
and the hole C to accommodate the stud should be of 
sufficient size—say 14 in. larger—to give clearance to the 
stud should any slight variation in position take place. 

One more example of balanced dies will be given, be- 
cause it shows another phase of the subject. The hook 
shown in Fig. 26 is typical of many hooks used on mili- 
tary vehicles. 

In the dies required to produce this piece, the general 
joint line was a plane, but taken on the longitudinal cen- 
ter line of the dies, it followed the line shown by the 
heavy dotted line on the elevation of the work, Fig. 26; 
that is, the bottom die contained a pocket. 

The shape of this pocket is clearly defined by the two 
cross-sections, Figs. 27 and 28. The cross-section shown 


in Fig. 27 is taken across the tools at a point that is 
equivalent to the line AA, Fig. 26, viewed in the direc- 
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tion of the arrow, and Fig. 28 is the cross-section taken 
on the line BB. 

A section of the hook taken at CC is given in Fig. 29, 
and this will, if taken in conjunction with the other 
sections, serve to show the general shape of both work 
and dies. 

Before leaving the subject of balanced dies, it would 
be well to state that wherever there is a drop in the die 
face, if the drop is in such a position that a fin will be 
formed on the work at this point, then an allowance must 
be made. 

If the angle of the drop approximates 40 deg., then 
no allowance need be made; as there will always be a fin 
under the dies, then the sloping sides will, in such cases, 
have approximately the same clearance. Thus, when the 
dies are together with no work in, the joint line of the 
two dies may be a close fit. 

But it frequently happens that it is advisable to have 
at least one side of the drop almost perpendicular, and in 
— cases, due allowance must be made for the fin that 
orms. 


Two-OPERATION Jops 


[t frequently happens that the shape of work to be 
produced is such that it is more economical to produce 
the piece with two sets of simple dies. Further, there 
are many cases where it is manifestly impossible to make 
one pair of dies that will produce the work. We have 
already shown, in Fig. 23, one of the first named type 
and have given an alternative method for producing this 
in two operations. 

The piece shown in Fig. 30 is a typical example of the 
class of work that requires two operations. This stamp- 
ing was a shoe for the picket pegs, that are driven into the 
ground and used by soldiers for securing their horses. A 
part elevation of the dies that were made to produce this 
shoe is shown in Fig. 31, where it will be seen that 
the stamping is first produced in almost a flat state. 
The bottom die has a groove A cut right across it and 
all the impression is in this die. The top die is a plane 
with the exception of the ridge that corresponds to the 
groove A in the bottom die. 

After the piece is stamped in these dies, it is trimmed 
with a pair of finning tools, and finally bent to shape with 
the tools shown in Fig. 32. For this bending operation 
the work is placed in the groove B, being centered with 
reference to the “form” by means of two pins, not shown. 
When the top die descends the stamping is driven into 
the “form,” from whence it is ejected by means of a 
plunger—not shown—working in the slct S. 

Another stamping—quite a simple one to look at— 
that required two operations to produce it, is shown in 
Fig. 33. This link—used extensively on military-harness 
equipment—was produced in dies, as shown in Fig. 34. 
Here the full line shows the balanced joint line of the 
dies, and the dotted outline gives the “lay” of the work. 
In this case the joint line had to follow one course on the 
outside of the link, while on the inside of the link the 
joint line had to come down to the center at A, Fig. 33. 
This is clearly shown by the dotted line B, Fig. 34. After 
trimming, this stamping was put into another set of dies 
and bent to the shape shown by the heavy dotted line on 
Fig. 33. In tools of this description, there are two 
points that must be noted. The fin that will form on the 
die at #, Fig. 34, will tend to jam the dies, thus pre- 
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venting a proper impression, unless an allowance has 
been made. Consequently, on all dies that have an ir- 
regular contour joint line, there should be ample allow- 
ance made where the fin will form. This has been re- 
ferred to before, but is repeated for emphasis. 

Another point that must be studied is, that when 
stamping work of this description, the part at F’, Fig. 33, 
should be left slightly thicker than the drawing calls for, 
to allow for a slight wastage at this point during the final 
bending to shape. 

Our final example will show the need for such thick- 
cning up—preparatory to bending—clearly. The bracket 
stud, which is shown in Fig. 35, in its finished condition, 
was stamped in a single die, as shown by Fig. 36, and it 
will be noticed that quite a considerable thickening of 
the piece is shown at G, the point on the stamping that 
coincides with the corner #7 of the finished article, shown 


in Fig. 35. This extra metal is required to give the 


necessary strength to the corner after bending. 
Until recently, it has been the custom in many plants, 
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FIG.35 


Figs. 31 To 36. 


FIG.36 
OTHER EXAMPLES OF Drop-Forer Dries 


to have the die sinkers work in the drop-forge shop and 
to work to the orders of the foreman in charge of the 
drop-hammers. From the point of view of design, this 
might work out fairly well except that usually no sketches 
of the dies are made, and consequently, when an alto- 
gether new type of die has to be made, the experimenting 
is done on steel instead of paper. This is costly. 

Apart from this, much work is done by hand that 
could be more efficiently produced on a machine, and the 
tendency now—more particularly in large plants—is 
toward having all the work done in the toolroom from 
designs got out by the tool-designing staff. This is the 
ideal way if the tool designer will only recognize that the 

‘ drop-forge man has had, usually, considerable experience 
in the working of the dies and can—if he is properly ap- 
proached—give excellent advice as to the best way of 
making the dies, the necessary clearances, or draft, re- 
quired for any particular section, so that it shall fill up, 
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the need for two operations on any piece, the shape of 
ihe breaking-down portion of the die and many other lit- 
tle points that his personal contact with the work has 
led him to recognize as essentials to the successful work- 
ing of the dies. 

If the tool designer will avail himself of this informa- 
tion and embody it in the design, then there will be no 
question but that the design will be successful, but should 
it be only partially successful and some alterations have 
to be made, if such alterations are placed on the draw- 
ing, he will have an accurate record of the facts. Then 
later, should the dies need duplicating, the drawings 
of the dies will contain all the information to insure 
success without trusting to anyone’s memory. 

This recording of the facts has been recognized as a 
necessity in jig design and it is equally essential in such 
cases as intricate dies for drop-forgings. 
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- Binding, Clamping and Equale- 


izing Devices 
By S. Vicror Brook 

The devices illustrated and described here have been 
found useful for jigs and fixtures. A simple form of 
bunter and one largely used on automobile and other 
large tools is shown in Fig. 1. The bunter 4 fits freely 
in the hole in the casting B and the binding member C. 
When in use the operator grasps the handle pin D and 
pushes the bunter against the work and then tightens the 
nut £, which holds it firmly. 

Another form of equalizing bunter is illustrated in 
Fig. 2. In this case the binding member A has through 
it a tapered hole, the small end of which is just the size 
of the bunter B. The bunter is tapered with the same 
taper as the hole in the part A. When assembled into 
place a spring C is put under the bunter to force it up 
into place, against the piece being machined, until the 
nut D is tightened, thereby clamping it. With this slight 
angle it is impossible to move this pin in a downward di- 
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BINDING CLAMPS 
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rection. For this reason it is an efficient equalizing 
bunter. 


Another and more effective method of binding a bunter 
is shown in Fig. 3. This consists of a binding member 
A identical with that in Fig. 2, but in addition there is 
a sleeve B over the outside of it with a taper hole and 
against this sleeve the nut D bears. The action in clamp- 
ing is to pull the binder A outward and push the sleeve 
inward. The double clamping action of the sides of the 
holes in A and B against the bunter (’ makes it as firm 
as a solidly driven pin. 


EQUALIZING SpriING PIN 

Another form of equalizing device is shown in Fig. 4. 
In this case it is used to take the thrust of a drill in 
drilling the hole in a boss. The bunter A is made over- 
hanging as shown, to swing out of the way of the boss B. 
In this case the bunter has a portion turned taper on it. 
This is done so that it may be swung around to clear the 
boss B on the piece being drilled. 

Another equalizing clamping device is shown in Fig. 5. 
Here it is intended to stiffen thin casting walls while in 
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of the frame. Then the thumb-screw B is clamped and 
holds the casting securely. 


CLAMPING DEVICES 


In Fig. 7 is shown a clamping device which is simple 
yet effective in clamping the work, not only downward 
against the lower surface of the holder, but also against 
the back of the holder A. The strap B has two bearing 
points, one bearing on the work at the top and one at 
the side. The strap is fulcrumed against the pin C 
and the angular slot in the strap. The downward pres- 
sure of the screw D on the strap gives a combined down- 
ward and longitudinal motion, seating the work securely 
into the angle of the holding block. The spring £ is for 
holding the strap out of the way when filling the fix- 
tures, 

In Fig. 8 is shown a simple, self-adjusting V-clamp 
with the spring and thumb-screw that adjust it. It may 
be used in many ways on fixtures for thin aluminum cast- 
ings, such as are so numerous in automobile work. Aside 
from the hint and the Ime cut it is largely self-explana- 
tory and needs no further comment. 

In Figs. 9 and 10 are shown two simple equalizing 
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EQuALIZING DEVICES 


vice into action the jaws A and B are brought down into 
place and the nut C is tightened. The action is for the 
jaws to clamp the casting wall D securely. When this is 
accomplished, the binding screw F is tightened, binding 
the split casting F around the movable members. The 
action of the spring @ is to keep the parts A and B apart 
when the nut C is loose. 

In certain machining operations, such as straddle mill- 
ing bosses on a typewriter frame, there is need for an 
equalizing device on both walls of the frame. It is best 
if these can be efficiently operated with one screw. Such 
a device is shown in Fig. 6. When not in use the bunters 
A are pushed in toward the center of the device against 
the spring tension, then the screw B is tightened and the 
bunters remain there. Then the casting is put into the 
fixture and clamped to it. By releasing the pressure of 
the binding screw B the springs C drive the bunters out- 
ward till they equalize with and take up against the walls 


pieces, such as are often used in jig and fixture work, 
so that a uniform pressure may be brought to bear upon 
two irregular surfaces. Their construction and use are 
self-evident. 

The clamping device shown in the profiling fixture, in 
Fig. 11, is especially neat and effective. There are two 
hook bolts A, which hook over the work and may be 
swung out of the way for removing the work. The hook 
bolts are shouldered and the space between the shoulder 
and the small hole in the casting, where the small end 
of the hook bolt goes through, forms a chamber for the 
spring B. The plate C is in the nature of a lever. The 
pin D acts as a fulcrum while the thumb-screw F applies 
the power. The result obtained is the downward move- 
ment of the hook bolts. When the power is removed by 
turning the screw backward the hook belts raise them- 
selves away from the work by the springs F, which also 
raise the entire plate. 
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Development of Interchangeable 
Manufacture 


By JosrepH W. Ror* 


SYNOPSIS—The origin of the system of interchange- 
able manufacture is always considered as American 
though the first suggestion for it came from France. Eli 
Whitney and Simeon North were the pioneers in applying 
it to their arms factories, soon after 1800. In 1854 the 
Colt factory was established at Hartford. Later a British 
Commission came over on an inspection tour of the 
private and Government armories, and acquired a full 
complement of machines for the manufacture of Enfield 
rifles on the interchangeable system. Drop hammers, 
turret lathes and the miller were all the products of this 
desire for interchangeability. While applied at first only 
to gun making, it rapidly spread to other industries, such 
as the manufacture of watches and clocks, sewing ma- 
chines and typewriters. 





i) 

It is well, in beginning, to define what we mean by 
the interchangeable system. We will consider it as the 
art of producing complete machines or mechanisms, the 


corresponding parts of which are so nearly alike that any 


There is, however, a wide difference between this and 
the parts in such a mechanism as a gun, for inéividual 
types are not permanently articulated. 

The interchangeable system was developed by gun 
makers. It is commercially applicable only to articles of 
a high grade, made in large numbers, and in which inter- 
changeability is desirable. Of the typical articles, such 
as fire-arms, bicycles, typewriters, sewing machines, an 
the like, now produced by the interchangeable system, 
guns and pistols are the only ones which antedate the 
system itself. ‘These were used in great numbers, ard in 
military arms especially interchangeability was of the 
highest value. Under the old system, with hand-made 
muskets, in which each part was fitted to its neighbors, 
the loss or injury of a single important part put the whole 
gun out of use until it could be repaired by an expert 
gunsmith. Eli Whitney, in a letter to the War Depart- 
ment in 1812, stated that the British Government had on 
hand over 200,000 stands of muskets partially finished 
or awaiting repairs. The desirability, therefore, of some 
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part may be fitted into any of the given mechanisms. So 
considered, it does not include the manufacture of sepa- 
rate articles, closely like each other, but which do not fit 
together permanently into a mechanism. If this were 
meant, the work of the early typefounders would clearly 
antedate that of the modern manufacturers, as they pro- 
duced printing types by the process of casting which were 
similar to each other within very close limits of accuracy. 


*Assistant professor, mechanical engineering, Sheffield 


Scientific School, Yale University. 











THe First WuITney MILL For MANUFACTURING GUNS ON THE INTERCHANGEABLE SYsTEM 


system of manufacture by which all the parts could be 
standardized and interchangeable, was well recognized. 
There existed a demand for military arms which could 
meet this condition, but it was felt at the time to be im- 
possible to meet it. 


Irs ORIGIN 


The system of interchangeable manufacture is gener- 
ally considered to be of American origin. In fact, fer 
many vears it was known in Europe as the “American 
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System” of manufacture. If priority be assigned to the 
source which first made it successful, it is American; but 
the first suggestions of the system came, as might be ex- 
pected, from France. We have already seen that the 
French mechanics were the first to work upon many of the 
great mechanical improvements; and here, as in the case 
of the slide-rest and planer, they seem to have caughi the 
idea only. It was left to others to make it a practical 
success. 

At least two attempts were made to manufacture guns 
interchangeably in France, one in 1717, the other in 1783. 
Of the first we know little. Fitch, in his report on inter- 
changeable manufacture in the United States census of 
1880, speaks of it, but says it was a failure. We know of 
the second from an interesting and surprising source. 
Thomas Jefferson, while Minister to France, wrote a letter 
to John Jay, dated Aug. 30, 1785, which contains the 
tollowing: 

An improvement is made here in the construction of mus- 
kets, which it may be interesting to Congress to know, 
should they at any time propose to procure any. It consists 
of the making every part of them so exactly alike, that what 
belongs to any one, may be used for every other musket in 
the magazine. The Government here has examined and ap- 
proved the method and is establishing a large manufactory 
for the purpose of putting it into execution. As yet the 
inventor has only completed the lock of the musket on this 
plan. He will proceed immediately to have the barrel, stock 
and other parts executed in the same way. Supposing it 
might be useful in the United States, I went to the work- 
man. He presented me the parts of 50 locks taken to pieces 
and arranged in compartments. I put several together my- 
self, taking pieces at hazard as they came to hand, and they 
fitted in the most perfect manner. The advantages of this, 
when arms need repair, are evident. He effects it by tools 
of his own contrivance which at the same time abridge the 
work, so that he thinks he should be able to furnish muskets 
two livres cheaper than the common price. But it will be 
two or three years before he will be able to furnish any 
quantity. I mention this now, as it may have an influence 
on the plan for furnishing our magazines with this arm. 

Six months later he wrote a letter to the governor of 
Virginia, which is almost a copy of this one. In another 
letter written many years later to James Monroe, Jeffer- 
son gives the name of this mechanic as Le Blanc, saying 
that he had extended his system to the barrel, mounting 
and stock, and stating: “I endeavored to get the United 
States to bring him over, which he was ready for on mod- 
erate terms. I failed, and do not know what became of 
him.” We wish to give full credit to this genius who 
seems to have caught a clear idea of some at least of the 
principles involved, those of interchangeability and the 
substitution of machine work for handwork. The ac- 
count makes no mention of gages or of the division of 
labor, but this might easily have been due to Jefferson’s 
unfamiliarity with the details of manufacture. 

We have seen in previous articles that a close approach 
to the interchangeable system was made in the Ports- 
mouth block machinery of Bentham and Brunel. This 
was rather an application of modern manufacturing prin- 

ciples than a specific case of interchangeable manufac- 
ture. The interchangeability of product obtained was in- 
cidental to good manufacturing methods, not a distinct 
object aimed at, and far as I know, there was 
no extensive system of gaging during the processes of 
manufacture, to insure maintaining the various parts 
within specified limits of accuracy. In fact the output 


SO 


itself did not require it, as ship’s blocks do not call for 
anything like the precision necessary in guns or the other 
typical products of the interchangeable system. 

We have seen, too, that John George Bodmer began, 
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about 1806, to manufacture guns at St. Blaise, in the 
Black Forest, using special machinery for much of the 
work previously done by hand, especially for the paris 
of the lock, which “were shaped and prepared for im- 
mediate use, so as to insyre perfect uniformity and econ- 
omise labour.” In both of these instances, the Ports- 
mouth block machinery and the St. Blaise factory, defin- 
ite steps were taken which form part of the interchange- 
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able system, but it does not seem probable that the system 
existed in anything like the completeness with which it 
was being developed at that time in America. 


EarLy AMERICAN INTERCHANGEABLE MANUFACTURE 


In 1798 and 1799 two contracts were let by the United 
States Government for fire-arms, one to Eli Whitney in 
1798, the other to Simeon North in 1799. These con- 
tracts are of the greatest importance. Whitney. had in- 
vented the cotton gin in 1792. This invention, as is well 
known, had a profound economic effect on the whole civil- 
ized world, but the chaotic condition of the patent laws at 
that time and the very value of the invention itself made 
it practically impossible for him to defend his rights; 
and, although he had practically created a vast industry, 
he actually lost more money by the invention than he 
made. By 1798 he made up his mind that he must turn 
to something else. He chose the manufacture of muskets, 
and addressed a letter to Oliver Wolcott, Secretary of the 
Treasury, in which he said: 

I should like to undertake the manufacture of ten to fif- 
teen thousand stand of arms. I am persuaded that machin- 
ery moved by water, adapted to this business would greatly 
diminish the labor and greatly facilitate the manufacture of 


this article. Machines for forging, rolling, floating, boring, 
grinding, polishing, may all be made use of to advantage. 


His contract of 1798 resulted. From the very start 
Whitney proposed to manufacture these arms on a “new 
principle.” He built a mill at Whitneyville, just outside of 
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the city of New Haven, utilizing water power as shown in 
Fig. 1, which was taken from an old painting. Nearly 
two years were required to get the plant into operation, 
as he had to design and build all of his proposed machin- 
ery. In 1812, when making application for another con- 
tract for 15,000 muskets, Whitney writes: 

The subscriber begs leave to further remark that he has 
for the last 12 years been engaged in manufacturing mus- 
kets; that he now has the most respectable private establish- 
ment in the United States for carrying on this important 
business. That this establishment was commenced and has 
been carried on upon a plan which is unknown in Europe, 
and the great leading object of which is to substitute correct 
and effective operations of machinery for that skill of the 
artist which is acquired only by long practice and experi- 
ence; a species of skill which is not possessed in this country 
to any great extent. 


In another place it is stated that the object at which 
he aimed and which he accomplished was “to make the 
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same parts of different guns, as the locks, for example, 
as much like each other as the successive impressions of 
® copper-plate engraving.” 

Mr. Whitney’s determination to introduce this system 
of manufacturing was ridiculed and laughed at by the 
French »nd English ordnance officers to whom he ex- 
plained it. They said that by his system every arm 
would be a model and that arms so made would cost enor- 
mously. Even the Washington officials were skeptical 
and became uneasy at advancing so much money without 
a single gun having been completed, and Whitney went 
to Washington, taking with him 10 pieces of each part of 
« musket. He exhibited these to the Secretary of War 
and the army officers interested, as a succession of piles of 
cifferent parts. Selecting indiscriminately from each of 
‘the piles, he put together 10 muskets, an achievement 
which was looked on with amazement. I cannot give ihe 
exact date of this occurrence, but it was probably about 
1800. 


SUBDIVISION OF LABOR 


Meantime Simeon North, who unlike Whitney was a 
gun maker by trade, had completed his first contract for 
1500 pistols, and had executed a number of others. In 
these no mention was made of interchangeability, but 
whether independently or not, he very soon began to de- 
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velop the same methods as Whitney. In a letter to the 
Secretary of the Navy in 1808, North says: 
I find that by confining a workman to one particular limb 


of the pistol until he has made two thousand, I save at least 
one quarter of his labour, to what I should provided | finishd 


them by small quantities; and the work will be as much 
better as it is quicker made. 

He also says in the same letter: 

I have 17,000 screws & other parts of pistols already 


forgd & many parts nearly finishd & the business is going 
on briskly and lively. 

Here is clearly the principle of subdivision of labor and 
the beginning of the standardizing of parts. In 1813 
North contracted to furnish 20,000 pistols. This agree- 
ment contained the following significant clause: 

The component parts of the pistols are to correspond so 
exactly that any limb or part of one pistol may be fitted to 
any other pistol of the twenty thousand. 

It is stated in the valuable memoir of Simeon North, 
by his great-grandsons, that this is the first government 
contract in which the contractor agreed to produce arms 
having interchangeable parts, and it is claimed for Col. 
North that he consequently originated this process. 

We have not had an oportunity to examine the official 
records in Washington in regard to Mr. Whitney’s deal- 
ings, but it is quite clear from his letter of 1812 that he 
had been operating on this basis for nearly 10 years, 
although it may not have been formally recognized in his 
contracts with the government. Capt. Decius Wadsworth, 
then inspector of muskets, wrote to the Secretary of the 
Treasury in 1800 as follows: 

Where the different parts of the lock are each formed 
and fashioned sucessively by a proper machine, and by the 
same hand, they will be found to differ so insensibly that the 
similar parts of different locks may be mutually substituted. 
The extending of this principle to all parts of the musket 
has been a favourite idea with Mr. Whitney from the be- 
ginning. It has been treated and ridiculed as a vain and 
impracticable attempt by almost all those who pretended to 
superior knowledge and experience in the business. He has 
the satisfaction, however, now of showing the practicability 
of the attempt. Although I am of the opinion that there is 
more to please the imagination than of real utility in the 
plan, yet as it affords an incalculable proof of his superior 
skill as a workman, and is what I believe has never been 
attempted with success before, it is deserving of much con- 


sideration. 
Furthermore, Jefferson, in the letter to Monroe, writ- 
ten in 1801, says in speaking of Whitney: 


He has invented molds and machines for making all the 


pieces of his locks so exactly equal, that take 100 locks to 
pieces and mingle their parts and the 100 locks may be put 
together by taking the pieces which come to hand. 

It seems to us that the stipulation in North’s contract 
of 1813 was not so much the beginning of a new method as 
« recognition of methods which had already come into 
existence. It seems almost inevitable that the two men, 
pioneer manufacturers and government contractors in 
closely allied industries, and located but 20 miles apart, 
must have known more or less of each other’s work and 
have been influenced by each other’s methods. With- 
out trying to differentiate the credit between them 
too closely it is quite certain that in the work of these 
two men the interchangeable system had its birth. Col. 
North’s work for the Government was invariably well 
done, and for more than 50 years he continued to supply, 
first pistols, and later rifles for the army and navy. 

WHITNEY’s: FACTORY 

Of the two, Whitney had the more influence in spread- 
ing the interchangeable system throughout the country. 
He was well known and influential through his invention 





1082 


of the cotton gin and was located in a larger center. He 
was called upon by the Government for advice, and at its 
request sent to Springfield some of his best workmen to 
introduce his system there, and also to help to start it at 
Harper’s Ferry. 

Whitney built his factory, Fig. 1, as we have said, in 
about 1798 or 1800, and employed at the start about 60 
men. Col. North moved from Berlin to Middletown in 
1813, and built a factory at a cost of about $100,000, 
where he employed 70 men and produced about 30 pistols 
e day. The interchangeable system was in use in both 
of these factories by 1815. The Springfield armory was 
running during the Revolution, mainly in the making of 
cannon. In 1792 Congress authorized the President to 
establish two arsenals for small arms. These were located 
at Springfield in the North, and Harper’s Ferry in the 
South. In 1811 Capt. Hall was granted a patent for a 
gun which was adopted as the government standard in 
1819 and the Government undertook to manufacture 
them at one of its own armories. Capt. Hall was placed 
in charge of the work and the plant at Harper’s Ferry was 
equipped for interchangeable manufacture. Later many 
of these rifles were made by private contractors, such as 
Col. North. By 1828, in one of Col. North’s contracts 
we find the principle of interchangeability extended still 
further. It is guaranteed that the component parts 
should be interchangeable, not only in the lot contracted 
for, but that they may be exchanged in a similar manner 
with the rifles made or making at the national armories. 

REVOLVER INVENTED BY CoLt 

In 1836 Samuel Colt invented the revolver, and the 
first lot contracted for by the Government was made at 
the Whitney works in 1847. Mr. Colt determined, about 
1850, to establish his own factory, moved to Hartford, 
and in 1854-55 built the present Colt’s armory, in which 
the principles of interchangeable manufacture were 
adopted in a most advanced form. Handwork was prac- 
tically eliminated and automatic or semiautomatic ma- 
chinery substituted. A type of manufacturing miller 
was developed for this work and built by George S. Lin- 
coln & Co., which became known as the Lincoln miller. 
The readers of this article know the enormous influence 
that this machine has had. E. K. Root, superintendent 
under Colt, is one who had a profound influence in the 
development of manufacturing at this time. He put the 
art of die forging on its present basis. At first he used 
2 type of hammer shown in Fig. 2, in which four impres- 
sions were arranged in four different sets of dies. The 
hammers were lifted, first by a set of dogs, later by a 
central screw, and the operator walked around the ma- 
chine, using the impressions successively. A few years 
later the present form of board drop was developed. 
Two of Geo. S. Lincoln & Co.’s men were Francis A. 
Pratt, superintendent, and Amos Whitney, contractor, 
who later founded the firm of Pratt & Whitney, and from 
the start were very influential in the building of machin- 
ery for interchangeable manufacture. 

About the same time Smith & Wesson began manufac- 
turing revolvers at Springfield along similar lines. Mr. 
Smith and E. K. Root, of the Colt Armory, were both 
trained in the old Whitney shops. Another firm of great 
influence was that of Robbins & Lawrence, later the 
Windsor Machine Co., in Windsor, Vt. Frederick W. 


Howe built there a number of machines for profile mill- 
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ing, rifling, barrel drilling, and is said to have designed 
the first universal miller in 1852. The Ames Manufac- 
turing Co., in Chicopee, which had been founded in 1829, 
was also engaged in this work. By 1850 the interchange- 
able system began to extend its influence abroad. Rob- 
bins & Lawrence had an exhibit of interchangeable guns 
in the exposition at London in 1851, which attracted 
much attention. In 1853 a British Commission came to 
this country and visited the government and private 
armories, the Ames Manufacturing Co. and Robbins & 
Lawrence. 

While at Springfield Major Ripley ordered 10 guns, 
manufactured in ten successive years, from 1843 to 1853, 
to be stripped and the parts were reassembled at random. 
As a result of this visit 20,000 interchangeable Enfield 
rifles were ordered, and in 1855, 157 machines for the 
manufacture of guns were sent to England. These ma- 
chines comprised 74 millers, 23 drilling machines, five 

















Fic. 4. ONE oF THE ORIGINAL BLANCHARD LATHES 
AT SPRINGFIELD ARMORY, IN USE OVER 50 YEARS 


tap machines, and seven edging machines. The remain- 
der were special machines for threading, rifling, turning, 
boring, and so on. In this list of machines scarcely a 
single lathe is found and no mention is made of any tur- 
ret machines. Ten or fifteen years later there would have 
been a large number. Jas. H. Burton, who had been at 
the Harper’s Ferry armory and was at the time with the 
Ames Manufacturing Co., went over to England to install 
the new system and operate the new plant. The Ames 
Manufacturing Co. alone is said to have exported four to 
five hundred stocking machines of the Blanchard type 
on these early foreign orders. Within the next 15 or 
20 years nearly every government in Europe was supplied 
with American gun-making machinery, all planned to 
operate on the interchangeable system, which was known 
everywhere as “the American system.” 


DECREASE IN TOLERANCES 


In using the term “interchangeable” it must be remem- 
bered that the meaning attached to this word grew during 
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these years. The interchangeability of 1813 would not 
have been considered satisfactory in 1855. When Hall 
completed his first 100 rifles at Harper’s Ferry in 1824 
it is said that “the joint of the breech block was so fitted 
that a sheet of paper would slide loosely in the joint but 
two sheets would stick.” This system of gaging will have 
a familiar sound to the older mechanics who grew up be- 
fore the days of the micrometer. When North was given 
his first contract for the rifles and furnished two models 
to work from, these models were so unlike that Col. North 
asked to have one set aside and that he be allowed to gage 
his work from the other. 

Of the various tools associated with interchangeable 
manufacture, drilling jigs were in use very early, probably 
from the start. The filing jig is said to have been in- 
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wood working was first invented by Blanchard in 1818 
for the Springfield armory. The accuracy of these ma- 
chines, shown in Fig. 4, outran that of the metal work 
of the time. To accommodate the variations still present 
in the metal parts Blanchard devised a machine which 
used the actual lock plates as formers and cut the stocks 
to match, and such machines were used at Springfield 
until 1840. By that time the work on the metal parts 
could be made as accurately as the stocks, and it was no 
longer necessary. A modern degree of accuracy in shap- 
ing of the metal portions was not possible until the miller 
came into general use for irregular shapes, which was 
some time in the 40’s. By 1842 for the new musket to be 
manufactured at Springfield there was a complete set of 
model jigs, taps and gages. The profiling machine was 
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vented by Selah North, the son of Col. North, but it was 
used by Whitney almost as early. Both Whitney and 
Col. North were using plain milling by 1820. The 
first miller is supposed to have been built by Mr. Whitney 
some time prior to 1818. This machine is still in exist- 
ence and is now in the possession of the Sheffield Scien- 
tific School. It was described in the AMeRICAN Ma- 
CHINIST, Vol. 36, page 1037, and because of its interest 
in this connection is shown again in Fig. 3. In 1817 to 
1822 we find the introduction of forging in hand dies, 
barrel turning by special machinery, and the Blanchard 
lathe for gun stocks. Receiver gages are said to have been 
used at Middletown in 1829, and were regularly in use 
at Springfield by 1840. Automatic machinery for the 


GENEALOGY OF THE 


INTERCHANGEABLE SYSTEM 


developed by F. W. Howe and E. K. Root from 1848 to 
1852. A drop hammer with dies was used by Hall of 
Harper’s Ferry in 182%, the head of which was raised by 
a moving chain and freed by a trip at the desired height. 
Later Peck invented his lifter, using a strap. The Root 
drop hammers we have already mentioned. The board 
drop, which is a characteristically American invention, is 
largely the work of Spencer. 
THe TurReT LATHE 


Probably no machine has had as great an influence on 
interchangeable manufacture as the automatic turret 
lathe. The turret lathe, “the first radical improvement 
on Maudslay’s slide-rest,” was built at Robbins & Law- 
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rence in 1854, and is said to have grown out of a revolv- 
ing-head bolt cutter which Henry D. Stone saw at Hart- 
ford. The turret idea was not originated by Stone. 
Root had used it a few years before, and here and there it 
seems to have been utilized elsewhere ; but Stone deserves 
the credit for the turret head quite as clearly as Maudslay 
deserves the credit for the slide-rest. He first appreciated 
its possibilities and made it one of the most useful ele- 
ments in machine-tool design. The later improvements 
of Spencer and of a long line of brilliant mechanics have 
made the turret lathe much more accurate, and more 
nearly automatic than any other type of general machine 
tool. Today it is, with the miller, the main reliance for 
interchangeable work. 
GuN MAKERS THE ORIGINATORS 
In sketching briefly the development of this method 
in the American shops we have confined our attention to, 
the gun makers. They were not the only ones who had 
< part in its development, but they were its originators, 
they determined its methods, and developed most of the 
machines typical of this process. About 1830 Chauncey 
Jerome began the manufacture of the brass clock. Terry, 
Thomas and other Connecticut mechanics had been man- 
ufacturing wooden clocks, which gave way to metal clocks 
as the advantages of interchangeable manufacture became 
recognized. In 1848, A. L. Dennison founded the Ameri- 
can Watch Co., at Waltham. The interchangeable system 
has nowhere reached a higher stage of development than 
in the manufacture of watches by this company and the 
other great watch factories. In 1846 Howe was granted 
his patent on sewing machines, and within four or five 
years their manufacture sprung up on a large scale. Both 
of these industries, that of watch and clock manufac- 
ture and the manufacture of sewing machines, utilized 
® system which was already well recognized. Since that 
time it has been applied to a wide variety of articles. 
he interchangeable system whose genealogy is shown in 
Fig. 5 is one of the great contributions to modern indus- 
trial life and those who developed its principles should be 
held in remembrance and honor. 
# 


The manufacture of aluminum foil is a growing industry 


of southwestern Germany. The foil is used in place of tin 
foil for wrapping candied fruit, and the like, possessing 
several advantages over the tin. The process used is to 


paint sheets of pure aluminum with a solution of oil that is 
soluble in water, placing the sheets one upon another, or 
folding them, and then rolling them out to double their 
length in a rolling-mill. The sheets are then folded and the 
process is repeated until the desired thinness is obtained. 
The cylinders of the rolling mill are warmed with water to 
45° C. (113° F.). The sheets are rolled cold and finally an- 
nealed in a vacuum retort, and cooled gradually.—‘The 
Brass World.” 


A bulletin recently published by the Engineering Experi- 
ment Station of the University of Illinois under the title of 
“Tests of Bond Between Concrete and Steel” furnishes an 
exhaustive study of the amount and distribution of the bond 
stress between concrete and steel. The results of tests of 
about 1500 pull-out specimens and 110 large reinforced con- 
crete beams are given. The tests covered a wide range of 
ages, mixes, size of bar, length of embedment, condition of 
storage, method of applying the load and the like. Both 
plain and deformed steel bars were used. For deformed bars 


the relation of slip of bar to the bond resistance was not 
materially different from that of plain bars during the early 
stages of the test; during the later stages of the test the 
bond resistance varied widely with the type of bar and was 
found to depend on the area and slope of the bearing sur- 
faces presented by the projections of the bar, 
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i Through the Inspector’s 
i Gage 
good formula for blueprint paper coating is as fol- 
lows: Potassium ferri-cyanide 1 0z.; iron and ammo- 


green scales) 1 oz.; water 8 oz. 
a Bo aE 


nium citrate 


If bluff and bluster were outcroppings of knowledge 
some bosses with whom the repair man has come in 
contact would have been paragons of wisdom. 

Hk By tk 

The biggest thing that the young man can learn in 
school is to assume that all mechanical problems can be 
solved, to decline absolutely to recognize that there is 
any danger of failure along mechanical lines. 

* * * 

If a manager wants to make his shop a pleasant place 
for the men who are working there, his first thought 
should be to provide all things that make it easiest for a 
man to get out a good day’s work. 

* * * 

Many a promising little machine shop has failed: to 
come out on top from causes which may almost be 
summed up in the statement, “the owner would rather 
wear starched linen than overalls.” 

* * * 

The welding of boiler tubes not only gives an increase 
of 25 to 35 per cent. in the holding capacity, but the 
thorough fusing of the metal surrounding the tube results 
in a more homogeneous mass at the junction of the tube 
and sheet. 

ok * * 

While delay in the delivery department may cause the 
reduction or even elimination of a profit or perhaps even 
the loss of a customer, the important point for the man- 
agement to discover is whether the cause of delay is the 
result of a condition or merely of an accident, and the 
best means of finding this out is to trace back. 

Be ak * 

The mixture of steel with cast iron has certain draw- 
backs; if the silicon runs low it will set up high shrink- 
age in the gates and risers and in the castings them- 
selves; if the phosphorus is low it will lose its life more 
quickly than plain iron of the same composition ; finally, 
it develops a greater degree of hardness in the presence 
of sulphur. 

* * oe 
_ In filing articles from technical journals a good method 
is to tear the whole pages from the periodicals, mark the 
special articles with a blue pencil, punch the page and 
insert it in a file under its special heading. The title 
of the article is cut from the index of the periodical and 
pasted on the index sheet and a brief master-index is 
kept in the front of the file. 

* * 

The purchase of a diamond for the shop is nothing 
but a gamble. Laymen cannot tell by the eye whether a 
diamond is good or bad and in actual service in the shop 
a diamond costing $25 may last 25 hours while a cheaper 
bortz stone may be in use for several years. Experience 
in one large plant doing considerable grinding from the 
rough, has shown that the expense averages about $3 per 
month for each grinding-machine operator. 
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Letters from Practical Men 





oe eo eo 
Machining a Dry-DisK Clutch 
The construction of the dry-disk clutch of the Stearns- 
Knight automobile involves the machining of six 5gx"*/,,- 
in. key-slots as shown at A in Fig. 1. These slots are 
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Fig. 2. MACHINING THE SLOTS IN A KEYSEATER 
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Fic. 3. BROACHING THE SLOTs 


located on a 1454-in. circle and terminate in an annular 
groove B, which is machined as shown, for clearance for 
the slotting tool. 

The design makes the machining of these slots an in- 
teresting problem, the distance C and relatively small 


hole D precluding the possibility of machining in the 
ordinary way a keyseater, although were no other method 
available the job could be tooled up as shown in Fig. 2. 
This engraving shows a proposed special equipment for 
the keyseater consisting of a combined table extension, 
holding and indexing fixture A, a special extension guide 
arm B, cutter-bar C and cutter holder D. 
Another method suggested by available equipment was 
that of broaching, the necessary equipment being shown 
ok | Special Cutter 
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in Fig. 3. This only differs from the keyseater equipment 
in the application. 

The broaching method would have given the highest 
rate of production but would have entailed the drilling 
of a hole opposite each intended slot, as shown in Fig. 3, 
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and at A in Fig. 1. ‘These holes would then have had to 
be plugged up so that this method was not seriously con- 
sidered. 

The foregoing is interesting chiefly in view of the 
simple solution later arrived at. This is shown in the 
linecut Fig. 4, and in the halftone Fig. 5. 

The work is held by a suitable work arbor and washer 
and the slots cut on a Fellows gear-shaper with the spe- 
cial cutter shown in Fig. 4. The feed shaft is discon- 
nected and a radial line marked on the 96-toothed pitch 
gear A. This line is brought to coincide with a fixed 
pointer B. After the first slot is cut the pitch gear is 
rotated 20 turns by means of a crank-handle on the end 
of the pitch-gear shaft, thus rotating the work one-sixth 
of a revolution. 

The floor-to-floor time on this operation is 12 min., and 
the original tool cost $10; one high-speed cutter has cut 
about 1800 wheels, or 10,800 slots, and is good for as 
niany more. 

PauL CAMPBELL. 

Cleveland, Ohio. 
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Micrometer Thread-Pitch Gage 


The illustration shows a micrometer thread-pitch gage, 
designed for the purpose of testing the lead of screw 
threads and to indicate the amount of error if any. 

The tool in position testing the lead of a 214-in. hand 
tap is shown in Figs. 1 and 2; a partial section, showing 
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MICROMETER ScREW-PITCH GAGE 


the upper part of the sliding head and clamping sieeve 
in Fig. 3; and four of the five parts in Fig. 4, the other 
one being shown in position in Fig. 1. 

The method of clamping the interchangeable points 
for different forms of thread is shown in Fig. 5, and 
the gage for accurately setting in Fig. 6. 

The sliding head B is made a sliding fit on the tie rods 
DD and terminates a short distance below the lower 
rod. Close to the lower end of the sliding head B is a 
reamed hole to receive the fulerum pin /H, by which is 
attached the clevis-shaped piece J, the lower end of which 
is made to hold the interchangeable point G. 

On the front side of the tool this clevis-shaped piece 
is extended in the form of a multiplying lever and en- 
gages with the pin J in the second lever K, which is 
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fulerumed at the point Z and extends downward to the 
point M. This is a raised portion of the piece J, upon 
which is scribed an index kine corresponding to a similar 
line scribed on the face of the lever K. When the center 
line of the interchangeable point G@ is in a vertical posi- 
tion the index lines coincide. 

A light spring NV, resting against the lever K, holds 
the levers always in contact against their respective points 
of bearing, thereby preventing any backlash in the action 
of the levers. 

The clamping sleeves FE are made a sliding fit on the 
tie rods DD and are clamped by means of the knurled 
nuts OO. At the opposite end the sleeves are counter- 
bored to receive helical springs P and collars Q. The 
springs and collars are retained in position by the caps 
RR. 

For adjustment as hereafter explained, the sliding head 
B is tapped to receive the adjusting screw S, which is 
locked in position by the check nut 7. 

The distance pieces F, F,, F, F;, Fy, have 60-deg. cen- 
ters, reamed and lapped to fit the points of the microme- 
ter spindle and adjusting screw 8. They are made ad- 
justable as shown. The tool is adjusted by means of the 
screw S, so that when the distance piece F is used and 
the micrometer spindle withdrawn to the outer zero mark 
and the points G and G, placed in adjacent notches of 
the gage, Fig. 6, the index lines will coincide.. Then the 
distance pieces F’,, F,, FP, and F, are each adjusted to 
give correct reading when the points are placed in cor- 
responding positions in the gage and with the micrometer 
set at the zero mark. 


Tur Toot In USE 


For instance, it is required to test the lead of the 
tap between two points, three inches apart, as shown in 
the drawing; first withdraw the micrometer spindle about 
0.05 or 0.075 in. from the inner zero mark, then place 
the distance piece /' in position on the spindle, bring the 
sliding head B forward until the other end of the dis- 
tance piece is centered by the screw S. Then bring the 
clamping sleeves EE forward until the collars @ rest 
lightly against sliding head B and clamp them in that 
position. Now by turning the micrometer spindle in- 
ward, nearly to the zero mark, the springs P are placed 
in compression, and by placing the tool on the tap with 
the points resting against the box-square U to insure 
alignment, the spindle is adjusted in or out until the 
index lines on the tool coincide. The micrometer reading 
will then indicate the exact lead of the tap, whether cor- 
rect or if out, just how much long or short. It is de- 
signed to use a micrometer head with a vernier reading 
to 0.0001 in. 

It will be noted that, no matter how much the error, 
the index lines will not coincide until the sliding head B 


‘is brought into such position that the center line of the 


point G is exactly perpendicular to the axis of the tap; 
consequently the point will always be in the correct posi- 
tion to fit the thread when the reading is taken. 

As shown in the drawing, the multiplying levers have 
a ratio of 20:1, but by shortening the distance from the 
lower tie rod to the points @ and G,, the multiplying 
power of the levers can be increased. The tool was de- 
signed and made by U. 8. Ells, of East Pittsburgh, Penn. 

L. J. Evans. 


Wilkinsburg, Penn. - 
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Formulas for Worm Gears and 
Tables of Worms and Hobs 


The accompanying formulas for worm gears will be 
found handy in finding the proportions of worm gears, 
worms and hobs. The formulas in the tables are obtained 
from the following: 

A = Thickness of tooth on pitch line; | 


PP 














B= Width at top of thread ; 
C = Clearance; 
D = Working depth of tooth ; 
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E = Total depth of tooth ; A = Thickness of tooth on pitch line = 0.50 P. 
7 Ts = Width at top of thread = 0.3354 P. 
F = Width of thread tool at end; c= Clearance ~" 0.05 P. 
_ . — = Working depth of tooth = 0.6366 P. 
G = Depth of space below pitch line; E = Total depth of tooth = 0.6866 P. 
a . + . ° = dth of thread tool at end = 0.3095 P. 
H = Tooth above pite h line; G = Depth of space below pitch line = 0.3683 P. 
I = Outside diameter of worm; z= 8 ere oe line = 0.3183 P. 
N = Number of teeth in worm gear; th Note-—Ts anove are for. single threads only; for double 
_ . . reads vide result by 2; for triple threads divide result b 
P = Circular’ pitch ; 3; for quadruple threads divide result by 4. ° 
ie 
ps 34 
=§ os 
P oA B Cc D E F G H FS PA B c D E F G H 68 
1} 0.8750 0.5869 0.0875 1.1141 1.2016 0.5416 0.6445 0.5570 4} 13 0.2916 0.1956 0.0291 0.3713 0.4005 0.1805 0.2148 0.1856 If 
1 0.8125 0.5450 0.0812 1.0444 1.1157 0.5029 0.5984 0.5172 ~ i 0.2708 0.1816 0.0270 0.3481 0.3719 0.1676 0.1994 0.1724 144 
14} 0.75 0.5031 0.075 0.9549 1.0299 0.4643 0.5525 0.4775 14 0.25 0.1677 0.025 0.3183 0.3433 0.1548 0.1842 0.1592 2 
1} 0.6875 0.4611 0.0687 0.8753 0.9440 0.4255 0.5063 0.4376 yy 14 0.2291 0.1537 0.0229 0.2917 0.3146 0.1418 0.1687 0.1458 24 
1f 0.625 0.4193 0.0625 0.7958 0.8583 0.3869 0.4604 0.3979 14 0.2083 0.1397 0.0208 0.2652 0.2861 0.1289 0.1534 0.1326 2 
if 0.5625 0.3773 0.0562 0.7162 0.7724 0.3482 0.4143 0.3581 § if 0.1875 0.1258 0.0187 0.2387 0.2575 0.1161 011381 0.1194 >| 
1 0.50 0.3354 0.050 0.6366 0.6866 0.3095 0.3683 0.3183 1 1 0.1667 0.1118 0.0166 0.2122 0.2289 0.1032 0.1228 0.1061 3 
0.4687 0.3144 0.0468 0.5968 0.6436 0.2901 0.3452 0.2984 1,, 40.1562 0.1048 0.0156 0.1989 0.2145 0.0967 0.1151 0.0994 3} 
Ht 0 -4375 0.2934 0.0437 0.5570 0.6007 0.2708 0.3222 0.2785 14 } 0.1458 0.0978 0.0145 0.1856 0.2002 0.0902 0.1074 0.0928 33 
0.4062 0.2724 0.0406 0.5172 0.5578 0.2514 0.2992 0.2586 1,7, 0.1354 0. 0.0135 0.1724 0.1859 0.0838 0.0997 0.0862 32 
} 0-375 0.2516 0.0375 0.4775 0.5150 0.2321 0.2762 0.2387 1 } 0-138 0.0839 0.0125 0.1592 0.1717 0.0774 0.0921 0.0796 4°° 
0.3437 0.2305 0.0343 0.4376 0.4720 0.2127 0.2533 0.2188 1,4 0.1145 0.0768 0.0114 0.1458 0.1573 0.0709 0.0844 0.0729 4,4 
0.3125 0.2096 0.0312 0.3979 0.4291 0.1934 0.2302 0.1989 1 0.1041 0.0698 0.0104 0.1326 0.1430 0.0644 0.0767 0.0663 4 
[0.3135 0.2236 0.0333 0.4244 0.4577 0.2063 0.2455 0.2122 if 0.1111 0.0745 0.0111 0.1414 0.1525 0.0687 0.0818 0.0707 if 
0.2812 0.1886 0.0281 0.3581 0.3862 0.1741 0.2071 0.1790 13 0.0937 0.0629 0.0094 0.1193 0.1287 0.0580 0.0690 0.0597 54 
}* 0:35 0.1677 0.025 0.3183 0.3433 0.1548 0.1842 0.1592 2 1 O:onss 0.0559 0.0083 0.1061 0.1144 0.0576 0.0614 0.0531 6 
ys 0.2187 0.1467 0.0218 0.2785 0.3003 0.1354 0.1611 0.1392 2 I 9s 0.0489 0.0072 0.0928 0.1001 0.0451 0.0537 0.0464 6 
0. 0.1341 0. 0.2546 0.2746 0.1238 0.1473 0.1273 2 0.0666 0.0447 0.0066 0.0848 0.0915 0.0412 0.0491 0.0424 7 
{ 0.1875 0.1258 0.0187 0.2387 0.2575 0.1161 0.1381 0.1194 A 0.0625 0.0419 0.0062 0.0796 0.0858 0.0387 0.0460 0.0398 8 
5. 0.1562 0.1048 0.0156 0.1989 0.2145 0.0967 0.1151 0.0994 3} #c 0.0520 0.0349 0.0052 0.0663 0.0715 0.0322 0.0383 0.0331 93 
0.1666 0.1118 0.0166 0.2122 0.2289 0.1032 0.1228 0.1061 3 $ 0.0556 0.0373 0.0055 0.0707 0.0763 0.0344 0.0409 0.0354 9 
0.1429 0.0958 0.0143 0.1819 0.1962 0. 0.1052 0.0909 34 0.0476 0.0319 0.0047 0.0606 0.0654 0.0294 0.0350 0.0303 10} 
0.125 0.0839 0.0125 0.1592 0.1717 0.0774 0.0921 0.0796 4 { 0.0416 0.0279 0.0041 0.0530 0.0573 0.0258 0.0307 0.0265 12 
% 0.1111 0.0745 0.0111 0.1415 0.1526 0.0687 0.0818 0.0707 4} § 0.0370 0.0248 0.0037 0.0471 0.0508 0.0229 0.0272 0.0235 13} 
2. 0.0937 0.0629 0.0094 0.1193 0.1287 0.0580 0.0690 0.0597 5} ¥ 0.0312 0.0209 0.0031 0.0398 0.0429 0.0193 0.0230 0.0198 16 
0.10 0.0671 0.010 0.1273 0.1373 0.0619 0.0737 0.0637 5 0.0333 0.0233 0.0033 0.0424 0.0457 0.0206 0.0245 0.0212 15 
: 0.0559 0.0083 0.1061 0.1144 0.0516 0.0614 0.0531 6 0.0277 0.0186 0.0027 0.0353 0.0381 0.0172 0.0204 0.0177 18 
0.0714 0.0479 0.0071 0.0909 0.0981 0.0442 0.0526 0.0455 7 0.0238 0.0159 0.0023 0.0303 0.0327 0.0147 0.0175 0.0151 21 
0.0625 0.0419 0.0062 0.0796 0.0858 0.0387 0.0460 0.0398 8 i 0.0208 0.0139 0.0020 0.0265 0.0286 0.0129 0.0153 0.0132 24 
0.0556 0.0373 0°0056 0.0707 0.0763 0.0344 0.0409 0.0354 9 4 0.0185 0.0124 0.0018, 0.0235 0.0254 0.0114 0.0136 0.0118 27 
vo 0.050 0.0335 0.0050 0.0637 0.0687 0.0310 0.0368 0.0318 10 > 0.0166 0.0111 0.0016" 0.0212 0.0229 0.0103 0.0122 0.0106 30 
y= 0.0416 0.0279 0.0041 0.0530 0.0573 0.0258 0.0307 0.0265 12 z. 0.0139 0.0093 0.0013 0.0176 0.0191 0.0086 0.0102 0.0088 36 
¥, 0.0357 0.0239 0.0035 0.0454 0.0490 0.0221 0.0263 0.0227 14 ¥, 0.0119 0.0079 0.0011 0.0151 0.0163 0.0073 0.0087 0.0075 42 
# 0.0312 0.0209 0.0031 0.0398 0.0429 0.0193 0.0230 0.0198 16 ts 0.0104 0.0069 0.0010 0.0132 0.0143 0.0064 0.0076 0.0066 48 
fs 0.0278 0.0186 0.0027 0.0353 0.0381 0.0172 0.0204 0.0177 18 z's 0.0092 0.0063 0.0009 0.0117 0.0127 0.0057 0.0068 0.0059 54 
TABLE OF WORMS AND HOBS (SINGLE THREAD) TABLE OF WORMS AND HOBS (TRIPLE THREAD) 
2. n 
34 Ba 
ow oe. 
P oA B Cc D E F G H f£S PA B Cc D FE F G H £8 
12 0.4375 0.2934 0.0437 0.5570 0.6007 0.2708 0.3222 0.2785 1} 12 0.2187 0.1467 0.0218 0.2785 0.3003 0.1354 0.1611 0.1392 23 
1} 0.4062 0.2724 0.0406 0.5172 0.5578 0.2514 0.2992 0.2586 ly, 1 0.2031 0.1362 0.0203 0.2586 0.2789 0.1257 0.1496 0.1293 24 
1} 0.375 0.2516 0.0375 0.4774 0.5150 0.2321 0.2762 0.2387 14 1) 0.1875 0.1258 0.0187 0.2387 0.2575 0.1161 0.1381 0.1194 2% 
1} 0.3437 0.2305 0.0343 0.4376 0.4720 0.2127 0.2533 0.2188 14% 13 0.1718 0.1152 0.0171 0.2188 0 2360 0 1003 0.1266 0.1004 29 
:2096 0. 0.4 0.1989 1 14 0.1 ‘0156 0. 198% 5 96 5 004 § 
if 0/3812 0.1886 0.0281 0.3581 0.3862 0.1781 0.2071 0.1790 14 If 0.1406 0.0943 0.0140 0.1700 0.1931 0.0870 0.1035 0.0805 3} 
1 0.25 0.1677 0.025 0.3183 0.3433 0.1548 0.1842 0.1592 2 0.125 0.0839 0.0125 0.1592 0.1717 0.0774 0.0921 0.0796 4 
0.2343 0.1572 0.0234 0.2984 0.3218 0.1450 0.1726 0.1492 2% 0.1171 0.0786 0.0117 0.1492 0.1609 0.0725 0.0863 0.0746 4, 
0.2187 0.1467 0.0218 0.2785 0.3003 0.1354 0.1611 0.1392 23 } 0: 1093 0.0733 0.0109 0.1392 0.1501 0.0677 0.0805 0.0696 4} 
0.2031 0.1362 0.0203 0.2586 0.2789 0.1257 0.1496 0.1293 2%, 142.0.1015 0.0681 0.0101 0.1268 0.1394 0.0628 0.0748 0.0646 43 
F 0.1875 0.1258 0.0187 0.2387 0.2575 0.1161 0.1381 0.1194 23 t 90037 0.0629 0.0093 0.1193 0.1087 0.0580 0.0690 0.0596 5} 
40.1718 0.1152 0.0171 0.2188 0.2360 0.1063 0.1266 0.1094 2j7 0.0859 0.0576 0.0085 0.1094 0.1180 0.0531 0.0633 0.0547 5, 
0.1562 0.1048 0.0156 0.1989 0.2145 0.0967 0.1151 0.0994 3} 0.0781 0.0524 0.0078 0.0994 0.1072 0.0483 0.0575 0.0497 63 
0.1667 0.1118 0.0167 0.2122 0.2289 0.1032 0.1228 0.1061 3 0.0833 0.0559 0.0083 0.1061 0.1144 0.0516 0.0614 0.0531 6 
0.1406 0.0943 0.0140 0.1790 0.1931 0.0870 0.1035 0.0895 38 4%, 0.0703 0.0471 0.0070 0.0895 0.0965 0.0428 0.0517 0.0447 74 
0.125 0.0839 0.0125 0.1592 0.1717 0.0774 0.0921 0.0796 4 } 0.0625 0.0419 0.0062 0.0796 0.0858 0.0387 0.0460 0.0398 8 
¥e 0.1093 0.0733 0.0109 0.1392 0.1501 0.0677 0.0805 0.0696 43 7, 0.0546 0.0366 0.0054 0.0696 0.0750 0.0338 0.0402 0.0298 93 
% 0.10 0.0671 0.0100 0.1273 0.1373 0.0619 0.0737 0.0637 5 0.050 0.0335 0.0050 0.0637 0.0687 0.0310 0.0368 0.0318 10 
} 0.0937 0.0629 0.0093 0.1193 0.1287 0.0580 0.0690 0.0597 53 { 0.0468 0.0314 0.0046 0.0596 0.0643 0.0290 0.0345 0.0298 103 
0.0781 0.0524 0.0078 0.0994 0.1072 0.0483 0.0575 0.0497 6% 0.0390 0.0262 0.0039 0.0497 0.0536 0.0241 0.0287 0.0248 12 
f* 00033 0.0559 0.0083 0.1061 0.1144 0.0516 0.0614 0.0531 }* Oost 0.0279 0.0041 0.0530 0.0572 0.0258 0.0307 0.0265 12 
3 0.0714 0.0479 0.0071 0.0909 0.0981 0.0442 0.0526 0.0455 7 0.0357 0.0239 0.0035 0.0454 0.0490 0.0221 0.0263 0.0227 14 
$ 0.0625 0.0419 0.0062 0.0796 0.0858 0.0387 0.0460 0.0398 8 i 0.0312 0.0209 0.0031 0.0398 0.0429 0.0193 0.0230 0.0199 16 
§ 0.0556 0.0373 0.0055 0.0707 0.0763 0.0344 0.0409 0.0354 § 0.0278 0.0186 0.0028 0.0353 0.0381 0.0172 0.0204 0.0177 18 
#; 0.0468 0.0314 0.0047 0.0596 0.0643 0.0290 0.0345 0.0298 103 ¥ 0.0234 0.0157 0.0023 0.0298 0.0321 0.0145 0.0172 0.0149 214 
0.050 0.0335 0.0050 0.0637 0.0687 0.0310 0.0368 0.0318 10 0025 0.0167 0.0025 0.0309 0.0343 0.0154 0.0184 0.0159 20 
i 0.0416 0.0279 0.0041 0.0530 0.0572 0.0258 0.0307 0.0265 12 i 0.0208 0.0139 0.0020 0.0265 0.0286 0.0129 0.0153 0.0132 24 
0.0357 0.0239 0.0035 0.0454 0.0490 0.0221 0.0263 0.0227 14 0.0178 0.0119 0.0017 0.0227 0.0245 0.0110 0.0131 0.0113 28 
i 0.0312 0.0209 0.0031 0.0398 0.0429 0.0193 0.0230 0.0198 16 + 0/0156 00102 0.0015 0.0199 0.0214 0.0096 0.0115 0.0099 32 
} 0.0278 0.0186 0.0027 0.0353 0.0381 0.0172 0.0204 0.0177 18 § 0.0139 0.0093 0.0014 0.0176 0.0190 0.0086 0.0102 0.0088 36 
», 0.025 0.0167 0.0025 0.0318 0.0343 0.0155 0.0184 0.0159 20 %, 0.0125 0.0083 0.0012 0.0159 0.0171 0.0077 0.0092 0.0079 40 
0.0208 0.0139 0.0020 0.0265 0.0286 0.0129 0.0153 0.0132 24 ys 0.0104 0.0069 0.0010 0.0132 0.0143 0.0064 0.0076 0.0066 48 
% 0.0178 0.0119 0.0017 0.0227 0.0245 0.0110 0.0131 0.0113 28 #, 0.0089 0.0059 0.0008 0.0113 0.0122 0.0055 0.0065 0.0056 56 
% 0.0156 0.0102 0.0015 0.0199 0.0214 0.0096 0.0115 0.0099 32 % 0.0078 0.0052 0.0007 0.0099 0.0107 0.0048 0.0057 0.0049 64 
vs 0.0139 0.0093 0.0014 0.0176 0.0190 0.0086 0.0102 0.0088 36 2 0.0069 0.0046 0.0006 0.0088 0.0095 0.0043 0.0051 0.0044 72 


TABLE OF WORMS AND HOBS (DOUBLE THREAD) TABLE OF WORMS AND HOBS (QUADRUPLE THREAD) 
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Dp = Working depth of tooth = 0.6366 P. 

= Total depth of tooth = 0.6866 P. 

& = Depth of space below pitch line = 0.3683 P. 

= Tooth above pitch line = 0.3183 P. 

= Outside diameter of worm. 

Number of teeth. 

Circular pitch. 

Outside diameter of worm gear = pd + DBD = 
0.318309 (N + 2) P. 

= Pitch diameter of worm gear = 0.318309 NP. 

= Bottom diameter of worm, gene = pd — 2G. 

pad + I— 


Hl 


oS 
il 


= Center distance = 
3.1416 
P 
od = Outside diameter of worm gear; 
p d= Pitch diameter of worm gear; 
b d = Bottom diameter of worm gear; 
cd = Center distance ; 
using 1-in. circular pitch 





Diameter pitch 


A= - =24=0.5 
B = 0.3354 « P 
A 

y = =r 5 0 = 

C= 7) = 05 X 0.1 0.05 

therefore, 
C = 0.05 P 
D=2~x l =2x - = 0.6366 

DP 3.1416 


therefore, 
D = 0.6366 P 
= D+ C = 0.6366 + 0.05 = 0.6866; 
therefore, 
E = 0.6866 P; 
F = 0.3095  P; 
therefore, 
F = 0.3095 P; 
G= H+ C = 0.3183 + 0.05 = 0.3683; 
therefore, 
G = 0.3683 P; 
1 


1 
- a 
H = np = 371416 = °-3183 


therefore, 
H = 0.3183 P 


For double thread divide by 2; for triple thread divide 


by 3; for quadruple thread divide by 4; for example, 
0.6366 P 

the formulas for D for double thread would i 
0.6366 P 0.6366 P 


for triple thread, , for quadruple thread, - 


3 4 
In the accompanying tables of worms and hobs, it will 
be found that all the values of A, B, C, D, F, F, G and H 


have been calculated. 


GEORGE W. JAGER. 
Newark, N. J. 


# 
Dangerous Eye-Shades 


Eye-shades made from inflammable material and worn 
by draftsmen and other office-help are very dangerous. 
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It is no uncommon thing to see a draftsman standing 
near a gaslight in the drawing-room, or during the noon 
hour lighting a pipe or cigarette while wearing one of 
these eye-shades. 

It is said that most of the eye-shades worn are for 
looks only; that no real benefit is derived from them. 
Those who have weak eyes and desire to keep them 
shaded will find that an eye-shade made from very thin 
fiber-board, the kind that is used for covers on blank- 
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A SAFE AND EFFICIENT EYE-SHADE 


books, is safer and. nearly as light as the inflammable 
kind. 

In the accompanying sketch is shown a suggestion for 
an eye-shade. As seen by the heavy line the front-edge 
of the eye-shade is cut round and the most shading is 
at the point A, and on the sides B and-C it is less. To 
be really serviceable the eye-shade should be cut square 
on the front and sides as shown in the dotted lines. 

JAMES E. Coo.ey. 

Hartford, Conn. 


2 
Allowance for Piston Rings 


When making piston rings for automobiles the proper 
allowance for oversize to make them before slitting is an 
important factor to be known. The sequence of opera- 
tions in which the rings are made is as follows: 

The ring casting (usually in pot form) is first turned 
and bored. It is then slit either lap joint or at a diagonal 
of 30 deg. to the ring edge. The slit rings are then 
mounted in a special fixture and ground on their outer 
peripheral surface. 

A good rule for the oversize which the ring is turned 
before slitting is 0.04 in. per inch of diameter. 

After slitting a good grinding size is 0.001 in. under 
the nominal diameter of the piston. Taking for an ex- 
ample a 434-in. piston, the rings would be turned to 4.93 
in. diameter, then slit and finish ground to 4.749 in. 
diameter. 

A. TOWLER. 

New York, N. Y. 
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Power Tapping 


In answer to the inquiry on page 739 of the AMERICAN 
MACHINIST regarding this subject, the operation I de- 
scribe is on work, as shown in the illustration, ranging 
from 2 to 4 in. diameter. For the 2 inch, the speed of the 
tap is 76 r.p.m. and the 4 inch, 42 r.p.m. The material is 
cast iron and the threads 12 pitch. This is in reality a 
hobbing job as the work is held in a chuck on an engine 
lathe and a chasing tool of round section is held in a 
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solid holder on the lathe carriage and the work is finished 
in one cut. The parts are plumbers’ ferrules used in 
connection with house-sewer connections and the limits 
are not close. Read copy attached New York regula- 
tions with taper threads and a water-tight fit at the 
same speeds. 
ELaM QUICKSELL. 
Reading, Penn. 


Replying to the inquiry on page 739 of the AMERICAN 
MacuHIntst, I would say that for a period extending over 
more than three years I was engaged in developing and 
perfecting an automatic nut-tapping machine of my own 
invention. 

When I began I conceived the idea that it might be 
possible to operate taps at the same speed as drills of 
equal diameter. 

Subsequent developments proved that, with my ma- 
chine, at least, it was not only possible, but practical, for 
during the period referred to I tapped a great many tons 
of nuts of iron, steel and brass, covering a range in size 
from 4 to 34-in. thread diameter. 

For a lubricant I used screw-cutting oil costing 35c. 
per gal. The oil was forced under considerable pressure 
through the flutes of the tap, washing out chips and cool- 
ing the tap. 

I used no special make of taps. I made a great many 
myself and purchased others made by regular manufac- 
turers. 

For steel nuts with practically a full thread I ran 
14-in. taps at 450 r.p.m. ; 3¢-in. taps at 300 r.p.m.; 14-in. 
taps at 200 r.p.m. and 34-in. taps at 150 r.p.m. With 
iron nuts and about two-thirds full thread I have exceeded 
these speeds by quite a percentage and maintained them 
without apparent harm to the taps. 

With cold-punched iron carriage nuts 34-in. diameter 
by 7s-in. thick and two-thirds full thread, I have tapped 
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several tons at the rate of 40 per min., and for a test | 
have run as high as 50 per min. That means that the 
tap was exceeding 400 r.p.m. It would not be practical 
to maintain such a speed as that, as the wear and tear 
and risk of damage to operating mechanism would he 
too great. 

These statements are the results of my experience with 
my own machine, but I see no good reason why, with 
proper lubrication, a tap could not be revolved at equal 
rates of speed in other machines, 

F. C. Tyrer. 

Cleveland, Ohio. 


cay 


The Village Machine Shop 


I have read your editorial on the advantages of the 
village machine shop, and without casting doubt upon 
the facts related therein, would point out there are also 
many disadvantages connected with the village shop 
which compel consideration. What does it profit any 
man to own his own house, if in return, he forfeits prac- 
tically all hopes of rising in his profession? 

I admit I am somewhat biased, but village life is to 
blame for this. The first 15 years of my life I spent in 
a village of one house, three miles from everywhere. I 
then left for the city to learn my trade of engineering. 
For six years I existed upon a very small wage, and my 
father was called upon financially to a greater extent 
than is necessary for me now to provide my own son 
with a university education. 

On completing my apprenticeship, | went back to the 
land and the beautiful dreams. It was a newly es- 
tablished works, and I considered myself extremely 
lucky. I felt quite safe in settling down. My wife 
commenced planning on the house we should soon call 
our own, and I quite believe she thought I would soon 
own the whole village with the works thrown in, but a 
foreman’s job would have satisfied me. Unfortunately 
for me, there were a couple of hundred young men be- 
sides me looking for a similar job; this was 20 years 
ago, and many of them are still looking. Mortgages 
were taken out; no doubt, many are cleared off by this 
time, but little help has been derived from increased 
wages. One or two did manage a sort of foreman’s job, 
but the firm long ago made it a rule to obtain their staff 
from outside their own workshop. 

A Garven City Lire 

Somehow I woke up before going far, although | 
have a suspicion that had I obtained another dollar in 
wages I might have been there yet. Since then I have 
wandered far, I am now writing this in a garden city 
on the outskirts of one of our largest cities. I have for 
neighbors many artisans who are living in their homes; 
a penny car carries them to and from their work. No 
doubt mortgages do exist, but they do not carry the worry 
of the village mortgagor, as the city worker can fire his 
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employer without having to move on or starve. The city 
provides free libraries, swimming baths, colleges and uni- 
versities and the artisan should he desire, can train his 
son to any profession up to a lord mayor at a minimum 
of expense, the children remaining at home under par- 
ental care, enjoying the advantages of a well appointed 
city in many ways, especially good water and sanitation. 
Most of these advantages are impossibilities to the worker 
in the village shop. As for myself, had I remained in 
the village shop and enjoyed its advantages—well, I beg 
to be excused, and besides, my name would never have 
appeared as a correspondent to this journal. 
F. P. Terry. 
Belfast, Ireland. 


aS 


The Distribution of Burden 


In Mr. Van Deventer’s contribution on page 797 the 
following statement is made: “It goes without saying 
that the burden should be charged only on labor.” This 
statement is, to my mind, misleading, to say the least, 
and not likely to add to the clearness of a subject already 
too poorly understood, since it expresses only a portion of 
the truth. 

It is true that in many cases the direct labor is a 
more accurate measure of the burden than is the material 
or the prime cost, but it does not follow that the material 
may not sometimes be an accurate measure, nor does it 
follow that direct labor is always a satisfactory standard 
for distributing expense. As a matter of fact labor is 
often entirely inadequate as a standard, if anything 
approaching accurate distribution is desired. 


WHEN MaTertAL Can Be Usep As Basis or Cost 


Thus in simple continuous industries, such as cement 
plants or salt works, where there is one uniform product, 
it is obvious that the material can be used as a basis 
of distributing the expense with sufficient accuracy. In 
some cases, indeed, it may be the best way of distributing 
the expense. This is not because of any inherent accu- 
racy in the method, but simply because all that is here 
needed is a division of the burden, since all units of the 
products are equally indebted to the factory facilities that 
give rise to the expense. In plants of the kind mentioned 
above and in certain kinds of foundry and porcelain 
works, unit costs based on the material, either by quan- 
tity, volume or cost, are often useful and sufficiently 
accurate for all purposes. The limitations of the method 
are obvious where lines of goods produced vary in charac- 
ter or where materials of widely different value are fab- 
ricated. 

In a similar manner, in plants where the product is 
closely similar in size and kind, the method of distribut- 
ing the burden on the basis of labor cost is often suf- 
ficiently accurate for all needs. But where the preduct 
varies in size, demanding the use of equipment of vary- 
ing size and value, and employing the several items of 
expense in different measure, distribution on the basis 
of labor is anything but logical and accurate. There is 


a vast difference, for instance, in the total shop cost of 
machine work that is done on a 20-ft. boring mill and 
the total shop cost of work done on the same piece of 
product with hanimer and chisel, though the direct-labor 
charge may be the same in each instance. 

Nor does this method give accurate results where men 
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of varying speed are employed. Thus a job that takes 
a rapid man, receiving 50c. per hour, four hours to per- 
form, is in this method burdened with the same expense 
as a job done by a slower man earning 40c. an hour 
and requiring five hours of his time; yet this method of 
distributing expense does not differentiate between these 
two cases. The slower man, however, makes greater use 
of the shop facilities and sources of expense and without 
doubt it has cost more to produce the work with the 
slower man. This method has, therefore, grave limita- 
tions and must be used with care. Similar limitations 
will be found in using man-hours as a basis of distri- 
bution. 


Factory Expenses GATHER RouND MACHINES AND 
PROCESSES 


As a matter of fact, the majority of factory expenses 
do not attach themselves naturally to labor or material, 
but do gather round machines and processes. Interest, 
depreciation, rent, taxes, heat, light, power, and, in fact, 
the larger part of factory expenses, are more closely con- 
nected with machine cost than with labor or material 
cost, and many of them continue to accrue in connection 
with equipment whether the factory is operated or not. 
So far as accurate cost finding is concerned, some form 
of machine rate is far more accurate, theoretically, than 
distribution by means of direct labor as a basis. It is 
unsafe to generalize regarding any part of factory man- 
agement, and this is particularly true of cost-finding 
methods. Industrial conditions vary so widely that what 
may be amply accurate in one place will not apply in 
another. 


PROFIT IN REFERENCE TO ToTAL CAPITAL 


Mr. Van Deventer’s method of computing profit is 
ingenious, to say the least. He has, apparently, over- 
looked the fact that profit can not be computed with 
reference to shop cost alone, but must be computed with 
reference to the total capital investment. If Mr. Jones 
reduces the total value of his shop cost by excluding the 
material value, as suggested, he must increase his per- 
centage charge on the lessened cost in order to obtain 
the same profit on his investment. Thus in the example 
given his actual profit, where the material cost was in- 
cluded, was 90c., but when the material was omitted his 
actual profit was 80c., though the percentage on his shop 
cost was increased. The percentage of profit on his 
investment was lessened, however, which is the all im- 
portant point. Profit is not a matter to be distributed 
over labor or material. Shop cost is shop cost, no mat- 
ter what the proportions of labor and material may be. 
The difference between the total shop cost and the total 
selling cost for any given period must be such as will 
give the required return on the investment. There is a 
vast difference between percentage of profit on shop cost 
or sales cost and percentage of profit on investment, and 
no amount of juggling of figures such as those given in 
the article under discussion can change these basic facts. 

Mr. Van Deventer’s statement that material cannot 
produce profit should also be carefully examined. All 
investments should produce profit, whether they be in- 
vestments on labor, land, or material. This is apparent 
if we consider the case of the building of a large ma- 
chine where the material value is high and where the 
capital invested in this material must remain tied up 
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during a long period of construction. Obviously the sales 
price must include interest on the capital so tied up 
or the manufacturer has sustained a loss since he could 
have obtained this interest from any bank. Furthermore, 
unless the sales price yields him something more than 
bare interest he has taken a lot of risks with his capital 
for which he has received no compensation. This is just 
as true of investments in material as of investments in 
labor. Any manufacturer who adopts Mr. Van Deven- 
ter’s method of cost accounting is liable to miss some- 
thing when he closes his books. 
Dexter 8S. KIMBALL. 
Ithaca, N. Y. 


® 


Making Unprofitable Lines 
Pay 


An article which “reminds me” is the one by Mr. Van 
Deventer on making unprofitable lines pay, on page 797. 
This is not the first time that the bookkeeper has been 
called on to furnish the profit. Usually though, when it 
is necessary to call him in it is also time to call in the 
sheriff. If a concern that has been figuring its profits 
on the basis of the total cost of its output decides to 
change and figure its dividends on the basis of cost of 
labor only, it will find it difficult to make any more profits 
on its capital than formerly. I should hate to go into a 
stockholder’s meeting and tell them that by a new method 
of shop management I had succeeded in doubling the 
profit on all our lines of manufacture, but that in spite 
of that we would only be able to keep out of the bank- 
ruptcy court by passing our dividend again. 

i. H. Fis. 

Worcester, Mass. 


"—° 


ea 


Buying Oil Blindfolded 


I have heard certain men, when buying clothes, player- 
pianos, or other articles of necessity, remark that the re- 
lation of selling price to cost price was of no interest to 
them. If the suit of clothes was worth $30 to them, or 
the player worth $500, they were perfectly satisfied with 
the purchase. 

Now, of course, we are justified in charging what the 
traffic will bear, but the amount of that charge will de- 
pend upon the blindness or alertness of said traffic. 

These remarks are inspired by Mr. Godfrey’s article on 
buying oil blindfolded, on page 716. Permit me to cite 
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an incident which came under my observation. A cer- 
tain jeweler in a large city, whose line included clocks, 
stepped into the office of an oil dealer and remarking 
that the house from which he had previously bought his 
clock oil was no longer in existence, asked for samples 
and prices. To get a line on the grade required, Mr. 
Dealer asked the prospective customer what he had been 
paying. Upon being told $12 a gallon a sample was pro- 
duced, which was taken away and in a couple of days the 
customer bought a gallon, paying $12. That same oil 
was being sold right along to another customer for lubri- 
cating machinery at 64c. a gallon. 

The jeweler had just as little idea of what actually 
makes oil worth so much a gallon as the other gentlemen 
have as to what makes clothes worth so much per suit or 
player-pianos so much each. Moral: Read and be cured 
of blindness. 

H. D. Murpry., 

Jersey City, N. J. 
wz 


A Four-Spindle Drill Head 

On page 406 is illustrated a jig for drilling the part 
also shown in the same article. The Columbus Die, Tool 
& Machine Co., Columbus, Ohio, designed and made a 4- 









7 
wo ep la oat , ers 
WO eR IO) | Be) Cc | fos 
. ® ?\ % N x 
= “ene * == 
SI< Witkdcalinedutsaleanins ae 
p sD O?€ C 
facile 5" 
x oe eae 2! 
i 
No.2 Morse | 


Taper “sal 
! 





AM MACHINIS? 


Fie. 1. A Four-Sprnpie Dritrt Heap 
spindle drill head, which was used with this jig and this is 
here shown and described. 

The illustration, Fig. 1, shows two views of the head. 
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Fig. 2. Virew or Heap 
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DRILL 


Fie. 3. THE 
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The lower part A is made of cast iron, the lid B of cold- 
rolled steel, and the seven gears C of tool steel, hardened 
and ground, Hardened and ground tool-steel washers are 
placed on top of the gears to prevent the gear teeth wear- 
ing the bronze bearings D. 

Two collar nuts Z on the driving spindle hold it in 
position and a ball thrust bearing / is on the upper part 
te take up the end thrust of the driving spindle. 

Note should be made of the small center distance of the 
two sets of gears, only 0.502 in. The two halftones, Figs. 
2 and 3, show views of the finished drill head, Fig. 2 show- 
ing the construction of the bushings and gears, 

Til. G. Waenier. 


Columbus, Ohio. 


Value of Men to the Employer 


According to the figures presented by the National Ma- 
chine Tool Builders’ Convention, as mentioned on page 
962, it costs $35 to hire, try out and discharge a man 
for inefficiency. 

In another item, “Througi: the Inspector’s Gage,” on 
page 952, it states, “as a man remains in the employ of a 
firm so his particular skill on his job increases. This skill 
<loes not represent an item of cost to the firm, but it does 
represent an asset. His skill and knowledge are direct 
money value to the shop where he is employed.” 

With these facts before us, why do the majority of em- 
ployers, when asked for an increase in wages by a me- 
chanic, refuse and stand back with the excuse that it is 
all the shop is in the habit of paying? 

Looking a little further into the matter, what are the 
consequences ? Two courses are open to the mechanic; he 
either loses interest in his work and lays down on the job, 
or he looks for a position with another firm who will pay 
the advance of 25c. or 50c. he has requested, and he 
straightway hires out. 

In looking at the question either way, I would judge 
that the emplover who refuses the increase in salary, 
loses, 

H. Van Dam. 

Flint, Mich. 


Thread Angle Table 


The table on page 360 is useful if it is reliable. The 
first time I had occasion to use it was in connection with 
a l-in. diameter Whitworth screw, 8 threads, which | 
thought I would first check. 

In the first paragraph the writer states: “It is advis- 
able to use the diameter of helix at half the depth of 
thread.” Using the given formula, it works out thus: 

Diameter of helix at half depth for 1-in. Whitworth 

0.92 in. diameter. 
‘ —T 
ee = tan of angle = dn — 


= 2.89 X 8 = 23.12 





P 
Tan of 8% deg. 31 min. + 
Table gives 87 deg. 43 min., a difference of 12 min. 
in the angle. 
WiLtiam GILDERT. 


Sheffield, Eng. 
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The Arrangement of Drafting 
Work 


On page 799, under the above title, George F. Sum- 
mers introduces what may be called common-sense ideas 
of drafting, the application of which will tend to remove 
much of the mystery which is often supposed to be part 
of the art. Common-sense drafting will obviate many of 
the common nonsensical mistakes we find in the shop. 
Under the section “Choice of Views” Mr. Summers re- 
cites a mistake which was caused by his “conventional” 
method of drawing a section in the middle of a rod, the 
consequences being some 28 spoiled parts. 

This reminds me of an experience when I was in the 
drawing office of a large concern. A draftsman made a 
large bevel gear, only showing half of it, which is another 
conventionality. The drawing, after being duly checked 
and inspected, was sent to the pattern shop. 

A few days later, as I was going into the foundry, I 
saw the gear pattern made as the drawing showed, one- 
half only, being transferred from the pattern department 
to the foundry, ready to make the casting. 

By all means, let us have conventional methods if they 
simplify shop or office work, but let them not be the kind 
which add to or create confusion, 

A. TowLer. 


New York, N. Y. 


Substitutable Design 


I am afraid that I have too keen an understanding of 
what is underneath Mr. Hanauw’s proposition on this sub- 
ject, on page 957, otherwise some phases of it might ap- 
peal to me that do not. 

The reason why the Entropy Handwheel Co. cannot 
produce handwheels at a lower cost than individual mak- 
ers, even though that may be its specialty, is twofold. 
First, because there is not a large enough market for any 
one design of handwheel to allow of their being made 
any other way than that by which they are made in every 
ordinary shop. Second, because the Entropy Handwheel 
Co. must stand the cost of selling its product and must 
make a profit, otherwise Entropy will have to inflict more 
of his writings on the suffering public than he does 
now. 

These are points which are apt to escape the notice 
of one who is contemplating the manufacture of accessor- 
ies. He finds out, for example, that a 10-in. handwheel 
costs the International Dishwasher Co. $1 to make. He 
thinks he can make one for %5c. and he figures that he 
can make 1000 a week at a profit of $250. When he 
gets into the business he finds that it costs him $300 a 
week to sell a thousand or would if he could sell that 
many, and also that it really costs him just as much to 
make these wheels as it did the International Co. be- 
cause they charged only a part of the cost of a high-grade 
foreman to that particular job, while his foreman does 
nothing else to which to charge his work. Really, if I 
were going to try this accessory business again, I would 
not attempt anything that did not promise on paper a 
net profit of at least 100 per cent. Then I might get 10. 

ENTROPY. 


Worcester, Mass. 
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Editorials 





During the past six months we have published one 
article each month dealing with early English machine- 
tool builders. The purpose has been te trace the influence 
of both men and mechanical devices. We have been grat- 
ified to receive numerous expressions of interest and ap- 
proval of them. 

In this issue, page 1079, is the first of several articles 
which will deal with early American machinery builders. 
To American readers these may be even more interesting 
than those which have preceded. The purpose is still the 
same, to show the influence of men, mechanical devices 
and manufacturing methods. . 

These articles must be written from an extensive, per- 
sonal research, for there is little documentary evidence 
cr information which has been gathered together in avail- 
able form. Thus we shall be especially grateful for com- 
ments, data and suggestions, as these articles develop. 
So far as we know, this is the first earnest attempt to 
write in connected fashion of the men who have been in- 
strumental in developing American machine tools and 
American machine-shop practice. 


Physical Examinations for 
Workmen 


The practice of providing medical examination for 
workmen is extending. In its more elaborate form, a 
physician is in constant attendance at the shop, is pro- 
vided with an office and operating room, usually referred 
to as the hospital, and is on call for advice and counsel 
by any employee. Beyond all this, every employee is 
submitted to a physical examination at stated intervals. 
Careful records are kept to bring out the results of 
the work. 

Two purposes are kept in view. The first is to improve 
the physical efficiency of the workmen, reduce the num- 
ber of sick days, and provide the necessary means for 
giving the first aid in case of injury, as is required 
in a number of states. The second purpose is to keep 
out of the working force men who are unfit, either 
because they are physically unable to do the work re- 
quired, or because they have some malady, as tuberculosis, 
which would be a menace to the others. 

The records from a few cases where a doctor has been 
employed for some time show that this work materially 
reduces the average number of absent days due to ill- 
ness and injury. When the doctor gains the confidence 
of a man, it is easy for him to ask for help in minor 
troubles, as indigestion, or dizziness, or the beginning of 
an attack of rheumatism; and proper treatment and care 
restore him to normal condition without the protracted 
illness which might follow if nothing were done. 

In cases of injury, it is the doctor’s purpose to ‘get the 
patient back at work as soon as possible. Thus the 
treatment that he gives and the dressings that he applies 
are to permit the man to return quickly to work. An 
injured finger may be dressed with a metal shield in such 
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a fashion that a man can work without discomfort. With 
a soft dressing the finger would be exposed to the danger 
of constant injury, and the man would not be able to 
work. In this way the number of days lost as the result 
of injury can be reduced. 

It has been said that the general establishing of physi- 
cal inspection before hiring would automatically weed out 
the poor and unfit men and make them a burden upon 
society. It is said that the man who has tuberculosis 
even in an early stage will be unable to get a job; that 
the man who has lost a number of fingers will not be 
hired, and so on. The reply to this is found in a simple 
question: Is it not better for the man himself and for 
society at large, if he is put in a position to be properly 
cared for and restored to normal physical working condi- 
tion, instead of being allowed to take any position that 
may be open and grow worse instead of better while 
working ? 

The intelligent doctor in charge of the medical depart- 
ment of a factory will also be in touch with the charitable 
and preventative organizations, of which there are many 
in every state. Thus he will be able to direct a man 
whom he finds unfit for work to some agency which will 
assist him to regain his health. The final gain to society 
would thus be greater than by allowing a man to work 
until he can work no longer, and is compelled to drop out 
from the producing ranks and become a dependent either 
upon relatives or the public. 

Undoubtedly, the physical examination of workmen 
will continue to spread as a general shop practice, and 
the medical department be one of the recognized shop 
divisions. 

z 


A Change of Practice 


Ten years ago labor costs were being reduced by giving 
each operator more than one machine to run. Today, la- 
bor costs are being reduced by limiting the operator to a 
single machine. This is an important change of practice. 

The idea of 10 years ago was to spread the labor costs 
over as much product as possible. With the feeds and 
speeds then in common use, it was practicable to have one 
mechanic run two or even three or four lathes, depend- 
ing upon the kind of work, or two or three millers, or a 
pair of planers, and so on. So important was this thought 
to be that much study was spent in devising convenient 
arrangements of machine tools, so that a man could run 
more than one. Our columns have shown many such. 

Lathes were commonly arranged in double facing rows, 
with the offsets of heads the right distance to permit of 
easy control of both machines on the part of the operator 
by merely turning around. Millers were arranged in fac- 
ing rows, with the backs of the machines closely crowded 
together and offset just enough to allow the use of the 
arbor driving rod in the spindle. Planers were set “:.cad 
and tails,” so that the operator could stand between two 
machines and control both of them from a midway posi- 


tion. 
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But all this is being changed in many of our progres- 
sive shops. Changes in one increased the number of me- 
chanics in a certain department from 7 to 28, without 
adding any new machine tools; and without materially 
changing the equipment of the entire shop, the total num- 
ber of mechanics was increased from 300 to 490. These 
increases were due almost entirely to the change from the 
old practice of one man to several machines to the newer 
one of one man for each machine. 

Higher cutting speeds and greater feeds have con- 
tributed to the change. When the ratio between setting- 
up time and cutting time is changed so that the latter is 
short compared with the former, it becomes important to 
consider the former. Under old conditions, the cutting 
time was invariably much longer than the setting-up 
time ; in fact, this was the basic fact that led to the giv- 
ing of several machines to one man. It was expected that 
the greater part of his time would be spent in setting- 
up the jobs, in putting in and removing pieces of work. 
While he was doing this on one machine, the other ma- 
chines were expected to be under cut. Thus, when the 
feeds and speeds are such that it is impossible for him 
to put work into one machine during the time the other 
machine is under cut, the advantage of having him run 
more than one machine is gone. 

Machine-tool practice is at present progressing toward 
higher speeds and greater production per unit of time. 
This is today a trend instead of a general condition. This 
being the case, we must expect that this practice will con- 
tinue, and that the mechanic of the future will have only 
ene machine to run, where his brother in the past had 
several. 

- 


Making Work Attractive and 
Helpful 


A self-respecting machinist if detailed to the job of 
sweeper, would ordinarily prefer to look for suitable em- 
ployment elsewhere, rather than do work so far beneath 
his ability, even if his sweeper job carried with it the 
wages of high-grade work. 

The management, moreover, cannot afford to pay as 
much for sweeping labor as for high-grade work; to do so 
would be to violate a fundamental economic law, to say 
nothing of the insult offered to the high-grade men. 

The contrast between the work of making a hob and 
that of sweeping floors is only different in degree, not in 
principle, from the contrast between making a hob and 
running a drilling machine. 

We want to point out to superintendents, foremen, and 
mechanics, the necessity of watching and analyzing the 
class of work each man is doing, to make certain that no 
man is asked to do anything less than the best he is 
capable of doing. One’s work is drudgery unless it is in- 
teresting ; it is uninteresting when it becomes mechanical. 
Ii is interesting when it requires all the energy and 
thought that one can concentrate upon it. Imagine the 
concentration required of an experienced high-grade tur- 
ret-lathe operator to run the ordinary drilling machine! 
Yet it may tax a helper to his utmost, and be congenial 
and profitable work for him. 

‘he mechanic, like everyone else, either advances or 
retrogresses; he cannot stand still. If he does not in- 
crease his fund of experience, his skill, and his rapidity 
of production, his shopmates will pass him by. Every day 
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of his work should be one of learning and advancement. 

It rests with the workman to improve his opportunities, 
and with the foreman to see that he gets them. In no 
better way can a drift in this direction be set up and 
maintained than by taking pains to see that the work is 
properly distributed among the force; and it rests upon 
the workman himself, quite as much as upon the foreman, 
to bring this about. Any mechanic will find it most 
profitable if he will take occasion to think about what he 
is doing, to see whether he cannot improve quality, or 
quantity, or both, and thus work himself out of that job 
into a better one. Many a mechanic will find that he is 
doing helper’s work. 

Let us summarize, and emphasize our point, by saying 
that a mechanic should never be given a helper’s job; he 
does not want it, and the management cannot afford it. 
Vindication of Langley’s Design 


Langley’s aéroplane has finally flown. What a pity 
that these flights, short though they have been, could 
not have taken place when the pioneer aéroplane designer 
was alive! What a pity that his last years were saddened 
by unjust and unmerciful newspaper criticism, when 
the final success of his able efforts was so nearly reached! 
Apparently all that was needed was a suitable launching 
device, for at the first of the recent trials the machine 
flew successfully, carrying a weight heavier than was in- 
tended by Professor Langley in his calculations. 

While no technical results will probably come from this 
flight, historically it is of considcrable importance, and 
must be so viewed by all who, in the future, consider the 
rise and development of the science and art of aviation. 
It is seldom that an abandoned mechanical device is 
resurrected and tried by hands other than those that made 
it. Thus, this proof of the soundness of Professor Lang- 
ley’s principles and features of design is of more than 
passing interest in the history of machinery building. 


% 


Every machining operation brings together three things 
—the machine, the cutting tool and the piece of work. 

The struggle for improvement is often said to put the 
machine and tool alternately ahead. An advance in tool 
making, as the use of high-speed steel, puts the cutting 
tool in the lead; no ordinary machine can drive it to 
destruction. But machine designers covet the laurels 
of supremacy and soon have machines with sufficient 
power, speed and feed to break or burn any tool that is 
offered. We have all seen tests that illustrate this struggie 
and temporary advantage. 

Meanwhile where is the work? Is not the limit, cut- 
ting at feeds and speeds that would ruin the piece or 
machined surface? What do we really care about the 
strength of the machine as compared with the tool, or 
the endurance of the tool compared with the machine? 

The work is what we are after. 

Why not build and talk about machines that will drive 
at the limiting speeds and feeds that the work will stand ? 
Why not make the work the limit, not the machine or 
tool ? 

& 


Curious language ours! We play “hob” with a machine 
and spoil it, then we “hob” a gear blank and get a first- 
class machine part. 
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Geared-Head Engine Lathe 


The Greaves-Klusman Tool Co., Cincinnati, Ohio, has 
added several improvements to its single lever control 
geared-head engine lathe, shown in Fig. 1. The most 
notable of these improvements are a reversing mechan- 
ism and the mounting of the drive motor so as to hang 
suspended in the cabinet leg in such a way as to act as 
an automatic belt tightener. 

In the design of this lathe all speed changes are ob- 
tained through sliding gears. Frictions for both forward 
and reverse motion are located on the main driving shaft, 
where the power originates, There are no friction clutches 
in the geared head, or between the main drive shaft and 
the spindle. This construction resembles that of the 
floating rear axle of an automobile. 

The same lever that controls the forward motions 
of the spindle through the selective gears, also controls 
the reverse motion. The frictions for both forward and 
reverse, being located outside of the frame of the ma- 
chine, are easily adjustable by means of a socket wrench, 
and adjustment is made without removing the gear guard 
or any part of the machine. 

Ten spindle speeds are provided and any of these 
changes may be obtained instantly without stopping the 
machine, and while the tool is cutting. Given speeds 
for any set of gears when engaged are indicated on the 
index plate immediately above the notch, into which the 
lever must be thrust in order to engage the forward fric- 
tion. There are five notches in this index plate, each 
indicating a fast and a slow speed, the fast speed ob- 
tainable through direct gears, the slow speed through 
the back gear. The back gear and the direct gear are al- 
ternatively engaged by means of the horizontal lever 
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shown on top of the geared head. When the vertical 
lever controlling the selective speeds is thrust into. any 
one of the five notches, the forward speed is engaged. 
Pulled outwardly into the farthest position, the reverse 
friction is engaged. By means of a special mechanism, 
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the sliding gears for the selective speeds are moved their 
entire distance by moving the vertical lever through an 
arc of less than 75 deg. 

For the motor mounting, the arrangement is shown 
in the end view in Fig. 2. The motor is placed on 
a pivoted base, self-contained within the cabinet leg. This 
permits the motor to be swung well toward the front, so 
that with this type of mounting no additional floor space 
is required. With this pivoted mounting, which is termed 
a “flexible”? mounting, the weight of the motor acts as a 
belt tightener, doing away with the necessity of an idler 
running at a high rate of speed. The leverage is so cal- 
culated that a tension of about 80 lb. per inch of belt 
width is obtained. The large diameter of the 16-in. drive 
pulley, carrying a 4-in. belt, permits the use of a com- 
paratively large pulley on the motor, thereby giving ample 
frictional driving surfaces. When the machine is not in 
use, the outer part of the mounting, which is about 2144 
in. from the floor, may be wedged up, relieving all tension 
on the belt. 

Some of the principal sizes and specifications are as 
follows: The headstock is of box-section form with sides 
extending up to the center of the spindle, with heavy in- 
ternal braces both length- and cross-wise, making a rigid 
casting; the interior of the headstock forms an oil reser- 
voir, thus keeping all gearing well oiled. The spindle 
is of large diameter, 60-point crucible steel with front 
and rear bearings hardened, and runs in phosphor-bronze 
boxes. The spindle end thrust is taken by alternate hard- 
ened-steel and bronze thrust washers against the rear 
housing. Transmission gears are of chrome-nickel steel, 
hardened and heat treated. Swing over bed, 1836 in.; 
swing over carriage, 131% in.; between centers, 6 ft.; bed, 
31 in.; front spindle bearing, 3; in. dia. by 51 in. 
long; rear spindle bearing, 254 in. dia. by 4,5 in. 
long; hole through spindle, 14§ in.; spindle speeds, 14, 
19, 26, 39, 55, 78, 108, 145, 219 and 300 r.p.m.; range 
of threads, 2 to 56, including 11% pipe thread; 
range of feeds, 6 to 168; travel of tailstock spindle, 
S% in.; travel of compound rest, 5% in.; size of 
lathe tools, 34x114 in.; weight, 3000 !b.; weight per 
additional foot, 135 Ib. 

- 


Cold Bending Machine 


The illustration shows a bending machine recently 
placed on the market by the Garrison Brass & Machine 
Works, New York, N. Y. This machine will bend cold 
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rods of steel, brass or steel tubing, also band iron, into dif- 
ferent forms of bends for handles, coils, clamps, eyes, 
hooks, offsets and the like. 

The device is made with an extension block, which may 
be held in a vise or in some convenient manner. The 
guide pin is then placed in the correct hole, which is 
marked to suit the size of stock being bent. A center 
bushing, three of which are supplied with the machine, is 
placed on the stud and by drawing on the bar the stock 
is bent to the required shape. The bushings are made 
both taper and straight and produce the bent product 
with a straight or conical core accordingly. In the half- 
tone is shown a heating coil, made of seamless tubing, 
produced in this machine. 

& 


Turret Drilling Head 


The illustration shows a turret drilling head for use 
on any single-spindle drilling machine when it is neces- 
sary to use drills of different size in the same piece, and 
- __ for work which is usually 
; el done under a gang drill. The 

-**| mechanism consists of a sta- 
tionary bonnet, which carries 
a movable member containing 
a number of individual drill 
spindles. As illustrated, this 
carries five spindles, although 
the number can be increased 
or decreased to suit any class 
of work desired. 

The mechanism is entirely 
inclosed by the stationary 
bonnet, and so arranged that 
any spindle and its chuck 
may be brought into mesh 
with the actuating spindle of 
the drilling machine, and 
automatically locked in place 
by a convenient lever which 
operates the movable mem- 
ber. Only one chuck is in operation at one time, so that 
no more power is required than for a single drilling ma- 
chine, the other spindles and chucks remaining stationary. 
An easy movement of the lever disconnects one spindle 
and brings the next into place without loss of time. It 
can also be attached to any single spindle of a multiple- 
spindle drilling machine, should it be found desirable. 
This drilling head is built by J. N. Landau, 101 West 
117th St., New York City. 
¥& 


Steel Blocks for Checking 
Pyrometers 


In the method used by the Henry Souther Engineering 
Co., Hartford, Conn., in checking pyrometers, the novel 
feature is the use of blocks of steel, of which the critical 
points are established. 

The scheme consists in heating a block of steel, the 
decalescence and recaleseence points of which are known, 
to a temperature of 1500-1550 deg. F., withdrawing it 
from the furnace and permitting it to cool in the air. The 
fire-end of the pyrometer, previously heated to redness, 
is inserted in a drilled hole in one end of the test block 
and the drop in the temperature of the test block careful- 
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ly observed. As the critical point on cooling (Ar,) is 
reached, the needle will hang for an appreciable period 
before continuing its downward course. When the needle 
“hangs” the temperature observed should correspond to 
the recalescence temperature furnished with each block. 
If the observed temperature differs from the recalescence 
point proper for the test block, then it is apparent that 
the instrument is not reading correctly. The same tem- 
peratures for both decalescence and recalescence points 
will always be obtained, even though the test blocks be re- 
heated innumerable times. The test blocks are about 24% 
in. diameter and 41% in. long, and no special precautions 
are necessary during the cooling other than to avoid 
strong’ drafts. 

A considerable number of these test plugs have been 
prepared, the critical points of which have been checked 
by three different laboratories, and have been made avail- 
abl for the market by the above mentioned company. 


B 


Frameless Indicator for Slide 
Rules 
A new indicator or runner for slide rules, called the 
“frameless,” has just been perfected by the Keuffel & 
Esser Co., Hoboken, N. J. Every figure on the rule is 


clearly visible at all times, there being no side pieces to 
the metal holder of the glass indicator, and, therefore, 


nothing to hide any of the figures on the rule. 
zt 
Two-Spindle Two-Speed 
Drilling Machine 


In the two-spindle drilling machine shown, the smaller 
spindle is fitted with a Jacobs’ chuck for holding 
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Two-SPINDLE Two-SpeeD DRILLING 
MACHINE 


straight-shank drills up to %4 in. size. This spindle has 
a speed of 450 r.p.m. The larger spindle accommodates 
Morse taper drills up to 34 in., and has a speed of 225 
r.p.m. If desired the chuck can be attached to the larger 


spindle. 
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The two-spindle arrangement gives the tool a wider 
range of application and the spindles can be reversed for 
tapping operations. 

The machine is furnished for both alternating current 
and direct current, and is a recent product of the Stow 
Manufacturing Co., Binghamton, N. Y. 


& 


Adjustable Boring Tool 


The illustration shows a simple adjusting boring tool, 
manufactured by Allen & Curtiss, South Bend, Ind. 
This tool is intended for use on the lathe, miller or drill- 
ing machine. 
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BorinG Toor 


The body of the tool is slotted for the reception of the 
cutting tool, which is adjusted by two setscrews tapped 
into the body at the ends of the slot. The cutting tools 
can be made from ;'; in. round, square or hexagonal tool 
steel. A set of three cutters will bore all sizes of holes 
up to 4 in. 


nt 
Ratchet Breast Drill 


In the ratchet breast drill shown, the breast plates may 
be shifted into two positions, each at right angles to the 
other. The smaller one may be grasped in the hand and 
the middle finger inserted in the hole in the main frame, 
thus steadying the tool when it cannot be used against the 
chest. 
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Breast DRILLING MACHINE 


The speeds are changed instantaneously by shifting, 
with the thumb, the small knurled barrel shown between 
two small gears. The chuck accommodates bit stock No. 
1 taper and round shanks from 1% to % in. in diameter. 

The tool is 18 in. long, weighs 7 Ib., and represents a 
late product of the Millers Falls Co., Millers Falls, Mass,’ 
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Gear-Testing Machine 


The illustration shows a gear-testing machine manu- 
factured by the Feicht-Bevington Mfg. Co., Cleveland, 
Ohio. 

Adjustable scales are provided for both the vertical 


and horizontal heads. Readings to 0.0005 in. are readily 
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Gear-TestinG INSTRUMENT 

made as the dial graduations are large. The multiplying 
levers in the indicators have a ratio of 250 to 1. An at- 
tachment is made for this machine whereby a complete 
differential assembly may be tested. 


1) 


Quick-Acting Lever Vise 


The special feature of the vise shown is the quick-act- 
ing lever adjustment of the jaws. The work is held 
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Quick-Actine LEVER VISE 


in place by a forward movement of the lever and cannot 
be released until the lever is pushed back. 

The vise is made with stationary and swivel base, in a 
variety of sizes, by Fisher & Norris, Trenton, N. J. 

& 

According to the “Chemical Trade Journal,” a new hard- 
ening material for the surface of concrete floors contains 95 
per cent. of iron dust or iron flour. It is added to the dry 
cement in the proportion of 15 to 25 lb. to each 100 Ib., and 
one part of the mixture is used with two parts of sand. This 
preparation is applied as a top coat to a thickness of % to 
1 in. It forms a hard and durable floor, claimed to be water- 
proof and not slippery, and is also used for making new con- 
crete adhere to old in repairing. 
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SIMEON NORTH, FIRST OFFICIAL PISTOL MAKER. A 
memoir by S. M. D. North and Ralph H. North. Two 
hundred and seven 6x9%-in. pages; numerous illustra- 
tions. The Rumford Press, Concord, N. H. 


More books of this kind should be written. We know far 
too little about the great men who founded American in- 
dustries, particularly in the metal-working field. Did we 
know more of their lives and labors we would have a new 
inspiration for the accomplishment of better things in our 
own day. 

The great-grandsons of Simeon North have performed a 
real service in reproducing in some degree the man who 
truly bears the great title, “First Official Pistol Maker to 
the United States Government.” 

Col. North is presented to us as an example of a splendid 
type of the New England citizen who existed at the be- 
ginning of the last century. It is earnestly to be hoped that 
the records of more such men may be rescued from oblivion 
to aid in bettering our own times and our own country. 
“The more examples of the simple lives of that period, pur- 
sued quietly, earnestly, and unselfishly we have the more 
such lives we are likely to have in the future.” 

This memoir, written largely from records of the War 
Department at Washington, supplemented by family tradi- 
tions and facts, sketches the career of Col. North, who for 
53 years was a manufacturer of pistols and muskets. Dur- 
ing that time he had shops in two locations, Berlin and Mid- 
dletown, Conn. In all, he executed contracts aggregating 
more than $1,000,000, and this without asking or receiving 
an improper favor or taking any advantage not open to 
every one of his competitors. 

He was of a type so indigenous and exceptional that an 
English traveler who visited the United States described him 
as the “Connecticut man,” and nicknamed the little state in 
which he found him “Clockland,” not merely because the 
modern clock was first devised and built in Connecticut, but 
because innumerable other devices, tools and machines had 
their origin there, to a degree of diversity elsewhere un- 
known. The description of the man continues: “Unusually 
tall, thin, reflective and taciturn, but clever, and above all 
things free—the equal although a mechanic of the capitalist 
upon whose ready alliance he counts, he is an element of in- 


calculable value to American industry. His method of at- 
tacking manufacturing problems is one, which if intelli- 
gently handled, must command markets, by simultaneously 


improving quality and cheapening price. Tools and processes 
which we are inclined to consider exceptionally clever are 
the commonplaces of American shops, and the determination 
to do nothing by hand which can be done by a machine is 
the chief characteristic. The ‘Connecticvt man’ is the ele- 
ment of the utmost importance in the industrial development 
of America, a force for which we unfortunately have no 
equivalent in England.” 

It is commonly said and quoted that to Eli Whitney be- 
longs the great honor of having first developed the so called 
American system of interchangeable manufacture. Whitney's 
right to this honor is questioned by the authors of this mem- 
oir, who present much documentary evidence to show that 
Simeon North anticipated Eli Whitney by a number of years. 
Eli Whitney’s first contract for muskets was dated ‘Jan. 14, 
1798. Simeon North’s first contract for pistols was dated 
Mar. 9, 1799. In 1823, Col. North began the manufacture of 
muskets, two years before Whitney’s death. In spite of the 
Whitney contract antedating the North by 14 months, North 
was the first one to make delivery. 

With direct bearing upon the matter of interchangeable 
manufacture is the paragraph in a letter written by North 
under date of Nov. 7, 1808, addressed to Robert Smith, Secre- 


tary of the Navy: 

To make my contract for pistols advantageous to the 
United States and to myself, I must go to a great proportion 
of the expense before I deliver any pistols. I find that by 
confining a workman to one particular limb of the pistol 
until he has made 2000, I save at least one-quarter of his 
labor to what I should provided I finished them by small 
quantities; and the work will be as much better as it is 
quicker made. 

The writers of the memoirs claim that so far as they 
know this letter is the earliest documentary evidence of the 
practical realization by an American manufacturer in any 
line of the principle of standardization in the making of a 
large number of identical articles. The contract in question 
was for 2000 pistols, and the idea appealed to the Govern- 
ment officials with whom Col. North was dealing, for they 
made a remittance of $4000, evidently in response to this 
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request of November 7. The practical result was the turn- 
ing out of these pistols with much greater uniformity than 
under the old method, and led directly to the contract of 
1813, which specified that the pistols must be interchangeable 
in all their parts. 

The sentence in question from the contract of Apr. 
1813, reads: 

: . . the component parts of pistols are to corres 
so exactly that any limb or part of one pistol may be 
to any other pistol of the 20,000. 

As clearly indicating the sterling character of this Connec- 
ticut mechanic, an incident of his later life is of moment. In 
1826, when his factory had been enlarged, was in perfect 
working order, and had ample business from the Government, 
the failure of a business house whose notes Col. North had 
endorsed compelled him to make a temporary assignment. 
He was then 61 years cld. His endorsement had been pro- 
cured by misrepresentation on the part of the makers of the 
notes, and his lawyer advised him that he could not be held 
for their payment. But against this advice, with fine courage 
and energy, he set about arranging affairs with his creditors, 
and by placing a mortgage of $68,000 on his property was 
able to continue business without interruption. For 22 years 
he carried that burden, and in 1848, when he had reached the 
age of 83 years he paid off the last penny of other people’s 
indebtedness, including interest, in all amounting to more 
than, $100,000. We sometimes think that such ethical busi- 
ness standards are rare in the present day. 

The interest of the book is increased by a number of 
illustrations showing the various types of pistols and mus- 
kets made by Col. North during his 53 years of manufac- 
turing. 


ELECTRIC MOTORS. 


16, 


ond 
tted 


By Francis B. Crocker and Morton 


three hundred and five 6x9-in. 


Arendt. Second edition; 
ages; 169 illustrations; indexed; cloth bound. Price, 
2.50. D. Van Nostrand Co., New York City. 


This second edition contains numerous amendments and 
additions to its predecessor. These changes apply to both 
illustrations and text. The section on starting-box calcula- 
tions for motors has been considerably revised and expanded, 
and an entirely new section has been introduced dealing with 
the power requirements for machines and machine tools. The 
scope of the book has been even more carefully held within 
the limit of handbook matter, thus material of only theoret- 
ical or special interest has been largely omitted. 


ELEMENTARY MANUAL OF THE STEAM ENGINE. By 
Ernest Z. Lallier. Two hundred and sixty-six 5x7%-in. 
ages; 102 illustrations; indexed; cloth bound. Price, $2. 

‘ . Van Nostrand Co., New York City. 

The author has written this book from his experience as 
an instructor in engineering. It is intended to meet the 
needs of two classes of men. First, the student of mechan- 
ical engineering, who may have had an excellent training 
in mathematics and general science, but is too immature 
readily to make practical application of this general know1- 
edge to steam-engine practice. Second, the average operat- 
ing man, who despite his practical experience realizes his 
lack of a proper grasp of fundamental principles. This lack 
hazards his advancement. Thus this elementary manual of 
the steam engine has been prepared to present fundamental 
principles in a manner to meet the needs of such men. It is 
divided into 12 chapters, with these headings: Reciprocating 


Steam Engines; Governors; Engine Calculations; The Indi- 
ecator; Heat; Boilers; Pumps; Corliss Engines; Pipes and 
Fittings; Rotary Engines; Internal Combustion Engines; 
Lubrication. 





PERSONALS 











J. L. Bender, until recently sales manager of the Grant- 
Lees Gear Co., Cleveland, Ohio, has accepted a similar posi- 
tion with the Yuster Axle Co., of the same city. 

Percy Webb, for many years manager of the Montreal 
Locomotive Works, Ltd., and formerly associated with the 
American Locomotive Co., has retired. He is succeeded by 
John H. Wynne, who still remains with the American Loco- 
motive Co. in charge of the light-locomotive department. 


Clayton R. Burt, factory manager of the Russell Motor 
Car Co., Toronto, Can., and formerly superintendent of the 
Barber & Colman plant, sailed from Montreal on the ill- 
fated “Empress of Ireland” on May 29. Mr. Burt escaped 
from the boat in time to get into the water where he re- 
mained for a considerable length of time before he Was 
picked up. To carry out his original plans for a six-weeks’ 
trip in England Mr. Burt sailed from New York, June 3, on 


the “Carmania.” 
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Current Prices of Shop Ma- 
terials and Supplies 











MISCELLANEOUS METALS yan ,soaBans WAREHOUSE, 
[SW YOR 


NEV 
June 13, 1914 May16, 1914 June 14, 1913 


——————Cents per pound————___— 
Copper, electrolytic (small lots).... 14.00 id os 15.87) 
enti da odin e ene pia saeee 31.00 34.50 | 47.00 
athe st 6 oebirda ” ny, SRS aga 3.90 3.90 4.35 
POPE ee eer eee 5.15 5.20 5.35 
Cee CED OED... oc cewcéccccecs 19.75 19.75 24.00 
Copper wire (carload lots)........... 15.50 15.50 | 19.00 
Brass rods, th 2 as ; 14.00 14.00 18 25 
Oy oa er eee 16.00 16.00 | 22.00 
AMR dic onvgntécuetses 14.50 14.50 | 18.50 
Solder } and }...... 22.00 24.50 | 31.00 





WAREHOUSE, NEW YORK 


STEEL SHAPES FROM JOBBERS’ 
_ Cents per pound 
1.80 


Steel angles base.......... . 1.80 2.25 
et go eee 1.95 1.95 2.30 
Machinery steel (bessemer).. . 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS'’ WAREHOUSE, NEW YORK 
Prices to consumers range from % to lc. per Ib. higher, 
according to size of order and locality. 














Cents per pound— —— 
Pe I Des 26 556 2.70 270° 3.10 
" ~ Sate SeSoee > 2.60 | 2.60 3.00 
Nos. 22 and 24 Black............... 2.55 2.55 2.95 
Nos. 18 and 20 Black............... 2.50 | 2.50 2.90 
es, anes cou whens 2.45 2.45 2.85 
Dati ci is. teneceboctcced 2.35 2.35 2.75 
No. a, fo ae, ee LE 2.30 2.30 2.70 
No. 28 Galvanised............... 3.70 3.70 4.20 
No. 26 Galvanized 3.40 3.40 3.00 
No. 24 Galvanized. . ivi 3.25 3.25 | 3.75 
STANDARD PIPE is the same as last week. The follow- 
ing discounts are allowed frem store, New York: 
, Black Galvanizd 
OO BOR... cc cccccccccees % 70% 
PS Chas Keenbiwesss 05000 78% 69 % 
ed Ai 8 <n0,utcaa, os 75% 64% 
At these discounts the net prices in cents per foot are: 
: Black Galvanized Black Galvanized 
1 ~spbnoa 2.41 3.45 2}-in....... 12.87 18 04 
ichéeces . ae 5.10 See 16.83 23.71 
thin: ied 4.83 6.90 ae 23.98 33.79 
1g-in....... 5.87 8.25 See 32.56 45.88 
| Wuee 11.10 6-in. 42 24 50.52 


DRILL ROD sells to consumers at the following discounts: 
gal lama 65%; second grade, 40% off and first grade, 
c . 


At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 
——Price in Cents per Pound——~ 


Size, In Gui Geeta oni 
g , In. : irade ; e Grade 
Ct Mi Mcdasseaqnasspvebercwecees 37.50 30.00 17.50 
ath cs.ccncnthavicidesiegh 41.25 33.00 19.25 
Tins cnn nanan madtwbedes 45.00 36.00 21.00 
is on ccd cialins Géees os 56.25 45.00 26.25 
* { ) (ee 62.25 49.80 29.05 
0.101 to 0.120........ 67.50 54.00 31.50 


MACHINE BOLTS are generally quoted to consumers at 60% 
off the list price, but in the case of steady customers and big 
orders, generous concessions are being made. At the rate of 
60% the following net prices hold, at dollars per 100: 


Diameter 








Length \ ay on % % 1 in. 
me ieee $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
2 Gee. 0.71 0.85 2.24 3.30 4.48 6.40 
i ae 0.74 0.89 2.38 3.52 4.76 6.76 
| PS re 0.77 0.94 2.54 3.74 5.04 7.12 
= Sees 0.81 0.99 2.69 3.96 5.32 7.48 


PIG IRON is sold at the following prices per ton at the 


points named: 
June 13, May 16, June 14, 
1914 1914 1913 


No. 2 Southern Foundry, Birmingham $10.50 10.50 11.50 
No. 2X Northern Foundry, New York 14.75 ata a8 ote 28 
No. 2 Northern Foundry, Chicago.... 14.25 14.25 15.50 
Bessemer, Pittsburgh ...........0..:; 14.90 14.90 16.90 


13.90 13.90 15.40 


is sold to consumers 
At that rate the net 
in., 12.65c.; 
BS.S0e.; 1% in., 19.36c.; 1 in., 22.44c.; 
c. 


Basic, Pittsburgh 
COLD-DRAWN STEEL SHAFTING 
ot ebaw is t+ jm. list prices. 
prices per foot are n., 4.95c.; 1 in., 8.03c.; 
1% in., 15.29c.; 1% in., 7 
1% in., 5.79c.; 2 in., 29.2 
ZINC SHEETS in cask lots sell in New York at 7.75c. per Ib. 
Smaller quantities will cost the consumer \%c. per Ib. more. 
OLD METALS bring the following prices: eavy copper, 
12.50c.; light copper, 11.25c.; heavy machine composition, lic.: 
light brass, 6.75c.; brass chips, 9c.; brass turning, 7.50c. | , 


COLD-ROLLED STEEL in rounds, squares, hexa 
flats, sells at 45% off the price lists which gives’ the and 
lowing net Piieee: Rounds, % @%-in., 5.5c.; #%& @ii-in., 4.67%c.: 
#2 4-2. .85c.; %*@H-in., 3.30c. Squares, %@i-in. 6.6c:: 
te-in., 5.5¢ exagons, 4% @jj-in., 5.5c.; %@*%-in., 4.4c. 


ALUMINUM—Sheets are quoted to consumers 
o- at -— to thickness, length and wa A Ana 

uantity orders some concessions are made. 
quoted at 50c. per lb. and upward. — a 
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New and Enlarged Shops 





METAL WORKING 
NEW ENGLAND STATES 


The contract has been awarded for the construction of a 
building on Newton Place, Fitchburg, Mass., for C. H. Way- 
mouth, manufacturer of lathes. Noted May 28. 

The Springfield Power Association has awarded a contract 
for the sonetrestion of a garage at 68 Taylor St., Springfield, 
Mass. It will be two stories, 76x102 ft. of brick construction. 
Estimated cost, $22,000. E. C. and G. C. Gardner are arcas. 


The contract for the new garage for the Derby Auto Co., 
on Seymour Ave., Derby, Conn., has been awarded. It will 
be 50x110 ft. one story and basement, of concrete block, with 
eoncrete roof. Noted Apr. 23 

Landers, Frary & Clark manufacturers of hardware spe- 
cialties, will build three new buildings, of brick, mill con- 
struction, in the rear of the present plant, at New Britain, 
Conn. One will be 24x126 ft. three stories, to be used as on 
addition to the celluloid department. One 40x123 ft. he 
be used fo: a forge shop and one 30x140 ft. one story to be 
used for a tinning shop. Unkelbach & Perry are archs. 

The Eastern Malleable Iron Co., has awarded a contract 
for the construction of an addition, 50x150 ft._of brick, an 
steel, 1% stories on Bridge St., Union City, Conn. 

The lume & Atwood Mfg. Co., manufacturer of beass 
and brass goods, is preparing to construct an addition to ate 
factory on Bank St., Waterbury, Conn. Willis H. Hall, 
Bank St., is engr. 


MIDDLE ATLANTIC STATES 


Bids are being received by George W., Hunt, arch., 75 
“cate St. Albany, N. Y., for the construction of a factory for 
the Albany Steam Trap Co. Estimated cost, $3000. 

Higley & Hart, Inc., 336 Halsey St., Brooklyn, N. Y., is 
receiving bids for the construction of a one-story, garage, 
x127 ft. Estimated cost, $8000. 

The Buffalo Wire Co., Buffalo, N. Y., will build an ad- 
dition to its plant. 


The August Feine & Sons Co., manufacturer of ornamental 
iron works will build a machine shop of reinforced con- 
crete at Barga and Abbey Sts. and the Lackawanna R.R., 
Buffalo, N. Y. 


Otto H. Kahn, 52 William St., New York, N._ Y., con- 
templates the construction of a two-story garage, 75x100 ft. 
Cc. P. H. Gilbert, 1123 Broadway, New York, is arch. 


The Powers Hotel, Plymouth Ave., North Rochester, N. Y., 
will erect a two-story addition, 66x89 ft. to its garage, to 
cost $12,000. 

The O. M. Edwards Co., manufacturer of railroad special- 


ules will build a two-story factory addition 50x70 ft. at Syra- 
cuse, N. Y. A. L. Brockway arch., is receiving bids. 

Louis Fricke, Hoboken, N. J., will build a new garage at 
Park Ave. and Ferry St. to cost $30,000. Fred J. Hartwig is 
arch. 

The board of education, Jersey City, N. J., has made an 
appropriation of $25,575 for manual training work in the 
schools during the coming year. 


The King Marsac Co., 810 Broad St., Newark, N. J., is 
eceiving bids for the construction of a garage to cost 
38000. 


O'Neill & O'Neill, Newark, N. J., manufacturers of belt 
buckles and h«rdware novelties, will build a two-story brick 
plant on Unior St. 


The Amboy Works, Perth Amboy, N. J., manufacturers 
ot brass and bronze fixtures plans to remove its plant to 
another local site. The erection of a new plant is under con- 
sidere tion. 


The Goyne Steam Pump Co. will build a brass foundry 
and enlarge iis machine shops at Ashland, Penn. 


The Kevsione Carriage & Automobile Works, Erie, Penn., 
will build a brick, addition to its plant to cost $20,000. 
The N. & G. Taylor Co., Cumberland, Md., at a cost of 


$100,000, will enlarge its tinplate factory, increasing its pres- 
ent capacity 60%. 


SOUTHERN STATES 


The Baggs Mfe. Co., Huntington. Va., recently incorpor- 
ated with a capital of $200,000, will establish a plant for the 
manufacture of mine cars. 


On June 1 fire destroyed the plant of the Cannon Screen 


Co., Americus, Ga. Loss, $4000. 
The Jerome P. Parker-Harris Co., Memphis, Tenn., will 
build a reinforced concrete garage, 77x130 ft. estimated to 


‘ost $35,000. 


The Lexington & Eastern Railroad Co., Lexington Ky., 
w ll equip car repair shops at Hazard, Ky. 


The Service Auto Livery Co., Hopkinsville, Ky., will equip 
a garage. 
The Leer Register Co., Lexington, Ky., has taken over the 


business of the Leer Mfg. Co. and will enlarge the plant and 
install additional machinery. The ery! manufactures 
registers and store equipment. C. E. Leer is mer. 

The Grunwald Mfg. Co., Louisville, Ky., plans to equip a 
metal working shop, for the manufacture of a table display 
ew &. E. erriman, Central Furniture Co., Louisville is 
nterested. 


MIDDLE WEST 


The Auto Products Co. Canton, Ohio, recently organ- 
ized, has secured the building formerly occupied by the Can- 
ton-Hughes Pump Co., and will establish a factory to man- 
—aare automobile parts. Machine tools will be pur- 
chased. 


The Victor Auto Parts Co., Cincinnati, Ohio, will at once 
begin work on its new four-story factory. It will be of rein- 
forced concrete, 60x158 ft. Contracts for the building were 
verses ome time ago, but labor trouble has caused delay. 
Note an. , 


The Youngstown Iron & Steel Co. has purchased a site of 
50 acres at Lowellville, Ohio, near the plant of the Youngs- 
town Iron & Steel Co., and will build a new plant consist- 
ing of four open-hearth furnaces, a blooming mill and a 
billet mill. A hot metal line will be run from the -blast 
furnace of the Ohio Iron & Steel Co. The cost of the plant 
will approximate $1,000,000. 

The Metal Post & Culvert Co., Niles, Ohio, organized with 
a capital stock of $20,000, is building a new at De- 
Forest Mill. E. D. Thompson is vice-pres. of the company. 


It is reported that the Dalton Adding Machine Co., East 
St. Louis, Ill, will remove its plant to Beech Ave., Nor- 
wood, Ohio, a suburb of Cincinnati, and will occupy the 
plant of the Dana Mfg. Co. The company employs about 
1000 people. 

The Chase Colvin Co., South Charleston, Ohio, manufact- 
urer of iron fences, will build an addition to its factory, 40x 
50 ft., of brick and concrete. 

The Kyle Mfg. Co., Washington Court House, Ohio, will, 
it is reported, move its foundry to Lancaster, Ohio. 

The Springfield Brass Co., Springfield, Ohio, will build an 
addition to its plant, 32x120 ft., of brick. 

The Majestic Furnace & Foundry Co., Huntington, Ind., 
will change its name to the Majestic Co., and will increase the 
cageasy one-third by adding a story to its machine shop, and 
enlarging the furnace room. 

The Alma Standard Foundry & aete. Co., Alma, Mich., is 
building a one-story addition, 34x56 ft., to its plant, to be 
used as a molding room. 

The Detroit Auto Specialty Co., Detroit, Mich., is building 
an addition to its plant at 909 Greenwood Ave. 

The Hudson Motor Car Co., Detroit, Mich., has awarded the 
contracts for the construction of the addition to its plant at 
2901 Jefferson Ave. East. 

Stroud, Bridge & Conners, Detroit, Mich., are having plans 
prepared for a two-story factory, 90x110 ft., to be used for 
the manufacture of automobile accessories. 

The Woodward Pump Co., Detroit, Mich., has been incor- 
porated with $3000 capital stock, which will later be in- 
creased to $50,000, to manufacture automobile pumps. The 
company has secured temporary quarters at 222 Third Ave., 
and for the present, is manufacturing its specialty under con- 
tracts only. 

The blacksmith shop and repair shops of the International 
Car Co., West 42nd and South Wood Sts., Chicago, IIL, were 
recently destroyed by fire at a loss of about $100,000. 


. A. Eckstrom, 5 North LaSalle St., Chicago, IIL, will re- 
ceive bids about June 20 for the construction of a service 
building for the Willys-Overland Motor Co., Toledo, Ohio. It 
will be of reinforced concrete, 106x300 ft., three stories. The 
estimated cost is $300,000. Noted May 21. 


The Metzig Bros. Co. Berlin, Wis., wagon and sleigh 
builders, is equipping its shop for the manufacture of auto- 
mobile jacks. A daily output of 200 jacks is planned. 

The A. E. White Machine Works, Eau Claire, Wis., which 
has occupied a part of the Losby Bldg., at Wisconsin and 
North Dewey Sts., for some months, has now leased the en- 
tire building, which will be remodeled and equipped as a 
machine shop. The Company’s specialties are saw-sets and 
swages. A. E. White is pres. Noted May 14. 


The Chicago & Northwestern Ry. plans to improve its di- 
vision shops at Kaukauna, Wis. he roundhouse will be en- 
larged, and new turntables, boilers and some other new 
cumpmens will be purchased. F. B. Lester, Kaukauna, is gen. 
oreman, 


The A. F. Wagner Architectural Iron Work 
Wis., has been organized by A. F. Wagner, A. F. Dreis and 
W. F. Bichfeld, with a capital stock of $25,000, and will 
build a new shop, to cost about $15,000. It will be of brick 
ond steel, two stories, 69x90 ft. 


The Minneapolis, St. Paul & Ste. Marie ae, ve rebuild the 
division shops and roundhouse at Portage, is., recently de- 
stroyed by fire. E. T. Stone, Minneapolis, Minn., is pur. agt. 


Milwaukee, 
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Multiple-Spindle 


Automatic 


SY NOPSIS—This hydraulically operated, 6-spindle, ver- 
tical, automatic chucking, boring and turning machine 
is entirely different in many ways from anything ever 
before put on the market. It carries tools for cutting 
both vertically and horizontally, and its range and capa- 
city are great. The ease with which tt may be set up 
for various jobs, makes its use economical on fairly small 
lots of work. The differential hydraulic cylinder system 
used throughout makes the feed steady, and prevents the 
tools digging into soft places or dropping into blow-holes, 
An important feature is that the machine can be set 
manually for any job within its range—the operator's 
two hands being all that are required. There are no 
cams to be set and no parts to be removed or applied to 
Both the spindle speeds and feed may be 
This is especially valu- 


the machine, 

changed at any part of a cut. 

able for work on pieces of large diameter where the dif- 

ference between the central and peripheral speeds is large. 
* 

While the operating mechanism of the type of machine 

described in this article is a radical departure from any- 


thing hitherto 


which would be more rigid, and consequently more accur- 
ate, than a turret lathe, yet would do the work of several 
of these machines and at the same time be tended by one 
operator with the least possible amount of exertion. In 
actual shop tests, this 6-spindle machine has produced 
work as fast as an operator, standing in one position 
only, could chuck it. 


GENERAL DescRIPTION 


This machine is at present built in two sizes, known 
as models B and D, made to handle work 12 in. dia. by 
12 in. long, and 27 in. dia. by 18 in. long, respectively. 
One of these machines, with all guards and part of the 
piping removed, is shown in Fig. 1. As it stands, the 
economy of floor space, compactness and comparative sim- 
plicity of the mechanism is at once apparent. To assist 
the reader in quickly grasping the main features, a brief 
outline of the mechanical construction is first given, fol- 
The chucks, while 


in actual working position, are rotated by means of a 


lowed by a more detailed description, 


train of gears from the main-drive pulley A, but the other 
functioning is 





produced for the 
machine-tool mar- 
ket, the machine 
is not an experi- 
ment. It was de- 
signed a number 
of years ago by 
Conrad M. Con- 
radson; actual 
construction work 
was begun about 
three years 
in the shop of the 
Giddings & Lew- 
is Manufacturing 
Co., Fond Du Lac, 
Wis., where one 
of the machines 
has been in 
cessful operation 
on all sorts of 
work for over a 
year. In this time 
it has been thor- 
oughly tested out, 
not only in its in- 
dividual units, 
but as a complete 
machine under the 
wear and tear of 
everyday shop 
conditions. 
The main 
in the design was 


ago, 


suc- 


idea 


to produce an eas- 





done by hydraulic 
pressure, supplied 
by a multi-cylin- 


der pump at B, 
through the con- 
trolling .or tim- 
ing-box .C, from 


W hich pipes lead 








to the various op- 
erating cylinders. 
The cvlinder D 
operates the 
mechan- 


in- 
dexing 
ism and the cyl- 





inder EF the car- 
rier lock, the 
plunger of which 
fits into bushed 
holes like F and 
G. 

The vertical 
tool-heads are 
bolted to a 6- 
sided sliding car- 
rier block if, 
which is hydrauli- 
call \ operated 


and is attached to 
the 
This ( ross-bar has 


cross-bar l. 
adjustable g ibs 
at each end adapt- 
ed to slide on the 








ily set up, easily 
controlled, easily 


fed 


machine 


cuides J and kK. 

AM MACHINIST It will be noted 

that any error 

due to looseness 

Fie. 1. Tuer Conrapson MULTIPLE-SPINDLE AUTOMATIC in the gibs is, 
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in this way, reduced about one-half at the tool posi- 
tions, instead of being multiplied as usual. The two 
cross-slides Z and M are operated in the same way, but 
each has individual adjustments. As shown by the one 
at the right, the cross-slide is carried in a saddle gibbed 
to the column. This saddle is adjusted up or down by 
means of a handle placed at VN. A vertical slide O carries 
the slotted disk P, through which a pin in the cross-slide 
projects. The setting of the slot in the disk at various 
angles varies the stroke of the cross-slide according as 
the vertical slide travels. The stroke of the vertical slide 


is governed by the setting of the locknuts R and VN, be- 
tween which the arm 7’, attached to the cross-bar /, trav- 
els as the vertical tool carrier moves up or down. In 











Fig. 2. Rear View or MACHINE 

special cases, two additional side-heads are provided on 
the backs of the columns. The stop-lever U is used to 
assist in bringing the index holes in the chuck carrier 
in exact line with the locking plunger. The three levers 
V, are for shifting gears to vary the speed of the various 
chuck spindles, and there are three similar ones at the 
back of the machine, there being a set of change gears 
for each spindle. At W are two gear pumps for supply- 
ing lubricant to both the mechanism. and the work, the 
lubricating system being unusually complete. 

Special attention is called to the stop collar XY, against 
which the tool carrier is forced down, thereby stopping 
the feeding action and allowing the tools to smooth up 
the surfaces by letting the work make any desired num- 
ber of idle revolutions before the trip accumulator releases 
the timer. At the extreme right on the machine, is the 
accumulator mechanism, loaded with weights as shown. 
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These weights cause the pressure of the liquid in the 
main cylinder to rise 25 per cent. above normal working 
pressure before the trip acts. Threaded collars are pro- 
vided for varying the idle time. 

A rear view of the machine in working position, and 
all piping in place, but without some of the guards, is 
shown in Fig. 2. 

THE 

The central column of the machine supports both the 
vertical tool carrier and the rotating work or chuck car- 
rier. Details of the method of gearing to the chuck 
spindles are shown in Figs. 3 and 4. In Fig. 3 the two 
main back-gear driving-speeds are obtained from the 
driving pulley A through the back-gear sets B and C. 
The driven gears of these sets are so arranged on the 
shaft D that a clutch may be made to engage automatic- 
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Fie. 4. Derarts or CuHuck-SPInDLeE DRIive 
ally either one by means of the hydraulic cylinder Z£. 
Keyed to the shaft D is the bevel pinion / meshing with 
the bevel-gear G, so that as the back-gear clutches are 
shifted, the speed of the bevel-gears is varied accord- 
ingly. From the bevel-gear G through the shaft H and 
the pinion J, power is transmitted to the crown-gear J. 
This crown-gear is keyed to the central shaft K. Also 
keyed to this center shaft at Z are two spur-gears. 
Around these two central spur-gears, arranged so as to 
engage easily, are six scts, two in each set, of sliding 
gears M. 

Referring now to Fig. 4, where the lettering is the 
same as in the engraving just shown, it will be seen that 
the sets of sliding gears M are mounted on shafts carry- 


ing sets of two sliding gears O at the upper ends. These 
gears mesh with gears P on the chuck spindles. From 


the foregoing description, the method of driving the sepa- 
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rate work spindles and the method of changing the speeds 
may be easily seen. The sets of gears M and O are car- 
ried on shafts set in fixed bearings, but the shafts or 
spindles carrying the chucks and gears P travel with the 
chuck carrier so that the gears roll into or out of mesh 
as the carrier is indexed. That is, the spindle gears 
are only in full mesh when the chucks are in position 
under the tools, and the chuck spindles are not power 
driven between stations. Means are provided by which 
the spindle speed is greatly reduced while the indexing 
operation takes place, but it picks up full speed again 
as soon as the vertical tool carrier starts down. 


THe INDEXING MECHANISM 
The chuck carrier is indexed by means of a rack con- 
nected to an hydraulic piston. This rack meshes with a 
ratcheted pinion on a shaft which carries another pinion 
meshing with a large rack-gear on the lower part of the 
carrier. This large rack-gear is plainly shown in the first 
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Fie. 6. LockBoLr AND CYLINDER 
halftone. In Fig. 4 the hydraulic cylinder is indicated 
at &; the ratcheted pinion at S; the shaft at 7; the 
operating pinion at U and the large rack-gear on the 
carrier at V. ' The operating pinion U has one-sixth the 
number of teeth that are in the rack-gear and always 
makes one complete revolution, a powerful and accurate 
ratchet being provided. This pinion is forged integral 
with the shaft, and the keys on the shaft are cut from 
the solid. All these details, including the rack-gear, are 
made of a high quality of heat-treated steel and are 
practically unbreakable. 

The hydraulic cylinder and part of the mechanism is 
shown in Fig. 5, but only a brief description will be 
given. The ratcheted pinion is at A and B is the shaft 
carrying the pinion which meshes with the rack-gear on 
the carrier. The rack meshing with the ratcheted pinion 
is shown at C, and is connected to the hydraulic piston 
D in the large cylinder. The rack carries a smaller pis- 
ton EF which works in the cylinder F. This smaller 
cylinder is used to force back the rack as the larger cylin- 
der is opened to the exhaust, and is always open to the 
source of liquid supply, as are all other similar cylinders 
in the machine. In this way liquid, under pressure suf- 
ficient to overcome the resistance of the smaller cylinder, 
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must always be admitted to the larger before any for- 
ward movement takes place. This differential pressure 
system prevents any backlash and gives a steady and 
uniform feeding movement. In the device shown, there 
is a special cushioning mechanism which is operative 
during the last 144 in. of forward movement. The time 








Fic. 7. PumMprne AND CONTROLLING Mr omaNIsM 
required to index the carrier from one station to another 
is 214% sec. 

For rapid work of the more simple kind, the machir 
can be arranged for double indexing. This means -t! 
it can be provided with three sets of chuck jaws «.. 
two sets of tools, and arranged to skip one station ever, 
time it indexes. In this way, three pieces can be ‘in- 
ished on both sides at every rotation of the carrier. 

The lockbolt is operated by an hydraulic cylinder indi- 
cated at £ in Fig. 1, and also at Y in Fig. 4, and shown 
in section in Fig. 6. The lockbolt is of extraordinary 
size, and is backed by such pressure that there is no lost 
motion. 


Tue VerticaL Toot Carrier 


The vertical tool carrier consists of a hexagon block 
fitted with taper, screw-threaded, circular, split gibs at 
top and bottom. The tool holders are a universal knee 
type, and have independent vertical adjustments pro- 
vided with micrometer screws, The cross-bar is doweled 
and bolted to the top of the carrier and also to the piston 
rod which carries the piston. The cylinder in which 
this piston works, like all the others, is a differential 
one, and in the B machine there is a constant upward 











First OPpERATION—FrRONT View. 'Too.is 


ABOUT TO BEGIN CUTTING 


Fic. 9. 














Fic. 8. EXAMPLE OF THE UNIFORM FEED 
pressure of about 314 tons, which must be overcome 
tefore the vertical carrier will move or feed. This 


iasures regularity of feed, and the tools will cut across 
a hole in a casting without reaction or backlash of any 
kind. By the use of the differential cylinder system 
vot only is regularity of movement insured, but the use 
af counterweights is obviated. 


PUMPING AND CONTROLLING SYSTEM 


needs no outside 


The 


The machine is self-contained and 
pumping system to supply the necessary pressure. 
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First OPERATION—Front View. Toots IN 


CuT 


Fig. 10. 


various movements are timed by means of a set of cam- 
operated valves of special design. These valves are 
placed in a timing or controlling box shown at A, Fig. 7. 
The timer is driven from a constant-speed shaft and 
effects the changes in the valve settings in 14 sec. Two 
of the operating cams are partially shown at B and parts 
of some of the valves at C. The cams are originally set 
to release the pressure to or from the various cylinders 
at the proper time, and in exact sequence, and are never 
disturbed afterwards, 

The pump used shown at D has five cylinders which 
rotate around a central shaft and supply liquid to the 
system at an astonishingly even pressure. So even is the 
pressure, taken together with the differential feeding sys- 
tem, that perfect threads may be cut on a bar. As an 
example of the evenness of the feeding, a grooved bar is 
shown in Fig. 8. Half of the grooving was done and 
then the rate of feed was changed for the other half of 
the cut, the machine being in motion all the time. 


Tur MACHINE at Work 


To give the reader an idea of how the machine looks 
doing actual work, the halftones Figs. 9, 10, 11 and 12 
are shown. The collars machined are 71% in. diameter, 
and were finished all over in 6 min. each. The first 
halftone shows the tools just before they start to feed 
down. The piece directly in front has been finished on 
one side and is ready to be removed. The piece just at 
the left of this one has just been chucked and indexed 
one station; in the next the tools are shown well into 
the cuts, and a new piece chucked ready to be indexed. 
Fig. 11 shows the machine from the rear with the work 
nearly finished on one side. Note the peculiar form of 
the turning and facing tools, which are made from drawn 
bar stock, cut off and ground on the edges. A front view 
of the second operation, with the work held in soft jaws, 
is shown in Fig. 12. Work of this size is easily handled 
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Fig. 11. First OpeRATION—REAR ViEW. TURNING, 


FacINnG AND REAMING 


by an operator, but on the larger size machine, a spe- 
cial hydraulic crane is provided to enable him to handle 
the work easily and rapidly enough to keep the machine 
supplied. 


on 
A New Form of Thread Gage 
EDITORIAL CORRESPONDENCE 

There are two great difficulties in the way of standard- 
izing almost any product. One is to make consumers 
familiar with the standard so that they may demand it 
and the other to provide a means by which they can know 
when they are getting it. This is particularly true of 
screw threads. 

Technical papers familiarizing 
consumers with the standard and pointing out its ad- 
vantages, but the second difficulty is not so easily solved. 

The question of screw-thread standards and tolerances 


can do much toward 


has long been under consideration by the British Stand- 
ards Committee and more recently by a subcommittee of 
the American Society of Mechanical Engineers, but while 
much progress has been made, so far no method of meas- 
uring screws has been devised which meets all com- 
mercial requirements from the consumers’ point of view. 

Thread micrometers are good as far as they go but 
cannot be used rapidly, nor do they measure anything 
but pitch (or effective) diameter. 

One of the most active men in the British Standards 
Committee, in regard to this subject, is William Tavlor, 
of Taylor, Taylor & Hobson, Leicester, England, who has 
devised several methods of measuring screw threads. His 
latest device, which is illustrated herewith, has so many 
advantages that it deserves to be described in detail. 

It has been most carefully thought out, is simple and is 
must combine 


gage 


based on the principle that a “go” 
all the dimensions to be measured but that the “not go” 


gage must handle all the elements separately. 
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Work Hep 


Fig, 12. SEconp OPERATION—FrRONT VIEW. 
IN Sort JAWS 


This may be illustrated simply by assuming a set of 
limit gages for any rectangular piece, such as a 4x5-in. 
photographic plate. 

A gage with a 4x5-in. rectangular aperture would serve 
as a “go” gage to insure that the plate was not above size 
A “not go” 
lar aperture, suitably smaller than 4x5 in., would, how- 


in either dimension. gage made with a sim) 


ever, pass plates right in one dimension but too smal] in 


the other, or plates small in both dimensions but “out of 


square.” It is therefore necessary to have a separate 


“not go” gage for ea h dimension, and these in conjunc- 
tion with the “go” 


iwo sides in their proper rectangular relation, complete 


gage combining the dimensions of the 


a system of limit gages which, in limiting the errors of 
dimensions, limit also errors of angle. 

Applying this to a gag 
vised the gage shown. This was made from a piece of 


knurled on the 


re for threads of screws, he de- 


round stock, outside for easy 


with sides milled off till the thickness of the gage is tl 


length of the thread screw to be measured. 

It is then split longitudinally and fitted with a hinge 
rivet F and spring G like t! at on a spring Caliper. This 
opens the two jaws to admit of inserting the screws to 
be measured and the two halves are then brought t 
rether by the fingers on the knurled surfaces. 

It will be noted that the two halves of the face bea! 
only at each end, near the joint and at A, being relieved 
between all the holes and nearly to the joint. 7” « ellmi- 
nates trouble from dirt and also allows the bearing sur- 
faces to be easily lapped so as to take uD anv wear w 
may occur. 

The hole B is t “go gage.” it is threaded with a 
standard tap and when the flat surfaces betwe. this and 


the end are in contact, represents the maximum size of 


hole. Any screw which goes in here is at least sma 
enough in diameter and, regardless of t pitch error 
pit rror, wil 


go in the tapped hole. 
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The other three holes C, D and E are “not go” gages 
and test the root (or core) diameter, the pitch (or effec- 
tive) diameter and the outside diameter respectively. 

In order to elminate the question of lead, in both C 
and D only a single turn of thread is used, and this is 
of special form, as shown by the small diagrams below. 

For testing the root diameter, a sharp form of thread 
is used, as at H, so as to bear only at the bottom, while 
the single turn of thread at D is of a form to bear only 
on the sides of the thread at the pitch or effective diam- 
eter. 

The next and last hole Z is plain, and drilled to gage 
the mimimum outside or full diameter of the screw. 

Remembering that the spring @ normally opens the 
two halves of the gage, the ease and rapidity with which 
it can be operated is readily understood. A screw is 
placed in the opening at B and the gage closed by the 
fingers on the outside. If the ends close together at A, 
without pinching the screw, it has passed the “go” gage 
and is at least small enough. 
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New Form or THREAD GAGE 


The root or core diameter is next tested by placing it 
in the opening C and if the ends meet at A without 
pinching the screw it is too small and must be rejected. 
If correct so far, it is next placed in D to test the pitch 
or effective diameter and here again the screw should be 
pinched. If not either the diameter is too small or the 
angle is defective. 

In the same way the last hole 2 
or full diameter of the screw. 

Special attention is directed to the fact that the “not 
go” gage D, in combination with the “go” gage B, lim- 
its, primarily, errors of pitch (or effective) diameter and 
thereby limits errors of pitch itself. Though not gen- 
erally recognized, it is impracticable to deal with these 
errors separately for the reason that in the commercial 
manufacture of screws we always compensate errors of 
pitch by making the pitch diameter of the screw small 
so that it may pass freely into the tapped hole. 

The length of the hole B, determined by the thickness 
of the gage, is best made the thickness of the standard 
nut, or if the screws are to go into long tapped holes, 
it should be the length of these holes. 

The object of making the thread in the hole D to 
bear only at about the center of the thread on the screw 
will be apparent when it is seen that if it were to bear 
all the way down the sides of the thread, it might pass 
as correct a thread which bore only near the crest or the 
root and was a bad fit elsewhere. By letting the gage 


measures the outside 
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bear only at the mean depth, it insures some check on 
errors of thread angle. 

Several objects are served by dividing and hingeing the 
gage so that it is opened by a spring. The principal ob- 
ject is to render the action of the gage quick and to avoid 
having to turn the screws into the gage, for it is this 
abrasive action which quickly wears out and bellmouths 
ordinary gages. Dividing the gage also facilitates ex- 
amination to detect wear. The whole gage has been 
designed with the idea of being readily made and used, 
and of being easily kept in order by lapping whenever 
necessary. A careful study of its principles and opera- 
tion seems to indicate that Mr, Taylor has succeeded ad- 
mirably in his undertaking. 

For gaging tapped holes there seems nothing better 
than the “go” and “not go” plugs unless it is deemed sat- 
isfactory to test the tap instead of the hole. 


se 
A Handy Scale Fixture 


By Artuur T. MILLER 


The illustration shows a handy fixture for holding long 
scales straight and square when used on a layout table. 
This consists of an iron block planed square and slotted 
in the center for stop pins for holding the scale at right 

















A Hanpy Scate Fixture 


angles with the surface plate. A binding screw is pvo- 
vided, as shown, for clamping the scale so that it can 
be raised and lowered to even figures. 

* 


A means of obtaining extra high temperatures from an elec- 
tric are is described in the “Electrician.” The method consists 
of combining with an ordinary electric arc a jet of air or oxy- 
gen or an oxyacetylene or oxyhydrogen flame. The simplest 
form of the apparatus has a hollow carbon electrode through 
which a blast of oxygen or air can be blown. The metal plate 
to be heated forms the positive pole and the carbon electrode 
the negative. The arc is struck in the ordinary way and oper- 
ated by a special mechanism with a hand feed. Several other 
arrangements may be used, some of which have separate 
pipes serving to project the oxyacetylene oxyhydrogen flame 
on to the electric are. It is stated that the effect of the 
oxygen burning inside the arc is to produce a temperature 
greatly in excess of that of the electric are alone: also a 
similar effect is obtained when the oxyacetylene or oxy- 
hydrogen flame burns in the same space as the electric arc. 
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Selecting Motors for Machine Tools 


By CuHarues Farrt 


SYNOPSIS—The important points to be considered in 
selecting the type and size of motor and type and arrange- 
ment of motor control for machine tools are detailed. It 
is recommended that makers’ standard motors be specified 
as far as posstble. 

R 

Up to a few years ago in the majority of shops motors 
were belted to the lineshaft or countershaft of the tool. 
Adjustable-speed motors were not then commonly used, 
nor were they made in the great variety of sizes and 
speeds now obtainable. Today, especially in the case of 
new machine tools with their requirements of high power 
and close-speed regulation, it becomes not only more con- 
venient, but in many cases almost a necessity, to apply 
the motor directly. 

In driving tools with individual motors it will be noted 
that the motor not only supplies the power and speeds best 
adapted to the tool, but that, in the case of variable-speed 
tools the speed range of the adjustable-speed motor alone 
will, in many cases, cover the entire speed range of the 
tool. The motor and its controlling apparatus should, 
whenever possible, be connected directly to the tool, thus 
making a compact unit, which has also the additional 
advantage of allowing the entire machine to be moved by 
simply disconnecting the leads and connecting them in 
the new position. In the case of portable tools this is an 
absolute necessity. 

Many tests have been, and are being, made, to deter- 
mine the kind and the horsepower of the motor that 
should be used for different types and sizes of tools; but 
up to the present time the motor is generally considered 
only as a means of driving the tool and not as one of the 
main elements of the tool construction. Recent motor 
improvements will produce many new designs in tools 
with corresponding higher efficiencies. 

While there are numerous motor applications to ma- 
chine tools which are a decided credit to the machine de- 
signers and for which due credit should be given, there 
are still many where it is only too plain that the motor is 
an after-thought, and thus much of the advantage of the 
application is lost. To derive the greatest advantages 
from motor drive, the motor should, as far as possible, 
be direct-connected to the machine. There are today 
many cases where motors are driving machines through 
unnecessary auxiliary apparatus. 

This additional apparatus not only takes up valuable 
floor space and wastes power, but fails to give the maxi- 
mum output available when the motor could be connected 
directly to better advantage and in some cases at actually 
less cost. From the foregoing it will be seen that the 
advantages derived from an uptodate direct method of 
applying the motor not only increase the productiveness 
of the tool, but also decrease the actual power required 
by the extent of the friction load loss, and also the first 
cost of the motor on accouut of the less horsepower re- 
quired. I know of cases where improved drives have cut 
the power required to half and even less. 


*Shop Superintendence Series. 
+Engineer, General Electric Co., Schenectady, N. Y. 


Better drives are possible now than formerly, due to 
the greater motor-speed range obtainable, to the decrease 
in size of motor per horsepower, to motor characteristics 
which specially adapt them to the work which they are to 
do, to more perfect balance of the rotating parts at high 
speed and, to a certain degree, to improvements in gears 
which allow higher speeds without excessive vibration and 
noise, also to the many recent improvements in control. 

Much more exacting requirements of both motor and 
control are now demanded. Motors driving machines re- 
versing 10 times per minute, and operating 24 hours per 
day, are now not unusual. Duty cycles that were impos- 
sible to meet only a short time ago are now not only prac- 
ticable, but common. With the great variety of motors 


Motor 
Direct Current Alternating Current 
Machine Shunt Comp. Series * t t 
c 
c 
Bolt cutter. ° 
- ‘ * 
Bolt and rivet header { > t 
Bulldozer... { 4 t 
Boring machine ‘. * 
Boring mill * 
Raising and lowering cross rails 
on boring mills and planers 20 tT 
Boring bar * 
. . 2 * 
Bending machine ~ t 
» oe 
Bending roll } o i 
eo 
. . 2 . 
Corrugating roi. > \ 
Centering machine e * 
Chucking machine * 
Boring, milling and drilling ma 
chine..... . 
Drilling machine, radial * 
Drilling machine, vertical * 
Grinder, tool, ete * 
Grinder, snagging 20 * 
Gear cutter - 20 * 
(< 
Hammers, drop 4 t 
Keyseater (miller or broaching 
_ type) . 
Keyseater, reciprocating 20 ° 
Lathe... . os * 
Miller, knee and column typ« . 
Heavy slab miller *y 20 . 
Pipe cutter - ° 
2 * 
Punch press ~ t 
Planer, reciprocating 20 . T 
Planer, rotary - 10 * 
Saw, small circular ¢ ° 
Saw, cold bar and I-beam 20 . 
Saw, hot 20 . 
Screw machine F . 
Shaper : 10 . 
») * 
She: y t 
hear. . ; 10 
Slotter ‘ 20) ° 
. . . x) * 
Swaging machine 10 ' 
Tapper 4 ° 
Tumbling barrel or mill 20 ° tT 


* Squirrel-cage rotor t Squirrel-cage rotor-high starting torque t Slip 


ring induction motor with external rotor resistance 

TYPES OF MOTOR FOR MACHINE TOOLS 
end controllers now on the market, and the large quantity 
sold sometimes without the motor manufacturer even 
knowing for what service they will be used, it would be 
surprising if trouble did not occasionally occur. 

Much of the success of a motor-driven machine depends 
on its control. Magnetic controi, which is coming into 
more general use, somewhat complicates the control situa- 
tion. While the possibilities of magnetic control are in- 
finitely greater than the older types of control, likewise 
the chances for misapplication are greater. However, as 
the characteristics of the different types of control be- 
come better known these complications will disappear. 

In general, the most satisfactory electrical equipment 
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for machine shops using a large number of motors would 
be one having available both alternating-current and 
direct-current distribution; alternating current for all 
constant-speed machines and direct current for adjust- 
able-speed machines. 

In the smaller shops, with rare exceptions, the choice 
of motors would depend upon the current available, which 
in the majority of cases would be alternating current. 
The very size and product of the small factory makes a 
proper layout a comparatively simple matter, while in 
larger factories skill and ingenuity are essential to obtain 
the most advantageous equipment. The standard motor 
of today will answer for the majority of the machine tools, 
although special motors are in some cases necessary. 

When equipping tools with individual drives, the con- 
trolling apparatus as well as the motor should be attached 
directly to the tool whenever possible. In the case of 
portable tools this is a necessity. 

A graphic recording wattmeter in circuit with a tool 
i. of value in efficient management as it not only tells the 
actual power consumed by the machine, showing whether 
or not the machine is properly motored, but it also shows 
whether the tool is operating at its maximum rate, by 
registering the time of unproductive cycles or the length 
of time the cutting tool is idle. By analysis, the cause of 
the lost time may be discovered and result in a 
change of conditions with a corresponding increase in 
production. 

SELECTION OF Morors FoR MACHINE ‘TOOLS 

The table will, in a general way, aid in the choice of 
motors. The great variety and the sizes of tools of the 
same name make it necessary in a general list, such as 
this, to double-check a number of tools. It must be kept 
in mind, however, that various circumstances, such as size 
and roughness of work, and flywheel capacity, and the 
like, may call for radical departures in the choice of 
motors, this list being compiled to meet average condi- 
tions. 

Shunt motors, for instance, are used in the following 
eases ; when work is of a fairly steady nature, when con- 
siderable range of adjustment of speed is required, as on 
lathes and boring mills, and on group and lineshaft 
drives. 

Compound-wound motors are used where there are 
sudden calls for excessive power of short duration, as on 
wlaners (not reversing motor drives), punch presses, 
bending rolls, and the like. 

Series motors should be used where speed regulation is 
not essential, and where excessive starting torque is re- 
quired, as, in moving cariages of large lathes, in raising 
and lowering the cross-rails of planers and boring mills, 
and for operating cranes, and the like, but not where the 
motor can be run without load as through a clutch, or belt 
that might leave its pulley, as the motor would run away 
if the operator failed to shut off the power. 

When in doubt as to the choice of compound or series 
motors of small horsepower, the choice might be deter- 
mined by the simplicity of control in favor of the series 
motor. 

The alternating-current motor of 
rotor type corresponds to the constant-speed, shunt, 
direct-current motor; but with a high-resistance rotor it 
approaches more closely the characteristics of a com- 
It is understood that the 


the squirrel-cage 


pound, direct-current motor. 
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variable-speed machines checked in this list under the 
alternating-current squirrel-cage rotor column have the 
necessary mechanical speed changes. 

The slip-ring induction motor with external rotor re- 
sistance would be used for variable speed, but this must 
not be construed to mean that it corresponds to a direct- 
current, adjustable-speed motor, as it has the characteris- 
tics of a direct-current shunt motor with armature 
control. 

The self-contained, rotor-resistance type could be used 
for lineshaft drives, and for groups when of sufficient size. 

Multispeed alternating-current motors are those giving 
@ number of definite speeds, usually 600 and 1200, or 
600, 900, 1200 and 1800 r.p.m., and are made for both 
constant horsepower and constant torque. These motors 
would be used where alternating current only was avail- 
able, and where the speed range of the motor, together 
with one or two change gears, would give the required 
speeds. These motors should, however, be used with dis- 
cretion, especially on sizes above 6 hp. 

The adjustable-speed, alternating-current, commutator 
brush-shifting type motor with shunt characteristics 
would, on account of high cost, be used mostly where an 
adjustable-speed motor was highly desirable and where 
alternating current only was available and where there 
were not enough machines calling for adjustable-speed 
drive to warrant putting in a motor-generator set. 


IMPORTANCE OF SELECTING STANDARD MorTors 


An important feature in the selection of motors and 
one that is often overlooked, is the adherence to the use 
of standard motors, and by standard motors are meant 
standard armature shafts as well. The importance of 
maintaining standard armature shafts will be recognized 
when it is pointed out that by such an arrangement spare 
armatures are reduced toa minimum. In emergencies it 
is often possible, where spares are not carried in stock, 
to replace the armature or even a whole motor by one 
from an idle tool, or from a tool of relatively less import- 
ance at the time. Also, of course, stock motors can be 
supplied promptly by the manufacturer and shipments 
materially improved if special shaft extensions are not 
called for. That special features in a motor are some- 
times desirable, is true; it may so happen that the advan- 
tages from some special feature in the motor may more 
than offset the disadvantages referred to, but in cases 
where these features are thought necessary they should 
be carefully considered before final decision. 

In the early days of motor drive before the present 
great variety of sizes and speeds of standard motors were 
obtainable, many special features were thought necessary 
in the motor to make it adaptable to the tool; special 
frames, shafts and speeds were required, and little 
thought was given to the interchangeability of parts. In 
fact, tools which only a few years ago it was thought 
necessary to drive with special motors are today driven 
ly standard motors, and as a result are easily and quickly 
repaired. It is, therefore, easy to recognize in these 
early equipments the responsibility for part of the exist- 
ing idea that special features in the motor are still neces- 
sary for tool equipments. Many of these special features 
required for the ee~ly drives are now recognized as un- 
necessary, and today the tool builder in the majority of 
cases builds his tools ready for attaching standard 
motors, 
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SELECTION OF Motor CONTROL 


Equally important with the choice of motors is that of 
control. In selecting the control its adaptability, its 
accessibility to the operator, the method of attaching it 
tc the tool and in some cases the relative position of other 
tools should be considered. As an illustration of this last 
point, an open-type starting rheostat or unprotected mag- 
netic control should not be mounted on a machine in such 
tt manner as to be exposed to danger of short-circuit from 
flying chips. It is now, however, only a matter of time 
before all live parts of both motor and control will be 
inclosed. 

In the majority of cases, a shunt motor of ¥% hp. and 
less would be started by a switch. Exceptions to this 
would be motors on tools that must get under way slowly. 
With adjustable-speed motors, care should be taken to 
first throw the switch on full field. Series motors up to 
€ hp. or even larger can be started by a switch without 
resistance. Exceptions to this would be cranes and tools 
requiring a certain amount of armature-speed regulation. 

Larger motors for tools where starting service is in- 
frequent or not severe, and for lineshafts, and for group 
drives, would be satisfactorily operated with a dial-type 
controller, which is cheaper than the drum controller, 
provided, however, that the controller is placed in a 
protected position. 

When making the installation, accessibility to the con- 
troller in case of accident should be kept in mind, even 
though but of little importance so far as starting up is 
concerned. The starting apparatus should be placed 
where the motor or some of the moving parts can be seen 
by the operator. 

On individual motor-driven tools, where the motor is 
started and stopped many times a day, or where the start- 
ing conditions are of a severe nature, or where tools 
are edged along, drum-type controllers or magnetic con- 
trol with extra-heavy starting resistance should be used. 
For adjustable-speed motors using the drum-type control, 
the field control should be connected through fingers 
making contact on segments of the controller drum and 
not by sliding contacts on a dial, as with the latter trouble 
will develop sooner or later. With magnetic control pro- 
vision should be made in the control either to start the 
motor on full field or to provide necessary points for start- 
ing on a weakened field to protect the motor. 

Motors of moderate size and larger ones operating under 
severe-duty cycles are best controlled by magnetic 
switches. This class of starting apparatus will stand 
almost any amount of abuse and, by the addition of a 
simple current-limit relay device, becomes practically a 
fool-proof protection for the motor. There are cases 
where it might be advantageous to use magnetic control 
even with smaller motors. 

Squirrel-cage rotor-type motors, two-phase and thiree- 
phase, up to 5 or 8 hp., generally speaking, can be thrown 
directly on the line, depending largely upon the power 
conditions. Above 5 or 8’hp., this type should be operated 
by a compensator or sliding resistance in the rotor, while 
for the slip-ring type a controller with external resistance 
should be used. 

Upon the convenient arrangement of the control de- 
pends, to a considerable degree, the output of the tool ; 
and the importance of the arrangement from the stand- 
point of the operator should not be ignored, since the out- 
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put of a tool will be materially increased when an operator 
can start and stop the tool, and obtain at all times maxi- 
mum cutting speeds by simply turning a handle. The 
controller must be placed in a safe position and should 
be accessible for repairs, which often means that some ar- 
rangement is necessary to bring the operating handle 
within easy access of the operator. A familiar illustra- 
tion of the convenience of control is the arrangement so 
commonly seen on lathes, whereby the operating handle 
travels with the tool carriage and allows the operator at 
all times a complete control of his tool. Strange as it may 
seem, this most important feature, the convenience of con- 
trol, which bears directly on production, is ignored in 
many equipments. 


SELECTION OF THE SIZE OF THE Moror 


Exhaustive tests have been and are being made to de- 
termine the amount of power required to drive machine 
tools. Hasty conclusions should not he drawn from in- 
complete data since they are apt to be misleading, such 
as tests made with motors considerably underloaded or 
overloaded, efficiencies not considered, the material used 
and duration of test not stated, or when there is failure 
tu state whether the test was a practical one or merely 
a breakdown test. The conclusions drawn from break- 
down tests are often deceptive and should not be used for 
determining power to drive tools, for it does not follow 
that a tool which stands up longer than another under 
breakdown conditions will do the same under practical 
conditions. 

To develop a general formula that would be of practical 
value in determining the horsepower required to drive 
machine tools would be difficult, as the power required 
varies with the metal worked, the cutting speed, the kind 
of tools used, the efficiency of the machine, and many 
other conditions. 


Morors APPLIED TO OLD MACHINES 


When the driving of the machines by individual motors 
is under consideration, the speed range, the number of 
similar tools to be equipped, and the condition of the tools 
should be considered. It sometimes happens that when 
a tool in itself would not call for an individual drive, cer- 
tain circumstances might make such a drive advisable. 
As an illustration, when the majority of tools in a shop 
have become individually driven, there might still remain 
a number of scattered tools, which, unless they were 
driven by individual motors, would necessitate the run- 
ning of long lines of shafting; or, in the event of moving 
into new quarters—a cement building, perhaps—it is de- 
cided not to use line shafting. 


Extracting Oil from Turnings 
By |. W. Cuvupr 
The economical extraction of oil from turnings be- 


comes quite a problem in a large plant, and the method 
used by the Hoffman Manufacturing Co., Ltd., Chelms 
ford, England, is extremely interesting on account of 
its completeness and the results obtained. Some idea of 
the size of the plant may be had from the fact that the 
handle about 15,000 lb. of turnings per day, from which 
they reclaim about 500 gal. of the mineralized lard oil 


which is used as a coolant. 
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The plant to handle this was necessarily quite expen- 
sive, but, as will be seen, it is economical in operation 
and has been found a good investment in every way. 

The turnings are collected periodically from the dif- 
ferent shops into skips holding about 112 lb., two of 
these being shown in Fig. 1 on their way from the shops 
to the special building shown in Fig. 2. This is beside 
the railway, so that the turnings can be readily shipped 
to any desired point, as shown in Fig. 3. 

The contents of the skips are deposited on grids shown 














Fic. 1. Skips oN THE Way To THE Extractine House 











in Fig. 4, so that a portion of the oil falls by gravity to 
the receptacles below. The turnings are shoveled into 
two large centrifugal extractors which remove the re- 
mainder of the oil, leaving dry turnings ready for ship- 
ment. The oil is, in fact, so completely removed, that 
the small chips are occasionally employed as absorbents 
of oil where sawdust might ordinarily be used. 

The oil falls by gravity into large tanks below, where 
it is allowed to remain for a considerable time until 
anything of a solid nature is deposited on the floor of 
the tank, so that the upper surface is perfectly clean oil. 

From the settling tanks, the oil runs into a large 
underground tank, which is simply used for storage pur- 
poses, and from here the oil is pumped back into the 
shops as required. We understand that heating coils 
have been tried for assisting in the settlement, but ex- 
perience seems to show that the simple gravity settling 
tank is the best for all-around service. 





Fie. 4. Cure Bins AND CENTRIFUGAL EXTRACTOR 





Fie. 2. House ror Exrractine OL rrom CHIPS Fic. 3. Empryine Cures rrom Extractor Into.Car 
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Methods from the Napier Shop 


By Frep H. Cotviy 


SY NOPSIS—Some of the methods which secure accurate 
and economical manufacture in shops where the installa- 
tion of highly specialized machines is not warranted by 
the output. Adaptations of engine lathes to semi-auto- 
matic work; tool blocks which allow a large number of 
tools to be used on engine lathes; multiple tooling on cam- 
shafts and rear-axle tubes. 


em 

The conditions in British automobile shops are very 
different from our own. There it is no unusual thing 
for customers to buy the chassis and have their own coach 
builder, who has long built carriages for them, supply 
the body. It is also a common thing to build many 
models of chassis, although a few firms are specializing 
on one standard this year. 

The Napier Motor Car Co., Acton Vale, London, was 
among the pioneer builders of automobiles in Great Brit- 


when the grinding machine is shown. It will also be 
noted that the straps are of the quick-removal 
variety, showing that time saving has been carefully 


studied. 


used 


BORING THE CYLINDERS 


The boring of the cylinders is done in a turret lathe 
as can be seen in Fig. 2. <A special faceplate is pro- 
vided which has a cross-sliding member so as to be 
easily shifted from one bore to the other. The fixture 
itself is a sort of cradle affair in which the cylinder 
casting rests, being held by the clamp across the top 
Suitable stops are provided to locate the two 
The two 


boring bars give a good idea of the type of cutters used, 


as shown. 
bores so as to secure accurate center distances. 


there are two square-bodied inserted cutters which can 
be easily adjusted to the proper diameter. One bar 








Metuop or MILuInGc CYLINDER FACES 


Fie. 1. 


ain, so that they naturally adopted the first method, and, 
although the percentage of complete cars is probably 
increasing, the number of bare chassis which are supplied 
is still large. Furthermore, numerous small changes 
often go with this, making standardization on all things 
difficult. 

This naturally prevents undue expenditure in special 
machines, but it has brought out a number of ingenious 
adaptations of engine lathes to special work, which are 
interesting in many ways. Some of these should serve 
as suggestions to others in similar cases. 

It must also be remembered that the question of quality 
is a live one, the Napier car being guaranteed in every 
way for three years, instead of one, as is usual in this 
country. 

The cylinders are cast in pairs, as can be seen in 
Fig. 1, which shows how they are grouped for milling 
the sides for the various outlets. Although only the two 
horizontal spindles are being used, the third spindle, 
which is vertical, can be used when found advisable. 
The large cutter at the further side of the machine has 
teeth inserted at an unusual angle as will be seen later, 





Fic. 2. Bortna Twin CYLINDERS IN A LATHE 
acts as a rougher, while the other finishes’ the hole 


ready for grinding. 
MACHINE FoR TURNING CAMSHAFTS 


A special machine for turning camshafts is shown in 
Fig. 3. This carries a gang of multiple tools on each 
side, in front and back rests. These face down the sides 
of the cams and also turn the shaft between the bearings. 

The shaft is driven from both ends by the upper 
shaft, which allows a substantial cut to be taken without 
torsion in the shaft being turned. The machine is very 
efficient, so efficient, in fact, that it is only required a 
smal] portion of the time. It is one of the cases which 
requires careful figuring to know whether a special ma- 
chine really pays or not. 

Fig. 4 shows a type of multiple tool post which is 
largely used in this shop. The supporting surface is 
about 10 in. square, has four T-slots parallel with the 
sides, and can carry a large number of tool posts, as 
shown. The round base beneath is quite large, but would 
probably be even better if it were larger still, to pre- 
vent overhang and the consequent spring which can 
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hardly be avoided. Still it is quite stiff and has the 
advantage of allowing lathe tools of standard shapes to 
be placed at will. Some of the tool posts have double 
screws, as at the extreme left, to hold tools which must 
overhang, quite steady. 

The work in hand is a four-throw crankshaft,, sup- 
ported at the center bearing by a steadyrest of standard 
design. This arrangement of turning tools allows of 
multiple cutting on the same diameter, so as to reduce 
the amount of traverse necessary, and also to provide 
tools for shoulders, as well as facing down the end of 
the shaft for fastening to the flywheel and propelling 


mechanism. 
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SeMI-AuTOMATIC ENGINE LATHES 

An interesting example of adapting engine lathes for 
semi-automatic work is seen in the making of the pistons 
in Fig. 5. The piston is centered on an expanding chuck 
and driven by the piston-pin bosses on the inside. The 
method of controlling the tools as they are fed along is 
shown by the cam slots A and B at the back of the 
lathe. 

The outside of the piston is turned by the front tool 
while the head is faced by a tool at C in the cross-slide 
of what was originally the tailstock. This is controlled 
by the cam slot A, which is attached to the back of the 


lathe carriage. This keeps the facing tool out of the 


























TURNING CRANKSHAFTS WITH MULTIPLE- 


Toot Posts 











Rovcu-TurNInG Pistons on Semi-AvuTo- 
MATIC LATHES 


Fia. 5. 
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way while the piston is being put in place, but starts 
to feed it across the end as soon as the front tool starts 
along the piston. 

The cutting-off tool D, which faces the piston to length, 
is fastened to the headstock and fed in by the cam slot B. 
The contour of the piston can be made to any desired 
form by using still another cam slot to control the cross- 
slide of the carriage, this cam being made stationary 
as in taper-turning attachments. 

Another method of doing this is shown in Fig. 6, 
where a more specialized machine has been fitted up to 
finish-turn the piston and put in the ring grooves. 

The method of holding the work is much the same as 
in the other case, except that the piston is steadied by 
the head A which revolves on the end of the bar B. This 
slides through the casting C and is held in position by 
the tailstock. For quick handling, the piece D is made 
to swing out of the way, or to drop down as required, 
and only needs a few turns of the tailstock screw to 
tighten it. 

The casting C moves with the carriage and carries the 
turning tool head £, which is both keyed and clamped 
to the bar F’, to prevent turning under the cutting strain. 
This bar is supported at the front end by entering the 
hole shown. 

The tool which turns the piston body is carried in a 
vertical slide that is controlled by the roller G, which is 
kept in contact with the former H/ by a stiff spring. 
This former can be made of any desired shape, the new 
pistons having a wide groove or recess turned about the 
middle. Grooving tools for piston rings are carried in 
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the cross-slide tool blocks, these also being controlled by 
cams, with a counterbalance in the form of a weight, 
as can be seen from the cords running front and back. 
This makes a very complete machine and a boy handles 
it without difficulty. 


BALANCING THE PISTONS 


The final piston operation 1s the balancing, or rather 
the weighing to secure the balance of the reciprocating 
members. Great taken to 
and as there is bound to be a variation in the metal and 


care is have these uniform 











Fic. 7. BALANcING PISTONS 
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Fig. 6. 








FINISHING PISTONS 
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Fic. 8. 


the walls, each piston is weighed by a standard and 
trimmed down until it just balances. This is easily done 
by turning out such metal as may be necessary with a 
lathe tool on portions that will not affect the working 
in the least. Fig. 7 shows the scales and the lathe as 
well as another type of square tool post which has several 
good points. 

A special lathe is shown in Fig. 8. This handles the 
rear-axle tubes, turning them on the outside and also 
boring the holes from the solid. It is primarily a deep- 
hole-boring machine with a long travel to the boring 
head, and forced lubrication for the drill. 


Usine MuLtTiepLte Toots on REAR-AXLE TUBE 


The turning portion is arranged on a special carriage 
with adjustments in every direction, as can be seen by 
the numerous handwheels. Some of these control the 
rear tool blocks. In this way the various diameters are 
easily secured and all the shoulders turned at will, while 
the flange at the end is faced down by the right-hand 
tool. 


Turret WorkK or Various KiINnps 


There is a rather interesting method of handling bear- 
ing brasses so as to insure rechucking in the same place. 
The brass castings are put on a miller and notched with 

















30ORING CRANKSHAFT BRASSES 


10. TurniInG Steet FLYWHEELS 
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JACKETS OF CYLINDERS 


Fig. 13. Testing THE WATER 
a ‘pair of straddle mills, as can be seen at A, Fig. 9. 
These notches serve to locate them in the boring opera- 
tions to follow. 

They are then held in the special chuck or fixture 
shown, a groove in the lower part locating one-half the 
box, while the loose plate above has a similar groove and 
nolds the other part. In this way the boxes are bored 
out by the tool B and a recess groove cut by the bar C. 
The collar D controls the location of the groove which 
helps to hold the babbitt in place. After babbitting, the 
notches allow the brasses to be rechucked for the final 
boring. 

Another use of the regular form of lathe tool in the 
turret is shown in Fig. 10, where a steel wheel is being 
turned, faced and bored. By using the same kind of a 
tool across the face of the tool holder, the outside of 
the wheel can be turned up to the chuck jaws. 

Fig. 11 shows a square tool block similar to Fig. 4, 
but used in a different way. A special fixture holds the 
irregular casting shown, while the tool post carries a 
variety of turning and boring tools. The square boring 
bar is at A, with the finishing bar and facing cutters on 
the opposite side, as at B, while at C is another regular 
lathe tool held so as to rough-face the casting before the 


LATHE FOR Rear-AxLE Hovusine 


Fie. 12. An Unusuat Turret 


second boring bar gets to work. It will also be seen 
that the use of the large graduated dial on the cross-slide 
screw is quite common. 

A somewhat unusual form of turret is shown in Fig. 
12. While it is a tilted turret, the tilt of 45 deg., so 
as to make the back tool stand in a vertical position, is 
rather unusual. This is a special machine for rather 
heavy boring and reaming, the work being bolted into 
the special chuck which holds the piece and at the same 
The feed screw 
the 


sheet-metal guard at the back goes over the work and 


time guides the tools as they enter it. 
gives a central pull, as can be seen. When at work 
keeps both chips and oil from flying all over the place. 

After the cylinders have been bored they are tested 
for leaks in the water jacket on the fixture shown in 
Fig. 13. Heavy rubber pads cover the openings on the 
bottom and the ends, while the upper screw holds the 
casting in place. The water pressure is shown by the 
gage at the right and the convenience of the fixture 
allows cylinders to be easily and quickly tested. 


x 
What is calculated to be the longest rope railroad in the 
world is to be put into operation in India. It is 75 miles 
in length and will connect the rich country in the vale of 
Kashmir with the plains of the Punjab over the Himalayas. 
The present longest rope railroad is 22 miles, situated in 
Argentina. The sections will be five miles long, and most 
of the spans will be 2400 ft The steel towers, some of 
which will be 100 ft. high, will be braced, and double 1%-in. 
cables, 9 ft. apart, will carry the steel cars The carrying 
capacity of these cars will be about 400 Ib 
* 
“Safety first’ devices are now installed everywhere and 
every shop has its lectures and warnings and system of 
protecting the workman against himself. The inspector 


spends a day or two in the plant studying safety devices but 
does he ever inquire how the men are taught to use them? 
Does he ever ask the foreman how they instruct their men 


and also does he ever inquire as to the aptness of the man at 


each machine? Many an accident is caused by placing a 
preoccupied man or one whose thoughts may be easily dis- 
tracted in charge of a dangerous machine. It is not possible 


ever to prevent a man from getting into danger and the more 


safeguards one puts on a machine the more certain can one 
be that the operator is going to be careless Familiarity 
with safety appliances breeds contempt of danger and no 
safety appliance can possibly entirely protect a machine, in 
fact, one might almost say that the least dangerous ma- 
chine in the factory is the one that looks worst and fairly 
frightens every man who has to deal with it You will 
usually find when it comes to analyzing accidents that that 


machine is peculiarly free 
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Inventory and Plant and 
= 
Property Disposals 
By Putitie W. Hai* 

One of the aims of every manufacturer should be to 
keep an accurate account of every item in his plant and 
property, or permanent inventory. ‘The question of keep- 
ing an inventory uptodate is not always easy of answer 
and the methods used by one of the printing-press com- 
panies may prove valuable. 
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A leaf from the plant- and property-disposal book filled 
in with various items is shown in Fig. 3. 

This gives an idea of the practical use of the method. 

In this manner a rapid review of the conditions of the 
plant at any time, comparison with its condition at any 
other time and statements of the present value of the 
property and the depreciation both by items and in total 
are always at hand and ready for use, and those in re- 
sponsible positions are in continuous touch with the 
plant. 
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conditions of affairs. 

Whenever an article is disposed of 
in any way the sheet referring to it 
is taken from the inventory ledger showing the article 
has been disposed of, the values are canceled and natur- 
ally in the next summary that item does not appear in 
its regular line on the summary page. 

Articles so disposed of are entered in a plant- and 
property-disposal book. This book should be a loose-leaf 
book of the same size as the property transfer sales book, 
fitting standard binders, with leaves, say, 107%7gx15% in. 
Each leaf is provided with columns showing the article 
and its disposition, the original value, the depreciation 
charged off previously, the amount realized, the inventory 
value and the profit and loss. 

The plant- and property-disposal sales is debited the 
amount realized, profit and loss is debited the loss from 
the original cost value; the inventory value of the article 
is credited; the depreciation account for depreciation 
charged off is credited; these two sets of items balance. 
By this method the article is removed from the inventory 
entirely. 


*President Hall Printing Press Co., Dunellen, N. J. 


Fia. ¢ 





3. PLANT AND Property Disposats Recorp 


Performance of German Radial 
Drilling Machine 


Not all manufacturers of radial drilling machines know 
whether their machines are so built that they can do heavy 
work and plenty of it, or not, or how much of the belt power 
is spent in overcoming the friction of the machine itself, Such 
data are always interesting, as with the following report of 
the performance of the radial drills of the Sachsische Werk- 
zeug Maschinenfabrik, of Chemnitz. The machine in question 
is of the “Type R” of this concern; and the work done in 
steel of a tensile strength of 50 kg. per sq.mm. (71,115 Ib. per 


sq.in.) is as follows: 
Diameter of drill, in.. 0.59 0.94 1.18 1.57 1.77 
Spindle turns per 

a 5 445 295 200 136 
Feed per turn, in. ee 0.0134 0.0134 0.0134 0.0134 0.0134 
Depth per minute. in. 5.98 5.98 3.94 2.68 1.81 
Area of bore hols, . 

So anh wie besa. %.x 0.2734 0.6640 1.0939 1.9359 2.4606 
Volume removed, 

_ ore 1.635 3.971 4.310 5.189 4.453 
Weight removed, Ib.* 0.3938 1.034 0.902 1.351 1.160 


The drill was of the new rapid kind; the power consump- 
tion about 4.5 hp. 


*Based on the specific gravity of 7.2, 
lb. per sq.ft., or 0.2604 Ib. per cu.in. 


corresponding to 450 
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Making the Dies for a Drawn Copper 
Shell 


By A. C. LINDHOLM 


SYNOPSIS—The experiments made preliminary to the 
actual die making to ascertain just what treatment the 
stock would stand, and also the size of the blank. By 
means of a simple inexpensive soft punch and die it was 
discovered that the whole depth could be obtained in one 
draw. 

I received orders to design and make the tools for 
manufacturing a copper ferrule for a cartridge fuse, the 
inside dimensions to be, diameter, 1% in.; length, 114 
in.; thickness of stock, #¢ in., with ends flat and sides 
parallel for electrical contact. 

This problem was solved successfully in three opera- 
tions without annealing the shell, only one drawing, one 
fiattening and one sizing and trimming operation being 
necessary. 

The depth being a little more than two-thirds of the 
diameter, the toolroom considered it impossible to obtain 
the full length in one draw. However, there was one 
consolation left to me and the die maker, and that was, 
even if we did fail, we would learn something and prob- 
ably profit by it. 

Now, if the proceeding had been regular, we would un- 
doubtedly have first made the shell shallow and larger in 
diameter, then probably an annealing operation would 
have been necessary owing to the thickness of the metal ; 
following this operation a redraw would be in order re- 
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Figs. 1 AND 2. ExperiMentAL Diz anp PuNcH 
ducing the shell to the necessary size, leaving enough 
flange for trimming. The fourth operation would be 
trimming the flange and the last sizing and flattening the 
end. However, we used a very different method from the 
regular way, and after all the kinks had been straight- 
ened out and the trouble the toolroom pro- 
nounced it “some job.” 


Was over, 


FINDING THE BLANK 

The first thing was to find the blank and we used the 
method I have previously described in the AMERICAN 
MAcHINIST, which will probably bear repeating, as the 
experimental work decided what course to follow in refer- 
ence to the shape of the punch and the like. 

Disregarding rules and formulas for ascertaining the 
exact size it should be, a blank A, Fig. 1, was cut, larger 
than would be necessary and placed between two pieces of 
cold-rolled steel, % in. thick, clamped together with 
screws regulating the tension of the blank to be drawn. 

The hole in the lower plate B, Fig. 1, represented the 
outside diameter and the hole in the upper plate C the 


inside diameter ; this also acted as a guide for the punch. 

For a trial draw the punch was purposely made square 
on the end, to ascertain just how deep a draw could be 
made before fracture occurred. It was known beforehand 
that it was impossible to draw yy-in. copper to any great 
depth and have a square bottom. The result was nearly 
14 in. deep, which was encouraging to this extent that 
another trial was made, changing the lower plate to the 
shape shown in Fig. 2. 

Notice will be taken of the fact that there is less resist- 
ance of the metal to drawing due to the increase in the 
angle; the idea is to give the blank a disk shape before 
pushing it through the die. The result was very good 
considering the square-bottom punch was used but th, 
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fracture would oceur at the bottom when the metal 


crowded in too much at the top. 
ASCERTAINING PossiBLE DeptH oF Draw 


The next step was to change the punch and, to deter- 
mine if the scheme of making the shell in one draw was 
feasible, a punch was made with the bottom rounded as 
shown in Fig. 2 and another blank tried out. 

The result was a drawn shell without fracture ; further 
changing of the punch and trial draws resulted in the 
shape of punch shown in the dotted outline, Fig. 2. 

It is well to mention that the tool used in this process 
was an arbor press, and, having determined the fact that 
the draw could be made, the power press itself was ap- 
plied. This imparted further information as to what 
speed could be used. A press running at 60 strokes per 
min. was too fast, for every shell would fracture, but at 
35 strokes it worked satisfactorily. 

Sufficient data had now been obtained to proceed with 
the design of the dies, the diameter of the blank being 
corrected during the experimental drawing; we also de- 
cided in what press the die should be used. 

The press in question was of the single-action type, 
but experiments were made with the plates producing 
an even tension on the blank while the drawing punch 
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FIG.6 
THe FLATTENING DIF 


draws the shell, or in other words, the same conditions 
exist as in a double-acting press. 
UNIFORM PRESSURE ON THE BLANK 

Now it is well known that with a single-acting cut-and- 
draw die, the tension on the pressure ring increases as the 
cutting punch descends in the die and the tendency is to 
stretch the metal. With heavy stock and a deep draw as in 
this case, the result would invariably be fracture on the 
sides. Therefore, in designing the die this consideration 
was taken into account and to maintain an even pressure 
on the drawing ring the die was made as illustrated in 
Figs. 3 and 4, in which A is the cutting and drawing 
punch and B the knockout. To this punch is fastened the 
plate C having the controlling pins D D screwed into it. 
These, it will be noted, are adjustable to obtain the proper 
relation to the contact pins EF F, which are fastened to 
the buffer plate F. There is a cutting die G and a pres- 
sure ring H which slides on the drawing plug /. 

The pins K K support the pressure ring and are fast- 
ened to the sliding bushing Z, which in turn connects 
with the plate F. 
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The construction is the same as in ordinary dies of this 
type and is shown in the plan view and cross-section ; the 
cutting die and drawing plug, being fastened to the die 
plate M. 

The bolster plate V is drilled to receive the contact pins 
FE’ E, which must operate freely. The buffer rod is shown 
at P, the washer at 7 and the adjusting nut at S. It will 
be noted that the angle on the cutting punch and the 
pressure ring is the same as in the experimental plate, 
Fig. 2. Also the plug / is shaped like the experimental 
punch. 


THE BLANK DISHED 


As the cutting punch enters the die, the blank, before 
being drawn over the plug, is dished to the required 
angle. The controlling pins are adjusted so as to allow 
as little pressure as possible and this pressure remains the 
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FIG.6 
THE Sizing AND TRIMMING DIE 


same throughout the draw. With this arrangement a 
single-acting drawing die is made to work on a double- 
acting principle with the advantage of being also able 
te dish the blank, which would be hard to do in a double- 


acting die. 
SQUARING THE Borrom 


The second operation is to flatten the end, which was 
one of the requirements necessary. 

This die, shown in Figs. 5 and 6, is simple and needs 
little explanation. The flattening punch is shown at A, 
the knockout at B, the die at C and the bolster at £. 
During the flattening operation a small bulge at F (see 
dotted outline of shell) appeared, but this was of no 
consequence as the next operation remedied this defect. 
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In the first operation the shell was drawn only deep 
enough to leave a bell mouth at @ (see outline, Fig. 6), 
to give the results necessary in the third and last opera- 
tion, namely, sizing and trimming, shown in Figs. 7 
and 8. 

The shell is drawn about 0.005 in. larger in diameter 
in the first operation to allow for sizing or ironing out 
the sides in the sizing die. This die is made as nearly 
accurate to size as possible and is highly polished to 


avoid scratching and galling up. 
TRIMMING TO LENGTH 

The principle used in trimming is somewhat different 
from the ordinary trimming die where the shell after 
trimming would have a similar appearance to the dotted 
outline of the shell shown in Fig. 6, only not so pro- 
nounced, after which it would be pushed through a die 
in order to close the end. In this case the metal is cut 
while forcing the shell through the die, being forced 
against the cutting edge of the punch. 

Referring to Figs. 7 and 8, A is the punch holder, and 
B, the cutting or trimming punch, is made to the exact 
size to fit the die G. The pilot C is turned the same diam- 
eter as the inside of the shell, the shoulder of the pilot 
clamping the cutting punch fast to the holder by means of 
the nut #. The scrap cutting punches are shown at D. 

The die G is equipped with sliding gages F F, which 
open as the shell passes through. These gages are beveled 
on the sides and held in position by the guides K, which 
are screwed fast to the die. The gages F F are actuated 
by the springs nesting in the posts J J, these being fast- 
ened to the bolster H. 

The die being of the required diameter and the shell 
slightly larger, the action is that of burnishing, leaving 
a smooth shell, stretching it very slightly. 

The punch being smaller enters the shell easily and 
straightens it up as it starts to go through the die. The 
stripping is done at the shoulder of the die L. 

Copper being of a soft nature, especially drawing cop- 
per, it is necessary to have a good fit between the die 
and punch B to avoid a burr. If it is correct, thousands 
can be trimmed before the sharpening of the face be- 
comes necessary. 

I have also obtained excellent results in trimming steel 
products of odd shapes by this method. 
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What Is Executive Ability? 
By ELLswortH SHELDON 


Despite the fact that all technical journals make fre- 
quent reference to the mysterious attribute known as 
“executive ability,” none has as yet offered a satis- 
factory definition of it; much less have they attempted 
to tell us how it may be acquired, or how developed, if 
it be a latent trait. If your statement in a recent edi- 
torial, that such ability “outweighs manual dexterity 10 
to 1,” be true (and I am not in the least inclined to 
doubt it), would it not be a wise idea for some expert 
psychologist to make an attempt to discover just what it 
is, and so enable more people to become proficient exec- 
utives ? 

One point upon which all are agreed is that it is far 
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from being common and that it is, in consequence, ex- 
tremely difficult to get men to fill positions where such 
ability is required. 

In a period of over 20 years’ experience in machine 
shops and toolrooms, I have been constantly studying 
my official superiors with a view to ascertaining just 
what marked traits of character were possessed by each, 
that I might, by a process of cancellation and elimina- 
tion, arrive at some conclusion as to what constitutes 
executive ability; for, strange to say, I have always en- 
tertained a feeling of covetousness with regard to it; but 
so far, I am either unfortunate in my selection of mate- 
rial for study, or else my method is wrong, for by the 
aforesaid process of elimination, nothing remains but as- 
surance; self assertiveness; the firm, unalterable belief 
of the individual that he is right; and that entirely 
regardless of whether he is right, or not. 


Is SeL_r-ASSERTIVENESS A NECESSITY ? 


Now, while it would be idle to deny that self-confi- 
dence is a necessary component of executive ability, a fur- 
ther study of human nature does not warrant the belief 
that this trait of character alone will make a capable 
executive, for it is easily discernible that the individual 
who possesses excessive assurance is usually wrong, and 
even if right, he only knows he is right because he is 
he, and not because he is able to advance evidence in 
support of his contention. © 

We all know the bullying, swearing, driving foreman, 
of whom his men are more than half afraid, and we 
must recognize the fact that some of his type are com- 
petent executives despite their overbearing manner, but 
it is not his aggressive demeanor that makes him so; 
that only detracts, and he would be the more capable 
man without it. We all know—and take off our hats to 
the quiet, unassuming man, beloved by all who are re- 
sponsible to him, who, with a nod of the head, or -the 
crook of a finger can get more work out of his gang 
than the bully with all his swearing, can do. This man 
is the antithesis of the other, possessing apparently noth- 
ing in common with him; yet, each must possess that 
elusive underlying spark that makes ordinary men jump 
to do their bidding without stopping to question why. 
I believe that this trait is inherent. It is a well known 
fact that a protruding chin denotes firmness of character, 
and if a child is born without such a chin, how can he 
be expected to acquire it? And if he can acquire firm- 
ness of character without the chin, then his face becomes 
a false index—a condition, belief in the existence of 
which, my study of human nature does not warrant. 

If I am wrong—if the executive ability can be ac- 
quired, or even developed along definite lines of study— 
then the time is ripe for someone to rise to the occasion. 
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Machining Time on Auto- 
mobile Parts 


The machining times shown herewith represent the 
standard practice of one of the manufacturers of high- 
grade cars in this country. As will be seen, the table gives 
all the important information, including the kind of 
machine used, the quality of the material, the flat time 
for the operation and the plus and minus limits which 
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show the accuracy required. These are not exhibition of work, and should also be of assistance in many cases 

times, but have become standard, and this production is where the work is of a somewhat similar nature. 

often exceeded in everyday work. As the question of actual machining time is one of the 
By carefully studying the illustrations of the pieces most important factors in economical management, we are 

in connection with the description, the information given pleased to be able to present data to our readers in such 

cannot fail to be extremely valuable to anyone in this line « complete manner. 

































































Machine Subject Material Operation Flat Time uimits 
Plus Minus 
Seconds Inches 
Drilling machine, 30-in. Snyder Piston A Special hard close-grained Drill one ream one 0.875 in. diam. Drill 56 0.0000 0.0005 
cast iron hole x 2.3125 in. deep Ream 40 
: Total 96 
Drilling machine, high-speed Steering axle B Drop forging 20 to 30 per Drill and ream hole for pivot pin Drill 90 0.0000 0.0005 
Baker cent. heat treated 1.3125 in. diam x 2.75 in. deep Ream 135 
Total 225 
Drilling machine, high speed Pivot axle C Drop forging 3} per cent. Drill hole 1.5625 in. diam. x 6.875 Drill 185 0.01 0.0000 
Colburn laid steel heat treated in. deep 
Boring machine, Beaman & Trans. gearcase D Aluminum alloy Bore one cored hole 4.187 in. diam. 300 0.0000 0.0005 
Smith, single spindle x 3.375 in. deep _ 
Grinding machine, 25-in. Landis Camshaft E 1 per cent. nickel steel Finish grind 1 in. diam. x 18.250 in. 725 0.0002 0.0000 
long. Removing 0.025 in. stock 
Grinding machine, No. 60 Heald Cylinder F Hard close-grained cast iron Finish grind bore 4.875 in. diam. x 1446 0.0005 0.0005 
12 in. long. Removing 0.012 in. 
stock 
B & 5 automatic Grease Cup G 1j-in. diam. hard brass rod Drill, ream and counterbore, recess, 31 0.001 0.002 
broach, tap, form, knurl and cut off 
Min. 
Single-spindle Gridley Screw for steering 2.25-i1. screw steel C.D. Rough-surn 1.247 in. diam. and 8 0.0025 0.0025 
gear H 1.623 ia. diam. Form 1.250 in. 
diam. finish turn 2.1875 in. diam. 
drill 0.7969 in. hole and cut off 
Multiple-spindle automatic Bolt I 1.1875 in. serew steel C.D. Form head, turn, thread and cut off 2.25 0.001 0.001 
Gridley automatic piston ma- Piston 48 hp. J Special hard close-grained 1. Rough-turn, face and groove for 7 0.05 0.06 
chine gray-iron casting second rough-turn operation. 2. 7.5 0.01 0.012 
Rough-turn, allow for finish turn -—— 
on lathe 14.5 
Potter & Johnston turret lathe Brake drum K Steel stamping, First operation, bore hole, face for 25 0.001 0.001 
hub and back part of drum. Sec- 22 0.005 0.005 
ond operation. Bore, inside, turn — 
outside and face rim 47 
16-in. lathe Pin for Universal 34 per cent. nickel bar steel Turn 1.125 in. diam. x 4.5 in. long, 1.5 0.015 0.0000 
joint 1. 1562 in. diam round ends 0.0312 in. radius. Re- 
moving 0.0312 in. stock 
16-in. lathe Valve guide M Cast iron 0.9375 in. diam. Turn four diameters and round one 1.5 0.0005 0.0000 
end to 0.8750 in. diam. x 3.5 in. 
long. Removing 0.02 in. stock 
No. 8 Hendy miller Cylinder N Hard close-grained gray Mill surface 5.75x11.25in., 0.25 in. 2 0.03 0.0000 
cast iron cut 
No. 5 Hendy miller Spring clip O Drop forging nickel steel Mill surface 5.682x3.75 in., 0.25 in. 1.5 0.015 0.4000 
cut 
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Some Special Operations in Making 
Sewing Machines 


EDITORIAL CORRESPONDENCE 


SY NOPSIS—Most of the machine tools illustrated are 
of special design and automatic in operation. A cam- 
eperated needle-bar cornering machine is shown. Ma- 
chines fitted with magazine feed are used to much ad- 
vantage, those for the shuttles and handwheels being of 
particular interest. A multiple milling fixture for the 
shuttle facing, which carries 16 pieces at once and a 
method of assembling sewing machines where the finished 
parts are drawn from stock, assembled and tested are 
described ; a view in the assembling room is shown. 
iB 

Many special operations are performed in manufactur- 
ing sewing machines; those here shown are carried oui 
by the New Home Sewing Machine Co., Orange, Mass. 
The illustration Fig. 1 shows the operation of turning 


forced. This motion is obtained by the cam B, which is 
in contact with the table C. As the cam cylinder is re- 
volved by means of the worm and wormwheel D, the table 
is caused to travel horizontally, thus forcing the bar 
against the cutters and removing the sharp corners. The 
finished needle bars are then forced out of the opening 7 
into a receiving box. One of the machined needle bars !s 
shown at F, 


POINTING THE SHUTTLE 


The illustration Fig. 3 shows the operation of pointing 
the shuttles. ‘These are made from bar stock and drilled 
in a previous operation. The blanks are then placed inte 
the magazine A and fed separately into the machine into 
the chuck B. The blank to be turned is dropped into a 
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TurninG RIM OF 
HANDWHEELS 


Fig. 2. 


Fig. 1. 





NEeEDLE-BAar CoRNER- 
ING MACHINE 





Fie. 3. PoIntTING THE 


SHUTTLES 








Fie. 4. Factne tue SHUTTLES 


the rim of handwheels. These are held by the center boss 
in the chuck of the lathe. The tool for machining the 
wheels is carried in the special tool post A. This is swung 
around on its base, which is made circylar, and the too! 
turns the rim of the wheel circular, as shown. A number 
of finished wheels may be seen at the rear of the lathe. 
Fig. 2 shows the machine for removing the corners of 
the needle bars. The bars are placed in the magazine A 
and drop down separately into the machine. This is made 
with four small cutters against which the needle bar is 





Fig. 5. 


receiver and forced into the chuck, the hole of which is 
The tool @ 
is then brought up against the blank which is pointed. 
The gripper tool D is then brought over the finished 
turned shuttle when the chuck is released and the shuttle 
is dropped into a receiver EF. These operations are auto- 
matically controlled by cams in the machine. A number 
of the turned shuttles may be seen at F, and their eccen- 
tric points will be observed. 

Fig. 4 shows the operation of machining the flat.on the 


MiILurne Suvurrie-Stipr Racer 


eccentric to its periphery, which grips it. 
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Fic. 6. Macutnrnc HANDWHEELS 

The fixture A is approximately 
These are 
The 


outside of the shuttles. 
12 in. diameter and carries 16 shuttles at once. 
held by straps which are operated by wing-nuts. 
fixture revolves against a mill- 
ing cutter set at the correct 
radius, and the flat is ma- 
chined. The machine travels at 
a slow speed and the oper- 
ator can replace the finished 


shuttles with others to be 
operated upon, thus making 
the operation a continuous 
one. 


As the shuttles are finished 
they are placed into a receiv- 
ing box, those to be milled be- 
ing kept in another. The box 
B shows a number of shuttle 
blanks ready to be placed into 
the fixture. The method of 
driving the fixture is by means 
of a worm and wormwheel C 
connected by shafts and bevel 
gears to a worm D, which is in 
with another worm on 
the driving shaft of the ma- 
chine. 


mesh 


Fic. 12. 
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Fic. 7%. Countrersnortnc Hotes 1x Arm 


MiLttIne NreepLe Bar Cam Rott Racer 
The illustration Fig. 5 shows the operation of milling 
the race for the roll. The piece to be milled is 
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VIEW IN THE ASSEMBLING DEPARTMENT 











Fic. 8. GRINDING THE CONES 














Fic. 9. Burr REAMING THE CONES 
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held by the screw A in the fixture as shown. The milling 
cutter is held in a chuck and driven by the pulley B. 
The piece is fed against the cutter by means of the hand- 
wheel C, which is attached to the shaft, which carries a 
worm. This is in mesh with the wormwheel J and is on 
the same spindle as that which carries the chuck and 
fixture Z. The chuck is of an eccentric construction as 
the path to be milled is part of an eccentric path. Two 
of the machined parts are shown at F’. 

Fig. 6 shows an automatic arranged with a magazine 
for drilling and counterboring both ends of the boss and 
turning the belt grooves of handwheels. The castings 
are fed into the magazine A, as shown. The one to be 
machined is held in a chuck B when the various opera- 
tions noted are performed with the tools in the turret and 
cross-slide. After the operations are performed the fin- 
ished wheel is taken from the chuck, which releases it ; all 
operations are automatic, and controlled by cams in the 
machine. 

The illustration Fig. 7 shows a special machine for 
counterboring four holes in the arm. ‘The casting A is 
located by a pin B, which fits into a reamed hole in the 
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Fig. 9 shows the grinder changed over to enable the 
operator to remove any burrs which may have formed at 
the ends of the hole during grinding. The hole in the 
reamer A is made so that it will fit over one of the cones 
as shown. The handle B is then thrown over until the 
clutch C places the driving drum PD free from the spindle. 
The table is then fed over until the shank of the reamer 
comes against the wheel /#, thus driving it at a high 
velocity. The cones are then run on by hand and the 
burrs removed, leaving the cones ready to be placed into 
the finish-stock department. This method of burr ream- 
ing saves the time that would usually be taken in making 
a bench operation, which is necessarily much slower. 


The illustration Fig. 10 shows the grinding of the 
forks. The casting is placed on the pin A and located 


by fixed and adjustable screws at B. The fork is held 
down by the strap C and is fed in against the wheel D. 
The plug gages for testing the finished fork are shown at 
I’, also one of the finished parts at F. 

KEEPING THE MASTER GAGES 


A safe, which is used for keeping the master gages used 











Fie. 10. Grinpinc THE ForxKs 


At the other end, the casting is located by a pin 
and held securely by straps. The counterboring tools are 
driven by the gears C and ). The travel for the feed is 
obtained by means of the cam F, which is in contact with 
the table and carries the casting against the counterbor- 
ing tools the predetermined distance. The motion to the 
cam is obtained by means of the wormwheel / placed on 
the end of the cam-disk journal, which meshes into a 
worm placed at the opposite end of the shaft and driven 
by the pulley G. 


arm. 


GRINDING THE CONES 


Fig. 8 shows the operation of grinding carrier cones. 
The head A is set over at the correct angle at which the 
cones should be ground. The cone is placed on the arbor 
as shown, being driven by a key fitting into a keyway 
of the piece being ground. The handle B, which is made 
to operate a clutch mechanism on the spindle C, is placed 
so that the drives of grinding wheel and cone arbor are 
independent. The cone is then fed across the face of the 
grinding wheel and the operation performed in the usual 
manner. 








Fic. 11. Sare ror Master Gaces 


for testing the various gages and tools, is shown in Fig. 
11. 
almost every description. 
well 


Here may be seen gages and testing apparatus of 
This method of keeping these 
following, the 
e is of the most vital importance in test- 


tools is one worth as retention of 
the master gag 
ing any repair parts required for the thousands of sewing 
machines in use or new parts for machines being manu- 
factured. 

Fig. 12 shows a view in the assembling department. 
The method of stocking the finisued parts is interesting. 
As the parts are finished they are tested for accuracy, and 
after being accepted are placed in the various storerooms,. 
A perpetual inventory is kept of the parts placed in stock 
and withdrawn, so that each day the number in stock of 
any part is known. Should any part be in danger of being 
depleted sufficient notice is given to the department manv- 
facturing this piece and the conditions are readjusted. 
This method preserves an even balance of finished parts, 
thus preventing any danger of tie-up in delivery of the 
finished machines. 

As the parts are drawn out for a finished machine the 
assembling proposition is started at the end of the room 
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nearest the stockroom. The assembling operations then 
advance step by step until the machine is ready for a run- 
ning test. The illustration shows a number of machines 
undergoing a running test until the machine is found to 
be satisfactory enough in its running and stitching quali- 
ties to pass the inspector. A number of finished machines 
are shown on the tables ready for packing and shipment. 


& 


Attachments for a Vernier 
Depth Gage 


By Warren E. THOMPSON 


An attachment to a vernier for measuring small holes 
is shown in Figs. 1 and 2. This consists of a tool-steel 
base A, Fig. 2, hardened and drawn, and ground all over; 
the upper and lower working surfaces are lapped to a 
finish. Held to this base is a clamp B for holding it to 
the instrument and the various test rods C are held from 
falling by a spring D. 

At the right of Fig. 1 is a tool used in 


| 


measuring the 
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Fic. 3. A ScrIBING 
ATTACHMENT 


ATTACHMENT FOR 
GAGING SMALL HOLEs 


Fia. 1. 





























4216 
deeb me 
Ci | 
"> > Lh 
——ai : ' 
3 Se 
E 
b ~ L ° " 
x 4 + ~ 3 
B &2 
nt ee 
“0 | 
7 i 
a al ae 
24." pM 
> tole 
[ 4 -” 
C 
| A 
| sata 
ie | D: A 
| wh *'e 
/ 3 
a= on j 
) ‘ae yy 
' | | 
' i y 
4 7 >h i %..p1 2" 
° ‘€ 2 32 
Fie. 2. ATTACHMENT FoR SMALL HoLes 


diameters of three-fluted tools such as taps. This tool is 
made by hardening and grinding two pieces as shown and 


doweling them in position to a separate thinner piece; 
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holding them in position by screws. The gaging surfaces 
are lapped to a finish and set at an angle of 60 deg. 
The attachment shown in Figs. 3 and 4 is used for scrib- 
ing lines parallel to the edge of a piece such as a die or 
jig plate. The body is constructed of two pieces riveted 
together, leaving a slot which is a nice fit to the blade of 
the depth gage. A hardened and ground blade is held in 





ScriBING ATTACHMENT 


Fie. 4. 
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TESTING ATTACHMENT 
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ILLUSTRATING THE Use or CENTRAL- 
IZING ATTACHMENT 








Fic. 6. Diagram 


the end by screws. It will be noticed that an opening is 
left to look through to make sure that there is no dirt 
between the end of the blade and the plate before tighten- 
ing the setscrew. 

Another attachment is illustrated in Figs. 5 and 6 and 
also at the front in Fig. 1. This device is used for the 
purpose of testing the position of a form with relation to 
the sides as in Fig. 6. The working face of this piece is 
set at a measured distance from the edge of the blade and 
clamped in position. Uniform measurements may then 
he made on either side of a regular form to determine the 
position. 
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Operations on 


Angular Section Parts 


By 


SY NOPSIS—Oryacetylene-welding methods are ap- 
plied to the manufacture of window frames and metal 
doors and permit of production at a low cost while the 
parts are strong and substantial. Angle-iron rings and 
hoops which would otherwise be made by riveting or fast- 
ening together by a strap joint are produced by welding 
at a much lower cost and yet are stronger. Times and cost 
are given for the making of the welds shown. 
& 

The Oxweld oxyacetylene torch for welding and cut- 
ting is used quite extensively in the manufacture of vari- 
ous forms of angular-section parts, some of its applica- 
tions are here shown and described. For making the 
door frames for an agricultural machine the Nordyke 
& Marmon Co., Ind., use this welding 


method. 


Indianapolis, 


RoBERT Miwson 


Fig. 1 shows a set Of door-frame elements which have 
The half- 
tone, Fig. 2, shows one of the door frames after it has 
been welded. The four elements to be welded are held 
in a fixture which is made with curved sides to suit the 
The elements are held securely 


been cut with miter ends to the correct length. 


contour of the pieces A. 
against stop surfaces by clamps and the four miter joints 
B are then welded. The time required for welding one 


of these frames is 30 min. 


MAKING CASEMENT WINDOWS 


The Crittall Casement Co., Detroit, Mich., which is a 


manufacturer of various forms of metal-casement win- 


dows and doors uses the oxvacetylene method for making 
their products. 
Fig. 3 shows a number of the elements used in manu- 
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Fic. 1. ELEMENTS OF THE FRAME 


THE Fintsuep Door FRAME 


Fic. 2. 














WELDING ONE OF THE JOINTS 





Fic. 7%. Wetprina an Anote-Iron RING 


NuMBER OF WELDED RINGs 


Fia. 8. 
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These are made of angular- 


facturing a window frame. 
The 


steel sections, cut to the desired length and drilled. 

corners are made miter, as shown in the illustration. 
The halftone, Fig. 4, shows the operation of welding 

one of the corner joints. The side member A is forced 


against the stop plate B and the end piece C is forced 
up by the clamp D until the two pieces form a good 
miter joint in the corner. 


This is then welded in the 





FINISHED METAL 
Door 


Fic. 5. A COMPLETE Fie. 6. 


Winpow FRAME 
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cut to length and then rolled to the correct diameter. 
The ring being welded in the illustration is 10 ft. diam- 
eter of %-in. angle iron. The time required to weld it 
was 20 min. and the approximate total cost was 60c. 

Fig. 8 shows a number of angle-iron rings of various 
sizes which have been welded by the oxyacetylene method. 
The advantage of welding these is the smoothness and 
strength of the joint produced. 

In making a joint by any other method it is necessary 
to overlap the metal and rivet or fasten with a metal 
strap which is riveted to the parts being joined, and the 
resulting joint is not smooth. By the welding method a 
smooth joint is produced at a lower cost. 

MakineG Door FrRaMEs 

The National Welding & Manufacturing Co., Buffalo, 
N. Y., uses the oxyactylene-welding method in the manu- 
facture of angle-iron door frames. 

Fig. 9 shows a set of door-frame elements which have 
been cut to the correct length, the corners having miter 
ends. The fixture and method of welding the frames is 
shown in Fig. 10. 

The four parts to make a frame are placed-on the fix- 

















Fie. 11. A FinisHep Door Frame 








Fie. 9. Etements or Door FRAME 

manner shown in the illustration, the metal weld being 
made on all sides of the joint which then holds. the pieces 
securely. 

One of the finished window frames is shown in Fig. 5. 
On this part all the corner joints which are made miter, 
as shown, have been made by the oxyacetylene-welding 
method. This frame has had eight joints welded, after 
being welded they are smoothed by grinding and polished ; 
and a neat, strong part is the result. 

The illustration, Fig. 6, shows a metal door, the joints 
for the members of which have been made by this welding 
method. In the door shown 12 joints of the miter tvpe 
have been made, the joints are ground and the parts 
polished before assembling into the finished door. 

The welding of an angle-iron ring is also possible with 
the oxyacetylene method; see Fig. 7. The stock is first 








FrxtTure ror WELDING FRAME 


Fig. 10. 


ture base A. The two clamps B, made with cam sur- 
faces, are then tightened against the sides; this forces 
and holds the sides against the end plates. The base A 
is fastened by means of the two straps C to the large 
wheels D. The four corner welds are then made in the 
manner shown. With the plates set in this position it is 
inconvenient for the operator to make the welds on the 
under surface. After the welds have been made therefore 
on the upper surface and sides the fixture is swung 
around 180 deg. This is easily done as it is attached to 
the two large wheels D, which turn on the small rollers £, 
and the lower surfaces, now in the upper position are 
welded. 

Fig. 11 shows one of the finished welded-door frames. 
The joints which have been welded are at A. 
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Fic. 12. Wetprne a Steet Rr 


WELDING Steet Rims 


The operation of welding a steel rim is shown in Fig. 
12. This piece is 26 in. diameter, the metal is 3 in. 
thick and the rim weighs approximately 50 lb. The op- 
eration of welding is accomplished in 40 min. and the 
total cost is $1.10; there is about 3 in. of welding on 
each ring. 

Fig. 13 shows a number of these steel rims which have 
been welded. The welding method in making these parts 
enables the rim to be produced with a smooth and strong 
joint which would be difficult to obtain in any other 
manner, The cost as quoted is low and any subsequent 
operation, as machining is avoided, the joint being usual- 
ly left smooth enough to enable the part to be put into 
service when required. 

w 
Boring Tool for Tool Makers 
By Ear. P. WeEBsTER 


The illustration shows a boring tool which will be 
found to be handy for use in the toolroom. The body A 


is made of machinery steel, while the tongue on the driv- 
ing end is case-hardened. 

steel hardened and ground. 
must be scraped into the part A. 


The part B is made of tool 
To insure a fit this part 
There are two pieces 
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Borrne Toot ror Toot MAKERS 


like C which are made of machinery steel. The knurled 
head D is also made of machinery steel. The screw £ 
is made of tool steel and F is a machine-steel pin, which 
acts as a support and takes the place of tapering ways. 
The knurled head D can be graduated into 50 spaces, 
each one representing 0.001 in. This head is pressed on 
the screw £. 

With the addition of a 14-in. headless screw in the body 





a ae 


es 
Az ae : as: 
ae 








NuMBER oF WeLpep Rims 


Fie. 13. 


which acts as a binder and also a 14-in. square-head screw 
in the part B which holds the cutters into place, the tool 
is completed. 

# 


Portable Track for Shops 


By C. A. Tupprer 


In connection with the trackage systems of metal-work- 
ing plants, a feature which meets with increasing favor 
is the use of portable tracks, both for surface cars, trucks 
and lorries and for overhead travelers and hoists. The 
advantages are obvious. 

For surface communication between buildings and 
along the main aisles traversing them, the trackage sys- 
tem is practically fixed by the arrangement of the bays, 
doors and so on and should be made of a permanent char- 
acter. This may also be true of certain sections of the 
yards. 

But for yard work or facilities in general, including 
the storage and handling of material; and for floor or 
erection work in buildings, the use of track which can be 
shifted according to the conditions of the work offers a 
substantial advantage. 

Such portable. track is obtainable in sections completely 
mounted on steel ties and fitted with joints. The sections 
need merely to be laid and coupled together and the rails 
are ready for the haulage over them of light cars or lor- 
ries. Two men can carry a section anywhere and lift and 
relay an entire system in a short time. 

The track commonly comes in lengths of 15 ft., with 
about five steel ties for straight sections and say six ties 
for a curve of 30-ft. radius. Ties, like the rails, are of 
rolled steel, their width being 44% in. up to 12 lb. per rail 
yard and 5 in. for heavier rails. The rails can be fastened 
with clips and bolts. The former should also be provided 
with lugs, which will fit into the holes of the ties and thus 
prevent rails from spreading and allowing cars to derail. 

Sections can be connected by angle joints or by plain 
joints. Angle joints, when used, are held in position and 
connected to the rail ends by bolts. Thus they form a 
socket which extends over the end of the rail and into 
which the rail end to be connected can be readily placed. 
They should also be secured to the tie by means of ad- 
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ditional bolts. These will strengthen the joint and pre- 
vent it from becoming loose and the parts lost while the 
track is being moved. Further bolts can be used to ad- 
vantage if the track remains in the same place for any 
length of time. 

Portable track naturally requires portable switches, 
which are also laid on steel ties. These are commonly 
made in right- and left-hand, or two or three ways, in 
sections of say 9 ft. with a 12-ft. radius or 15 ft. with a 
30-ft. radius, in a varying number of weights and numer- 
ous standard gages. 


- 


* 


Approximate Conversion 
Factors 
By Wi_rrep HEUvUsSsER 
An approximate method of converting English measure 
into metric or vice versa is here described. The starcing 
point or reference point is the sixteenth, because 7y in. 
equals 1.6 mm. Both numbers are formed with the same 


d‘gits. According to this, ys in. is equivalent to 0.8 
mm.:; ?/,, in. is equivalent to 0.4 mm.; 4 in. = */,, Im. 
or 2 & 1.6 = 3.2 mm. 


To convert inches into millimeters, the method of 


using the factors is as follows: 


In Mm. 
a: 9x04 3.6 
#%#=11 X0.8 = 8.8 
4g = 13 X 1.6 = 20.8 
i 7X 3.2 = 22.4 


To convert millimeters into fractional inches, divide 
the numbers of millimeters by 0.4 and the result obtained 
will be sixty-fourths. 

19 
19 mm. = 04 = 


number of millimeters with the reciprocal value of 0.4 


{7.5 sixty-fourths or multiply the 


which is 2.5. 
19 mm. X 

The error of this method is less than one per cent. 
The reference point to convert decimal inches into 


2.5 = 4.75 sirty-fourths, 


millimeters is that 0.040 in. (,4$» in.) = 1 mm. 
In Mm 
0.627 = 937 = 15.7 
0.057 = 4% = 1.42 
0.008 = * = 0.2 
0.0025 = = 0.0625 
10) 
. Gs 
».00 = = 0.025 
1.8 = & - ‘00 ™- ) 
Mm In 
1 = 0.040 in. (y4he) 
0.1) = 0.004 


0.01 (he) = 0.0004 
0.001 (yoo) = 0.00004 
17 17 X 0.040 = 0.68 
9.5 =9.5 X 0.040 = 0.38 


The error in this conversion is about 1.5 per cent. and 
the result is smaller than the true one. 
x 
of the Tron and Steel Institute in 
paper on byproducts in steel 
utilization of blast-furnace 


and for illumination and 
making nitric acid 


recent meeting 
London, the president read a 
manufacture. He discussed the 
gases for operating gas engines 
heating, and the later developments in 
from these gases, and also the manufacture of bricks and 
cement from slags. All these matters have been under dis- 
cussion for a number of years, but a new idea was presented 
looking toward the synthetic production of 
india rubber from coke-oven gases. The president’s words 
were: “It was being sought to obtain from it the hydro- 
carbons, the derivatives of which were found in india rubber, 
and experiments that had been made permitted the fore- 
shadowing of the manufacture of artificial rubber.” 


At a 


at this meeting 
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The only real way to get a thing done is to “Do” it. 
If the scheme is good the details of the plan can always 
be solved. 

ee 

A wise policy to adopt in handling the selling of ma- 
chine tools from one point of view is: “The operator is al- 
ways right.” 

_ .. 

It is just as much a mistake for a draftsman to spoil 
work by using poor judgment as it is to put down the 
wrong figure, and the mistake may be just as costly. 

1 uk ok 

The greatest value of a college or a technical course 
does not lie in the things learned from books but in 
what is learned from men and the incentive which is 
given to think things out for oneself. 

ak a aK 

The highest praise for a shop from the men who work 
in it is not directed to the buildings or the welfare work, 
but is voiced in this phrase which all shop men will un- 
derstand—*‘they treat you right.” 

¢tm 6 

In contract manufacture of light machinery or metal 
specialties with interchangeable parts, it is essential to 
successful production that complete records of costs be 
kept, these must be up to the minute in every respect. 

The machinist’s hand holds the comforts of the world. 
The influence and use of machinery can be traced in 
everything that is manufactured and in many things 
which are consumed in what is commonly called a raw 
state. 

a * o* 

The ideal machine-shop apprentice instructor should 
combine the intensely practical mind of the experienced 
machinist with the trained insight of a master school 
teacher. He must be a highly trained mechanic with a 
gift for teaching. 

a * * 

The working of sheet metal is increasing daily and 
has developed to an almost marvelous extent during 
the last 10 years. Results are being secured which would 
have been unbelievable a few years ago, and metal is 
coaxed and forced into shapes cf almost every kind. 

* * ok 

Every designer is continually determining exactly what 
size boss to use for a certain diameter hole, how wide 
to make the opening in a certain yoke, and other such de- 
tails. If we consider a moment we realize how exceed- 
ingly foolish this is; there should be one best dimen- 
sion for each of these details which would save designers 
amount of work. 

* * * 


an enormous 


The difference between gyroscopic and gyrostatic action 
is, briefly, this: Action is gyroscopic when precession is 
quite free, or controllable at will; and gyrostatic when 
the axis of rotation is fixed relatively to some large struc- 
ture. Gyrostatic action is usually incidental and un- 
desirable, gyroscopic is the salient feature of the gyro- 
scope in its various adaptations. 
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Two Handy Drill Jigs 


The illustrations show two jigs that are at once handy 


and rapid on small drill work. The tool Fig. 1 can be 
used on a hand or power-feed drilling machine as it 
holds the work securely. The base A is made of an 
angle plate with a dovetail planed in the back to receive 
the sliding bushing holder B. A slot is planed or cast 
in the center of the dovetail of the base to within \% in. 
of the top and a coil spring C the required strength 


inserted between the base and the slide. A plate D 
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FIG2 
Pin Jig 


Two Hanpy Dritt Jias 


is fastened to the bottom of the slide, the pressure of 
the spring against the plate holding the slide down. The 
slide is raised by a lever 2 hinged at the side and acting 
on a pin screwed in the slide. The lower bushing plate 
F is a steel angle fastened with two capscrews and 
doweled, this being used in preference to a solid block 
as it allows the chips to fall through on the base where 
they can be readily cleaned off. 

This jig will be found handy on a large variety of 
work, suitable bushings or work holders being made to 
fit the pieces. 

Another handy jig, shown in Fig. 2, is for drilling 
holes in pins, bolts and the like, where the hole is located 
close to the end of the piece. The base A is a plate 
with two uprights leaving a space between them wider 
than the stock to be drilled. The tops of these uprights 
are planed for the bushing plate B, also the back, to 


Letters from Practical Men 
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which is fastened a piece of flat steel C in which has been 
planed a V. The sides of the V are planed or filed, leav- 
ing it about 7, in. thick for a bearing for the piece to 
be drilled. This should be hardened and it will be foun: 
to stand the wear well. 

The gage is made to go over the piece to resist the 
tendency of the piece to tip up while drilling as the 
bushing is located to drill outside the V. This aliows 
the chips to drop outside the jig. 

A. A. BERTRAND. 

Auburn, N. Y. 


Cutting the Flutes on Taper 
Reamers 


In the toolroom it is offen required to know the for 
mula for obtaining the angle at which a tapered reamer 
should be set up when cutting the flutes, so as to keep the 
land the same width on both ends. The data usually 
known are as follows: 

Y = Angle of cutter; 
n = Number of flutes; 
d= Diameter of smal! end of reamer; 


ey 2 









Qik 
Currinc FLutres on TAPER REAMERS 


r= Radius of smal] end of reamer; 
a= Width of land; 

D = Diameter of large end of reamer; 
R ='Rad.us of large end of reamer. 

If the depth of the cut on the small end is found ther 
that of the large end may be easily obtained from the twu 
radii, and it is the amount that the large end of thy 
reamer must be raised from its horizontal position. 

The formulas are: 


vin] y x(1 a) | 


A=f — 3 
sin } 


; 


radial dept} 


to cut for small end of reamer. 


» ia P an 
| vin] —2(1 zy) 


sin 


T=R radial depts 


to cut for large end of reamer. 
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The reference letters are shown in the engraving. 

If the reamer blank is set up on centers so that the 
top surface is parallel, then the large end of the reamer is 
raised the amount 7 — X. This formula has the ad- 
vantage of determining the proper depth for the cutter, 
as well as the right taper for cutting. After the reamer 
has the proper set-up for cutting the flutes, if the miller 
table is raised the distance Y, it gives the same width 
of land on both ends. 

The distance a in the formula is the length of the are 
of the land. If a specific width of flat is desired, it 
should be changed to its equivalent arc by means of a 
table of chords before using the formula. There is so 
little difference, however, between the length of the chord 
and its arc, that it would be a waste of time to con- 
sider it. 

J. P. FARNSWORTH. 


West Newton, Mass. 


% 


Posters in “‘Safety First’’ 
Education 


For the past three years the tractor works of the In- 
ternational Harvester Corporation has worked earnestly 
along a progressive “Safety-First” program. Shields 
have been provided for all gears and guards and railings 
protect the men from belts and other dangerous moving 
parts. 

A few months ago all shop employees were provided 
with protective eyeglasses or goggles for use while grind- 
ing or chipping. These are replaced free of charge when 
broken or when so scratched or pitted as to hinder vision. 

To stimulate new interest in the subject of safety, the 
Tractor Safety Club was the company’s guest at a ban- 
quet at the McCormick Club House, on the evening of 
Apr. 2. This club is an informal organization, whose 
membership consists of department heads, foremen and 
works safety inspectors. About 90 men were present at 
this meeting. A stereopticon lecture illustrated the causes 
and the nature of the accidents, which occur in the vari- 
ous plants of the company, and the methods and devices 
which are being employed to do away with them. 

Following this address there was a general discussion, 
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in which a number of the foremen presented their ideas 
in regard to safety in the shop. It was especially brought 
out that the foremen had the greatest difficulty in prop- 
erly impressing the men with the importance of using the 
safety devices provided for their protection and of the 
danger in certain careless practices. It was suggested 
that this difficulty might be best overcome by placing 
picture posters in the shop illustrating the causes and re- 
sults of industrial accidents. 

Fired with new enthusiasm, the engineering depart- 
ment has acted on this suggestion and has arranged to 
get out a “Safety” poster each week, which will endeavor 
to picture in no mitigated form the deplorable conse- 
quences of shop accidents. Reproductions are given of 
the first two; they are blueprints about 18x24 in. Thus 
presented, it is believed that a deep and lasting impres- 
sion will be made on the minds of the men, even if they 
are unable to read English. In addition to these posters, 
photographs of a similar character are to be posted about 
the works. 

RopertT SPuRGIN, JR. 

Chicago, Ill. 

® 
Constants for Worm Gears 


The accompanying tables will be found of value in 
calculating the pitch diameter of worm gears; it will be 
found that their use simplifies the necessary multiplica- 
tions; the tables are calculated from the following for- 
mula: 

rp 
He» PD 
i 
where 
é‘ N = Number of teeth; 
P = Circular pitch ; 
n= fr, or 3.1416; 
P PD = Pitch diameter ; 
(* = Constant for single thread ; 
C? = Constant for double thread ; 
C* = Constant for triple thread ; 
C* = Constant for quadruple thread. 
If 
Tp 
me. PD 
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Single Double Triple 
Constant Constant Constant 
3.18309 1.59154 1.06103 
3.50140 1.75070 1.16713 
3.81971 1.90985 1.27323 
4.13802 2.06901 1.37934 
4.45633 2.22816 1.48544 
4.77464 2.38732 1.50154 
5.09294 2.54647 1.69764 
5.41125 2.70562 1.80375 
5.72956 2.86478 1.90975 
6.04787 3.02392 2.01562 
6.36618 3.18309 2.11206 
6.68449 3.34224 2.22816 
7.00280 3.50140 2.33426 
7.32111 3. 2.44037 
7. 2 3.81821 2.54647 
7.95773 3.97886 2.65257 
8.27603 4.13801 2.75867 
8. 59434 4.29717 2.86478 
8.91265 4.45632 2.97088 
9. 4.61548 3.07698 
9.54927 4.77463 3.18309 
9.86758 4.93379 3.28919 
10. 18589 5.09294 3.39529 
10. 50420 5.25210 3.50140 
10. 82251 5.41125 3.60750 
11. 14082 5.57041 3.71360 
11.45912 5.72956 3.81970 
11.77743 5.88871 3.92581 
12.09574 6.04787 4.03191 
12.41405 6. 20702 4.13801 
12.73236 6.36618 4.24412 
13 .05067 6.52533 4.35022 
13 . 36898 6.68449 4.45632 
13 .68729 6. 84364 4.56243 
14. 00560 7.00280 4. 
14.32391 7.16195 4.77463 
14.64221 7.32110 4.88073 
14. 96052 7.48026 4.98684 
15. 27883 7.63941 5.09294 
15. 59714 7.79857 5.19904 
15.91545 7.95772 5.30515 
16. 23376 8.11688 5.41125 
16. 55207 8.27603 5.51736 
16. 87038 8.43519 5.62346 
17. 18869 8.59434 5.72956 
17 . 50700 8.75350 5. 

17. 82530 8.91265 5.94176 
18. 14361 9.07180 6.04787 
18. 46192 9. 6.1 
18.78023 9.39011 6. 26407 
19 .09854 9.54927 6.36618 
19.41685 9.70842 6.47228 
19.73516 9.86758 6. 57838 
20. 05347 10.02673 6.68449 
20.37178 10. 18589 6.79059 
20. 69009 10. 34504 6. 89669 
21 .00839 10. 50419 7.00279 
21.32670 10. 66335 7. 10890 
21.64501 10. 82250 7.21500 
21. 96332 10 .98166 7.32110 
22. 28163 11. 14081 7.42721 
22 11. 29997 7.53331 
22.91825 11.45912 7.63941 
23 . 23656 11. 61828 7.74552 
23. 55487 11.77743 7.85162 
23.87318 11.93659 7.95772 
24.19148 12.09574 8.06382 
24. 50979 12. 25489 8.16993 
24. 82810 12.41405 8.27603 
725. 14641 12. 57320 8.38213 
25. 46472 12. 73236 8. 48824 
25. 78303 12.89151 8. 59434 
26.10134 13.05067 8.70044 
26. 41965 13. 20982 8.80655 
26 . 73796 13 . 36898 8.91265 
27 .05627 13. 52813 9.01875 
27 .37457 13. 68728 9.12485 
27. 69288 13. 84644 i) 
28.01119 14. 00559 9.33706 
28 .32950 14. 16475 9.44316 
28 .64781 14. 32390 9.54927 
28 .96612 14. 48306 9.65537 
29. 28443 14. 64221 9.76147 
29. 60274 14. 80137 9.86758 
29 92105 14. 96052 9.97368 
30. 23936 15. 11968 10.07978 
30. 55766 15. 27883 10. 18588 
30. 87597 15. 43798 10. 29199 
31. 19428 15. 59714 10. 39809 
31.51259 15. 75629 10. 50419 
31.83090 15.91545 10. 61030 
32. 14921 16.07460 10.71640 
32. 46752 16. 23376 10. 82250 
32. 78583 16. 39291 10. 92861 
33.10414 16. 55207 11.03471 
33. 42245 16. 71122 11. 14081 
33 .74075 16. 87037 11. 24691 
34 ! 17 .02953 11. 
34 .37737 17. 18868 11.45912 
34. 69368 17. 34784 56522 
35.01399 17. 50699 11.67133 
35. 33230 17. 66615 11.77743 
35. 65061 A rye of 
35. 96892 ‘ 
36 . 28723 18. 14361 12.09574 
ae - Sat 18. 46192 12 3074 
36. 92384 ‘ 
37. 24215 18 .62107 12.41405 
37. 5604 18. 12. 52015 
37.87877 18 .93938 12.62625 
38.19708 19. 09854 12.73236 
51539 19. 25769 12. 83846 
38 . 83370 19.41670 12. 94456 
39.15201 19. 57600 13. 05067 
39 . 47032 19.73516 13. 15677 
39. 78863 19. 89431 13. 26287 
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then 
Vy P=PD 
nm *: 
or 
N = 1 
n 
therefore, 


Ox P=PD. 

Example—To find the pitch diameter of wormwheel 
having 50 teeth, 14 circular pitch single threads. 

In the table opposite the 50 teeth in the column marked 
single find the constant; 15.91545 multiply by circular 
pitch, 4, and we get 3.97886 P D. 

P= PD = 15.91545 Kk %4 = 3.97886 PD. 
Proof, 
NP 50x} 
“n 3.1416 


For double thread the formula is 


= 3.97886 PD 


NP 
: xX4= PD 
n 
therefore, 
N 
- Xx PX4=PD 
or 
N 
= wie = (2 
n axget 


Example—To find the P D of wormwheel having 40 
teeth, % circular pitch, double threads. In the table 
opposite 40 teeth in column marked “double” find 
6.36618, 

C? P = P D = 6.36618 K \% = 3.18309 P D 
Proof, 


NP 40 x 4 
= PD= = 3.18309 P 
, X44 = PD=35755 X } = 3.18309 PD 
For triple thread the formula is 
NP 
—xX}= PD 
it 
therefore, 
N 
Be PXit= PD 
or 
N 


Example—To find P D of a wormwheel having 96 
teeth 1% circular pitch, triple thread. In the table op- 
posite 96 teeth in column marked “triple” find 10.8588, 
multiply by circular pitch 14 and get 5.09294 P D. 

C3 P = PD = 10.18588 K % = 5.09294 PD. 
Proof, 





NP 4 9% x 2 
a = Pam = 5.0926 >t) 
a M4 = PD = T7774 X 4 = 5.09204 PL 
For quadruple thread the formula is 
NP 
— Xi = PD 
n 
therefore, 


xPX}=PD 


ui 
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V=Ox}= 0: 


Example—find P D of a wormwheel that has 80 teeth, 
Y% circular pitch, quadruple thread. In the table op- 
posite 80 teeth find in column marked quadruple 6.36618, 
multiply by cireular pitch 4% and we get 3.18309 P D. 


C+ P = P D = 6.36618 K Y% = 3.18309 PD, 
Proof 
he g 1 
NI Xi=PD= Tine X 2 = 3.18309 PD 
n 3. j 


GeorGE W. JAGER. 
Newark, N. J. 
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A Handy Printing Frame 


The illustration shows a printing frame which has 
given good satisfaction. The frame was purchased and 
was of oak. We had two trunnions A made, which were 
secured to the ends of the printing frame, after it had 
been placed in proper position in the bent bar or trun- 
nion support B. This trunnion support was made from 
bar stock. The bosses were welded on to give ample bear- 
Ings. 

The turntable ring C, upon which the trunnion support 
is mounted, rides upon the turntable body. Into this is 
screwed the stud 2, which acts as an axle for the ring. 

A collar goes onto this stud, after which the lever F 
The turntable body: is fastened to the 
It will be seen that the printing frame 


is serewed on. 
truck sides G. 




















Qh bh hhh hhh hhh hihhhhhididllidld 


MACHINIST 





Vol. 40, No. 26 


can revolve about its axis and through a complete circle, 
while the turntable allows the whole to travel in a com- 
plete circle about the stud. 

When the carriage is run out onto the track, outside of 
the building, the printing frame is adjusted in any po- 
sition desired, to catch the sun’s rays. The handwheel 
/T is then given a turn, which locks the frame. The whole 
outfit was easily made and not expensive. 

C. R. Courtenay. 
Watertown, N. Y. 
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Against the premium system and other methods of reduc- 
ing the cost of production the reproach has often been made 
that the general expenses are increased. Sometimes this is 
true; but in many cases, although there is an increase, it is 
justified by reduction in other lines; and sometimes the in- 
crease is only in percentage. This is shown by an example, 
not drawn from actual practice, but couched in such plain 
figures that it may readily be checked for accuracy. Assume 
that before the reduction of the labor cost the percentages 
for a given output are as follows: Labor, 50; material, 37.5; 
general expenses, 12.5; total, 100. With the same output we 
cut down the cost for labor one-half, the costs of material 
and the general expenses remaining the same. We now have, 
representing the expenses as sums, labor, 25; material, 37.5; 
general expenses, 12.5; total, 75; but the percentages will be 
labor, 33.33; material, 50, and general expenses, 16.67. Ap- 
parently there is a material increase in the general expenses, 
whereas in fact there is none at all. Where the labor is but 
10 per cent. of the entire manufacturing cost, material, 50, 
and general expenses, 40, total, 100, and the labor cost is cut 
one-half, we have as sums: Labor, 5; material, 50; general ex- 
penses, 40; total, 95; but as percentages: Labor, 5 + 95 = 5.26; 
material, 50 + 95 = 52.6, and general expenses, 40 + 95 = 
42.1. This is an extreme case, but is given to show that the 
influence of the reduction of any one of the three items in- 
fluences the percentages of the other two appreciably only 
in such cases as this reduction takes place with a compara- 
tively preponderant item. 
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Discussion of Previous Quéstion 





The ea of Drafting 
Work 


In the article'‘on “The Arrangement of Drafting Work” 
in the AMERICAN MACHINIsT, page 799, Mr. Sumuiiers 
expresses opinions that differ greatly from those held by 
many who have to do with such matters. He states that 


“many a workman has made his part without having the’ 


slightest notion of how it was to mate with the next part, 
and in consequence has taken special pains with surfaces 
that were of no consequence at all, and perhaps left in- 
accurate things that it was necessary to have just right.” 
Whenever this happens there is something radically wrong 
with the detail drawing for it surely would not occur, 
other than through carelessness or incompetence, if all the 
necessary information were given. 

In a well made and dimensioned detail drawing the 
machining limits and finish are not left to the judgment 
of the machinist—not that his judgment may not be 
good, but the next man handling the job may have differ- 
ent ideas regarding limits. When such details are used 
assembly drawings in the machine shop will be found 
entirely unnecessary, and if the workman makes his part 
te the print furnished he need not concern himself with 
what kind of a whistle it is to be used on. However, 
when a workman shows enough interest in our product 
to wish to look over assembly drawings, probably just to 
sutisfy himself as to how the parts go together, he is 
always given an opportunity to do so. 

Regarding the point of proper arrangement of views 
I think “drawing in the third angle” a much more defin- 
ite way of saying how a drawing should be made than “to 
~raw as an architect draws,” for even architects may not 
always agree. 
B. L. Mappen. 
West Toronto, Canada. 


Forced Lubrication 


On page 953, there is an article on Forced Lubrica- 
tion by Entropy, which is interesting but which, in sev- 
eral points, differs from my opinions on the subject. 

In the first place, forced lubrication is called merely 
an expedient to allow the use of smaller bearings than 
could be used where the gravity system of lubrication is 
used. This seems to me a weak point. The two principal 
purposes of forced lubrication are, first, to keep a posi- 
tive film of oil between the rotating shaft and its journal. 
and second, to keep the temperature of the bearing and its 
lubricant down to a point where this film will be main- 
tained. 

Wear does not occur so long as a skin of oil is kept be- 
tween a shaft and its box; thus it would seem that a 
system which makes its maintenance more. certain is 
worth a slight extra expense of installation on a heavy- 
duty machine tool, insuring, as it does, a longer life to 
all bearings so equipped, as well as freedom from delays 
caused by overheated and scored bearings. 


Entropy also says that in many cases ball and roller 
bearings may be used to overcome the need of a forced 


supply of oil. These types of bearings are a good thing 
in some cases, but where the question of expense is con- 
sidered, it will often be found that forced lubrication for 
plain bearings may be installed for much less than high- 
grade ball and roller bearings. 

Forced lubrication is called a fad in the article, and 
this is not a fact. I do not think that any feature of 
machine design which has great practical value in its ap- 
plication to conditions for which it is intended can be 
spoken of as a fad. 

In another section of Entropy’s article, he says that 
the use of stuffing-boxes on all horizontal journals is 
necessary where forced lubrication is used. In most 
cases, if an intake of the proper size is provided, the bear- 
ing equipped with oil channels. of sufficient size and a 
drainage or return aperture: of liberal dimensions used, 
the employment of stuffing-boxes is not necessary. 

Another point brought up-is the statement that “tests 
have been made that show that most oils reach their 
maximum lubricating power when they get hot enough 
so that the bearing is nearly ready to seize.” When it is 
considered that the object of lubricating oil is to main- 
tain a film between two moving surfaces, it does not seem 
to bear out the experience of practical men that, with suf- 
ficient oil clearance and a proper consisténcy of lubricat- 
ing oil used any gain of moment is made by running a 
bearing so hot that the oil film is almost ready to break 
and bring the two metallic surfaces into contact. 

Entropy seems to consider that forced lubrication is 
possibly justified on some large machine tools, where the 
support of heavy castings on their spindles and tables 
brings heavy pressures on the bearings supporting those 
parts, but does he take into consideration the large num- 
ber of smaller, lighter machines that he evidently has in 
mind, where a forced supply of oil should be used for the 
same reason, the only difference being that the heavy pres- 
sures on the journals are imposed by six, eight, and even 
ten cuts being taken simultaneously ? 

The last point which I wish to take issue on is the 
statement that the supply pipe is quite as likely to’ get 
clogged as with gravity lubrication with equally as dis- 
astrous results. This is a fact to a certain extent but 
with the lubricant under pressure, foreign substances 
which would become obstructions in one case are carried 
through by the pressure in the other case and are caught 
by the traps provided for the purpose. Another feature 
we might consider is the telltale which-is furnished by the 
relief valve. In case’ any of the lines should become 
clogged, an excess of oil from the valve gives immediate 
warning. 

Forced lubrication and different modifications of it to 
suit various conditions will, in my opinion, be used more 
and more in machine design. not as a fad but as a grow- 
ing necessity as speeds and feeds are increased. 

Norman R. Ear te. 

Central Falls, R. I. 








& 
MD 
| ool 
Zz 
—_ 
jan) 
i) 
=< 
= 
Z 
=< 
Oo 
_ 
ion 
<a) 
= 
< 

















June 25, 1914 


AMERICAN MACHINIST 


1135 


Editorials 





A suggestion was made at the recent convention of the 
American Society of Mechanical Engineers, which is of 
value and well worthy of comment. It was to appoint an 
officer of the society connected with the secretary’s office 
to be charged with the duty of visiting the student 
branches of the society located at the engineering col- 
leges and advising in regard to their conduct. This is 
directly in line with the effort being made to bring in- 
dustrial education under the advice, if not the immediate 
control, of employers. 

It is pointed out that the cadet mechanical engineer 
usually becomes the employee of an older engineer who is 
a member of the American Society of Mechanical Engi- 
neers. The purpose of the young man’s education in the 
technical school is to fit him for his life’s work. Why 
then should not the employer have something to say at 
least by way of advice, in regard to that education? Who 
has better first-hand information as to what the young 
man lacks and needs than the man for whom he goes to 
work as soon as he leaves school ? 

The work of this traveling secretary would be that of 
a codrdinator between the engineer employer and the en- 
gineering school. This is directly parallel to the work 
done in a number of cities of coérdinating the mental 
training of apprentices in the schools and their work in 
the shops. 

This suggestion seems to have merit and as far as the 
society itself is concerned, there should be one important 
advantage. The student branches under the advice of 
such a traveling secretary would become the training and 
recruiting ground for future members of the society even 
riore than they are today. 

xe 


Child Labor 


There are some things which should be discussed opeuly 
and frankly, but which most people hesitate to say much 
about unless they agree with the popular side. One of 
these is child labor. There has unquestionably been a 
great amount of abuse of the right of children to earn 
money and aid in the support of their parents. Much 
of this has been done by the parents themselves, althoug!: 
it is conveniently laid at the door of manufacturers. Given 
an industry which affords a certain amount of emple;- 
ment and any additional influx of labor will most cer- 
tainly reduce the wage scale. If this new labor will 
work, and gladly, for less than the going rate it will 
crowd out the labor which either cannot or will not work 
for the lower rate. 

As we understand the situation, the textile mills have 
followed the line of least resistance and have employed 
the cheapest labor available. The fact that a large num- 
ber of parents in a short-sighted effort to increase the 
family earnings have put their children in the mills has 
worked grave harm because this additional child labor 
has brought down the entire wage scale relative to the 
cost of living so that mill operatives cannot afford to 


have children unless they can put them into the mill to 
work at a comparatively early age. 

On the child’s side, as we have previously pointed out 
in these columns, industry has left the homes and he 
must follow it to the shop if he is to learn to work. This 
he should do during the early teens. 

The real problem then is that of so arranging the work 
that no physical or mental harm is likely to occur. There 
is a moral obligation here upon every employer not to 
lead his employees into doing anything that results in 
their own injury, and this moral obligation alone ouglit 
to be sufficient without recourse to laws at all. 

But the remedy must be applied by legislation. The 
government should not throttle child labor, but by scier- 
tific research find out the conditions of mind and bedy 
under which work can be safely done, and then prohibit 
the employment of the unfit, not merely because they are 
under a certain blanket age limit but because science 
cays they are unfit. Out of a dozen children of 15 vears 
of age, there will likely be no two who should be treated 
alike. There may be and probably are, eight or nine 
who have gone as far in general education as their mertal 
capacity will take them. To say to them that they shal! 
continue to go to school another year when they have 
plainly shown that the school can do no more for them 
is absurd. For us to say that at 15 years no child is 
tit to work is untrue, for many of them have finishé 
the period of rapid growth. 

On the other hand, it would be entirely wrong to em- 
ploy a boy who was growing at the rate of a half a fcot 
a year at work which required much lifting or stooping. 
The conditions of safe employment are so little connected 
with age in years that they should not be made a conii- 
tion of legal employment. 

3 


A Weak Spot in Management 


One of the weaknesses of management which is too 
often apparent, is that of leaving a shop or office in charge 
of someone without authority to vary fixed rules and 
regulations, if conditions warrant it. While this is all too 
frequent in our own country, it is even more noticeable 
in the older countries, where business traditions have 
secured a firmer hold. We can all recall instances of ex- 
asperating and avoidable delays due to the inability to se- 
cure the necessary information, because the only man in 
the organization with authority to give it was out of 
the office. Nor is this made less exasperating when we 
afterward learn that he was occupied by such strenuous 
matters as tennis or golf. 

No one can reasonably expect that business information 
can be imparted by the office boy, or anyone who may 
happen to come in contact with the visitors. But when 
the visitor comes at the only time possible for him, and 
within the usual office hours established by custom, he has 
a right to expect to find someone in authority who can im- 
part regular business information to anyune presenting 
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satisfactory credentials as to his identity and business con- 
nection. 

Under such conditions, who can blame the exasperated 
individual from transferring his business to firms whose 
organization always leaves a man in charge with sufficient 
authority to take care of cases of this kind. 

It is not always easy to delegate authority, especially 
where one has grown up with the business from small 
beginnings and has a personal touch on all details. But 
unless this is done, at least to a considerable extent, it 
becomes a part of good business policy for the man who 
prefers to retain all the reins of authority in his own 
hands, to be always on the job himself. This is not desir- 
able in any case, as he should be freed from the details 
so that he can handle the larger aspects of the business, 
even visiting other manufacturing centers for extended 
periods if it seems desirable. But to be successful in 
handling a business in these days when people are doing 
more and more traveling to visit shops at first hand, no 
stone must be left unturned, which will make for closer 
relations between the visiting customer and the factory 
which desires to do business with him. 

There should always be someone in charge with suffi- 
cient authority to give any legitimate information re- 
garding machines manufactured, to show visitors about 
the plant and in this way promote, rather than discourage 
a closer intimacy between interested parties. 
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Analyzing an Industry 


A favorite suggestion in industrial education circles 
today is to “analyze industry.” Applied to the machine- 
shop and machinery building, apparently it means some- 
thing like this: Someone who wants a job and has a suf- 
ficient amount of political pull will be commissioned to 
visit as many machine shops as possible, before the money 
gives out, and take a census of the machine tools and 
workers. The alleged purpose is first to discover and 
declare the principles upon which the machinist’s trade 
is based, and second to determine the amount of previous 
education and the social condition of the boys (perhaps 
the girls also) who start to work in machine shops. 

The first purpose is foolish. The second is a little more 
sensible. 

If the same members of the teaching profession should 
ask for money to find the laws of chemistry, or physiology 
or mathematics, they would be properly ridiculed for the 
absurdity of their suggestions. But what is the real dif- 
ference between asking for money to find out the laws of 
chemistry or for a similar amount to discover the prin- 
ciples of the machinist’s trade. The first suggestion no 
more disregards the work of great men of the past or the 
great mass of information already in printed form than 
the second. Machinery building of the past has had its 
geniuses, and these great men have both worked and 
written. They have discovered laws and principles just 
as much as the great chemists or physicists or mathe- 
maticians. Is it sensible to think that the average in- 
vestigator of today can duplicate their work? Why, 
then, should their results be disregarded ? 

The easiest answer to make is that the people who are 
hunting for the jobs of making these “analyses of indus- 
try” either do not know of the technical information 
dealing with the machinist’s trade, or else they deliber- 
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ately disregard it. Perhaps it is to their interest to do 
the latter. For purposes of education, there is no need 
of making any such census or survey of machine tools. If 
any community wishes to start industrial education, it 
can easily gather together a board of experts to prepare 
the courses of instruction and oversee the writing of 
textbooks if such are wanted. 

This is apparently one of the signs of the foolishness 
which is creeping into the movement for industrial edu- 
cation. We have previously commented upon the expen- 
diture of 10 years of time, millions of dollars of money, 
thousands of rooms full of spoken words, and acres of 
printed pages, on the subject of industrial education, for 
all of which there is almost nothing worth while to show. 
Suggestions of this kind in the machinery-building field 
make us even more pessimistic than usual in regard to 
trade training. 


# 
Machine-Shop Statistics 


The statistical page of this issue is the last of 
three which have been devoted to American and German 
export trade in metal-working machinery. They have 
shown, in graphic form, the relative values of the exports 
to each of the great geographical divisions and in detail 
to each one of the countries of Europe. 

In our search for the information upon which these 
pages were based, we were struck forcibly by the lack 
of statistics concerning the machinery-building industry. 
We were unable to obtain information on the total value 
of the metal-working machinery produced in the United 
States for any year following the last census year of 1909. 
And the total figure for that year is of doubtful ac- 
curacy. We were also unable to obtain any figures in 
regard to the export and total production of metal-work- 
ing machinery in Great Britain. 

These figures are important to one of the prominent 
manufacturing industries of this country and steps 
should be taken to collect them through the proper gov- 
ernment bureau. 

Broadening the field a little, the production of ma- 
chinery—that is, the industry which turns out foundry 
and machine-shop products—is the greatest industry in 
the United States measured by the “value added by man- 
ufacture” which is an index of the amount of labor em- 
ployed. At the present time the United States Govern- 
ment spends a great deal of money in collecting crop 
statistics, on cotton, corn, wheat and others. Why should 
it not collect information in regard to some of the great 
industries, beginning with machinery building? Such in- 
formation ought to be of great value in determining busi- 
ness conditions. It seems reasonable te believe that the 
machinery-building industry closely reflects existing or 
approaching conditions in all other industries, for ma- 
chinery is at the basis of all manufacturing. 
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Occasionally sprinkler heads are seen in some shop, that 
have been painted. This should not be done for the paint 
makes a nonconducting coating over the solder and de- 
stroys the effectiveness of the head, if not entirely pre- 
venting it from operating. So when cleaning up and 
painting time comes in the shop, just leave the sprinkler 
heads alone. 
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The Heald Magnetic Chuck 

A new line of direct-current magnetic chucks has beep 
developed and is now being marketed by the Heald Ma- 
chine Co., of Worcester, Mass. These chucks are made in 
two types, the circular or rotary and the rectangular or 
flat. 

They have as important features: A high unit pull; 
a uniform distribution of this pull which does not vary 
more than 10 per cent. on any diameters of the circular 
chucks, or on any lengthwise sections of the rectangular 
chucks; a small nonmagnetic area at the center of the 
circular type; little residual magnetism in the faces; no 
appreciable magnetism in the bodies when in use. 

Fig. 1 shows the face of a 16-in. rotary, and Fig. 5 a 
10x32-in. rectangular. 

The guaranteed test pull is 112 lb. per sq.in., and 
this is always exceeded by such a satisfactory amount as 
to make it a safe limit. 

Fig. 3 shows a test pull on a chuck with the pointer 
of the weighing scale indicating the test load. The block 
is 1 in. square. The uniformity of pull is guaranteed 
within 10 per cent., but as a matter of course this falls 
within 5 or 6 per cent. The magnetic leakage is less than 
2 per cent. There is no appreciable magnetism in the 
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bodies or surface of the face lying outside the area under 
the influence of the magnets. Thus there is no gathering 
of chips on the chuck outside of the magnetized area 
when in use. 

Turning now to features of construction: The bodies 
are of cast steel of high electric permeability with thin 
pole pieces projecting as seen in Fig. 2; this shows their 
arrangement and the coils. The number and distribution 
of these poles is the feature that gives the uniform pull. 
The faces are of cast iron, into which the Norway iron 
pole faces are set in an expanding metal. The light 
lines in Fig. 1 show this white metal. The face is at- 
tached to the body by brass screws put through from the 
back, see Fig. 4. 

To insure contact between the pole faces and the pole 
pieces of the body, the entire chuck face is ground on 
both sides, the tops of the pole pieces are ground 0.002 
in. higher than the rim of the body, and a seat of expand- 
ing metal is run into the underside of the face. The 
screws then pull everything together. The closeness of 
this contact is one reason for the high unit pull. 

The coils are impregnated with bakalite, and this same 
insulation in sheet or ring form insulates the coils from 
the metal of the body, and the slip rings of the rotary 
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Fig. 1. Rorary 16-In. MaGnetic 
CHUCK 


Fic. 2. Inrertor or 12-In. Rotary 


Fie, 3. A Test Putt 


CHUCK on 12-In. CHUCK 























Fic. 4. Sure Rives Fig, 5. 


A 10x32 Heap Fiat MaGneric Cuuck 
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type. These rings are of brass, and are arranged as 
shown in Fig. 4. 

The joint between face and body is water tight and 
also air tight. Thus there is no ventilation for the coils; 
but the heat released in them is so little that there is no 
appreciable warming of the chucks when in use. 

The chucks are made for direct current of 110 and 220 
volts. A chuck arranged for either voltage can be easily 
changed over for the other. The following table gives the 
wattage consumption : 


Face Diameter of Watts Size of Face of Watts 
Rotary, Inches Used Flat Type, Inches Used 

6% 20 41%x10 30 

8 38 614x8 33 

10% 65 6%x13 44 

12% 66 6%x18 66 

14% 95 8x24 99 

17 132 114%x16% 99 

20% 198 10x32 132 

24% 264 


They are intended for use on grinders, planers, millers, 
shapers and the like. A novel use has been found on the 
scraper bench to hold narrow pieces like gibs. A feature 
of the face is its thickness permitting a large number 
of grindings before it is too thin. On all sizes up to and 
including the 20-in. rotary, this face thickness is 144 
in. on the large sizes 11%4 in. Either can be ground to 4 
in. in use and still be satisfactory. As the face is easily 
removed and replaced, formed faces ean be made for spe- 
cial jobs. 

A demagnetizing switch is a part of the outfit for each 
chuck. This has a fiber plunger that throws the switch 
blade out of contact when it has moved to the demagnetiz- 
ing position. 


. 


Double-Spindle Motor-Driven 
Ring-Wheel Grinder 


The illustration shows a double-spindle direct-con- 
nected motor-driven ring-wheel grinder, carrying 21-in. 
vitrified wheels, recently developed by Charles H. Besly & 
Co., Chicago, Il. 

With this type of machine, two grinding wheels are 
brought in contact with the work, 
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is simultaneous and uniform. Either spindle may be 
thrown out of gear, locked and the opposite disk wheel 
moved to the work by the hand or foot lever. 

Longitudinal movement of each sliding spindle is lim- 
ited inwardly by an adjustable micrometer stop screw, 
graduated to read to 0.001 in. The work rest, which has 
vertical adjustment, is supported from a slotted pad on 
the front of the bed casting. The machine regularly has 
nine work rests in various widths from 7% to 54% in. 

The machine is equipped with an automatically teles- 
coping dust hood, hinged at the back to give free access 
for changing the ring wheels, and has air-tight connec- 
tions at the back of the machine for exhausting the grind- 
ings. 

The end thrust of the spindles is taken on hardened 
and ground tool-steel thrust collars. The end play of the 
spindle is controlled on the outer bearing bushing by an 
adjustable keyed collar, held in place by a locknut at 
the end of the spindle. Both bearing bushings slide with 
the spindle and completely incase it, thus the spindle is 
well reinforced when under load and thoroughly pro- 
tected from emery dust. 

The geared hand-lever feed on the sliding spindle gives 
the operator a leverage of 36 to 1. The lever is clamped 
to the pinion stud, which permits a handy position for 
the operator. The spindles are 3 in. diameter at the in- 
ner bearings and 2% in: at the outer bearings. The 
motors are rated at 10°hp., running 900 r.p.m., fully in- 
closed, on 60-cycle alternating current. Each motor is 
controlled by a starting compensator with low voltage 
and overload release. The starting compensators are 
mounted on the back of the grinder. Although the motors 
are rated at 10 hp., running enclosed, they are built in 
20-hp. frames and would each develop 20 hp., running 
open. 

The height of the machine to the center of the spindle 
is 38 in., the floor space 28x72 in., and the weight is 
6000 lb. It is thought that this machine is probably the 
heaviest and most powerful ring-wheel grinder ever built. 





grinding two parallel surfaces simul- 
taneously. 

The motors are bolted on subplates 
which are mounted on ways planed on 
the main bed casting, and clamped in 
position, similarly to the headstock 
and tailstock of a lathe. The head to 
the left is stationary, but the one to 
the right can be moved along the bed 
by means of a gear and rack, and 
clamped to grind any desired length 
within the capacity of the machine. 

The wheels are held in pressed-steel 
ring-wheel chucks of the type made by 
the builders and previously described 
in these columns. 

To bring the grinding wheels in con- 
tact with the work, the spindle of each 
motor has a longitudinal feed of 1 in. 
This feed is actuated by a hand or foot 
lever through a gear and rack on each 
outer bearing bushing. The spindles 
are geared together by a connecting- 














rod at the back of the machine, thus 
their movement to and from the work 
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Friction Drilling Machine 


The illustration shows a friction-driven drilling ma- 
chine, built by the Albany Hardware Specialty Mfg. Co., 
Albany, Wis. The feature of the machine is the hemis- 
pherical friction, which transmits motion to the spindle. 
The position of the friction is controlled by a lever and 
notched arc. Ten spindle speeds, varying from 268 to 
2140 r.p.m., are instantly obtainable. The friction is ad- 
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justable for wear by means of a threaded stem and nut 
in line with its axis. Throwing the control lever to the 
upper position brings the driving friction near the axis 
and the driven friction remote from the axis of the hemis- 
pherical idler. 

The machine is provided with a positive depth stop, 
which can be set in position with one hand while the 
machine is in motion. The micrometer depth gage on the 
feed spindle is graduated in thousandths of an inch, and 
in metric measure, and can be changed from one to the 
other by removing a screw and turning the disk over. 

The table has oil grooves at the front and back; these 
are connected by T-slots on each side. 

The machine will drill to the center of a 12-in. circle. 
Greatest height from table to spindle, 15% in. The height 
over all is 72 in. The table is 914x11% in. The machine 
weighs 295 lb. 

= 


Adjustable : Drill Head 


The construction of this head consists of a ring or plate 
arranged on its top side with bolts for attaching in- 
terchangeable connecting sleeves, which clamp directly 
onto the quill of the drilling machine, upon which the 
head is mounted. In the underside of this plate is a 
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circular T-slot for the T-bolt nuts for clamping the in- 
termediate gear sleeves on which the spindles are clamped 
after being adjusted in the required places, 

The construction of the spindle heads, alternating short 
and long, makes close adjustments not only possible, but 
convenient, and it will be noted that by this arrangement, 
alternate spindles can be brought directly under the 
clamping bolt or intermediate of the spindle nearest to it, 
either inside or outside of the intermediate circle. 

The intermediates ate driven by a central driving gear 
having a taper shank in the machine spindle. All the 
gearing and spindles are of heat-treated nickel steel, and 
are mounted in bronze journals, with ball thrust bearings 
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ApJUSTABLE Dritt HEAD 


mounted outside of and below the spindle bearings them- 
selves. 

The head shown, with and without the gear guard, is 
fitted with adjustable chucks, but sleeves for taper-shank 
drills can be substituted if required. This style of head 
is made in three sizes covering from five drills in a 14%4-in 
circle to 12 drills in a 15-in. circle. The smaller sizes 
are suitable for mounting upon sensitive drilling ma- 
chines. This head is the latest product of the Sellew Ma- 
chine Tool Co., Pawtucket, R. I. 

ale 


Stationary Head Drilling 
Machine 


The illustration shows a 20-in. drilling machine, re- 
cently redesigned by the Aurora Tool Works Co., Aurora, 
Ind. 

The column and base are ribbed and the head is fitted 
on the column with a tongue and groove, and bolted. 
The bevel gears are 3-to-1 ratio, the steel spindle gear 
being 71% in. in diameter. The cone pulleys are from 
114, to 914 in. in diameter and carry a 2%%-in. belt. The 
tight and loose pulleys are 9 in. in diameter and carry 
a 3-in. belt, and run at 550 to 600 r.p.m. 

The table rests on a large flat bearing besides the us- 
ual pivot bearing. The spindle is fitted with ball thrust- 
bearing and has 8 in, of travel. On the plain machine 
the worm is engaged and disengaged by means of an ec- 
centric bush. The feed lever is operated by ratchet and 
pawl which automatically disengages when in vertical 
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position. The feed gears are steel, and hardened, and 


are mounted directly on the head of an oil-tight case. 
Three feeds can be obtained instantly without stopping 
the machine. Each-feed is marked in view of the oper- 
ator. ‘The spindle sleeve is graduated and equipped with 
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STATIONARY-HEAD DRILLING MACHINE 


automatic stop collar which disengages the feed at any 
desired depth. This machine is also made in a plain 
wheel-and-lever type in which the worm is engaged and 
disengaged by an eccentric bush. In this machine the 
feed lever is operated by ratchet and pawl which auto- 
matically disengages when in vertical position. 


Steel Block Gages 


The illustration shows one of a number of sets of 
steel block gages manufactured by Schuchardt & Schiitte, 
New York. 
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These blocks are rectangular in shape and have two 
of their surfaces parallel and a certain distance apart. 
This distance is marked in plain figures on each block. 
The surfaces are so highly finished and flat that any 
number of blocks can be wrung together to make up 
what is practically a single block, giving any desired size 
With the flange set containing 81 blocks, all sizes. within 
its range, varying by 0.0001 in., are readily obtained. 
Other sets are furnished varying by various other incre- 
ments. 

3 


Convention of Mechanical 
Engineers 


EDITORIAL CORRESPONDENCE 


The spring meeting of the American Society of Me- 
chanical Engineers was held in the cities of St. Paul and 
Minneapolis, Minn., on June 16 to 19. The first two 
professional sessions were held in St. Paul and the final 
session at the main engineering building at the Univer- 
sity of Minnesota in Minneapolis. 

THE BusINEess SESSION 

Announcement was made of the result of the ballot on 
two amendments to the constitution, governing the re- 
quirements for new members. These amendments were 
both approved and in effect make the requirements for 
admission to the American Society of Mechanical Engi- 
neers as stringent as for any engineering society in the 
world. 

Discussion was invited on the report of the Committee 
on Standardization of Flanges. This is a matter that 


has been before the Society for a number of years. The 
Standardization Committee, which included members 


from the National Association of Steam and Hot Water 
Fitters, and others, has finally approved recommendation 
in regard to all of the proportions of these flanges. How- 
ever, agreement was not reached on the matter of name 
for the new standard. To fix upon a name and thus com- 
plete this work of standardization, it was voted to author- 
ize the Council of the A. 8. M. E. to invite to a confer- 
ence representatives of the governing bodies of the other 
interested societies for the purpose of satisfactorily over- 
coming the deadlock that apparently exists. 

An important part of the business session was an in- 
formal discussion of an extensive memorandum prepared 
by the committee on boiler specifications. The action 
was the passing of a resolution for a conference, to be 
held in the early fall. This reads: 

RESOLVED, that on Sept. 15, 1914, the committee on boiler 
specifications hold in the rooms of the American Society of 
Mechanical Engineers, 29 West Thirty-Ninth St., New York, 
a hearing of all interests concerned in the preliminary re- 
port of the committee appointed to formulate standard spe- 


cifications for the construction of steam boilers and other 
pressure vessels and for care of same in service, and that 


those desiring to participate in the discussion present in 
writing their criticism and suggestions prior to Aug. 15, 
1914. 


A resolution was adopted providing for an amendment 
to the constitution to add a Committee on Standardiza- 
tion to the standing committees of the society. 


PULVERIZED COAL 


The professional papers on this session formed a sym- 
posium on the burning of pulverized coal. This was 
opened by three papers: “Pulverized-Coal Burning in 
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Cement Industry,” by R. C. Carpenter; “Pulverized Coal 
for Steam Making.” by F. R. Low; “An Installation for 
Powdered-Coal Fuel in Industrial Furnaces,” by William 
Dalton, and W. S. Quigley. Prof. Carpenter’s paper 
treated of the development of the process of burning pul- 
verized coal in the portland-cement industry and pointed 
out the underlying principles which control the process. 
It, also, gave a brief. description of the necessary ma- 
chinery, including a drawing of an 8x145-ft. kiln instal- 
lation. 

Mr. Low’s paper sketched the many attempts that have 
been made to use pulverized coal as boiler fuel. Few 
of these have persisted and only a small amount of coal is 
now burned in this way for the making of steam. The 
reason for this may be found in this quotation: 

The cost of pulverizing and the large initial cost of the 
drying, pulverizing, conveying and feeding apparatus, to- 
gether with the fact that coal of practically all grade can 
be burned with a tolerable degree of smokelessness in the 
cheaper apparatus in common use with a degree of efficiency 
which leaves little margin to cover the increased expenditure, 
have combined to restrict the use of pulverized coal for 
boiler purposes to special instances. 

The paper of Messrs. Dalton and Quigley related to the 
furnace installation at the works of the American Loco- 
motive Co., in Schenectady, N. Y. This development has 
been described in our columns by E. A. Suverkrop, on 
page 1057. 

There was a generous amount of topical discussion on 
this subject. E. J. Kelly gave these precautions to be ob- 
served in storing powdered coal: 

Limit the heights of the coal pile to 10-12 ft. Isolate the 
coal from all sources of heat such as steam pipe, flues, re- 
flecting surfaces and direct sunlight. 

In large furnaces, A. W. Raymond stated that almost 
any grade of coal can be successfully burned in powdered 
form. The type of furnace is the deciding factor. Two 
analyses that have given satisfactory results in open- 
hearth practice are: 


Anajysts Angiyate 
Per Cent. Per Cent. 
TN nti ts 0 end neh Oke sane 10 5 
EE occ vest cubeey Sen ceecsescese 1 Wy 
WHEE® SOOAOE  cicadodesccscnsazess 37 Unknown 
DE ..ccaewbeheiias done eta eawees 1 
Cost per ton delivered ............. $2.50 $3.35 


Another coal which has been used for a period of about 
10 years in heating annealing ovens gave this analysis: 


Per Cent. 
A ee oe ee re ee 19.05 
tea ee be eee eed bests Oeeeen 6 eek O68 3.53 
SSO OE PCC TTT Oe 24.62 
Ee ek i ie ss ete s CORR Ee Sas 60s 11,000 


This coal cost $1.70 per ton, delivered. 

In regard to the necessity for drying coal before grind- 
ing, William R. Dunn states that if it is to be burned al- 
most instantly, it is of prime importance to dry the coal— 
the moisture content should not exceed % per cent. The 
coal on its way to the furnace—after drying—absorbs 
moisture readily and may contain as much as 0.7 per 
cent. to 1 per cent. of moisture when the furnace is 
reached. Mr. Raymond gave the chief essentials of a 
good storage bin as one that is free from pockets or cor- 
ners where the coal is likely to lodge and remain stored 
for some time. After being pulverized, it is apt to ig- 
nite by spontaneous action if stored for any length of 
time. There should be ample bin capacity sufficient for 
from 12 to 18 hours’ use. 

Mr. Dunn gave these figures on the cost of grinding 
and handling, including upkeep. These are taken from 
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a plant capable of grinding 140 tons of coal per 24 hours. 
The plant was built 16 years ago and contains more re- 
finements and larger storage space than is considered 
good practice today. The average cost per ton of 2000 
lb., for pulverizing coal (including the items of interest 
on investment, 5 per cent. for depreciation and 5 per 
cent. for obsolescence) are: 








oat Cents 
a ee cee ecs eee eee 15.64 
Re EE ee IE vc occ wecccccoccstvcecvese 1.7 
rr ec oak. on pc paieec ess 60s petteves 14.71 
rr Ati. Me oh. see SL Med'é s ne p due wseaus 1.26 
Gas cree ale alia gS bean db Moe wala Wie4.o + veo che enaacee 4.54 
37.84 

Interest, depreciation, and obsolescence ............... 1.35 
EY chG Wak ile dos ea Wed « Gh aad Ceo ed tees caackene¥ ot 39.19 


E. J. Kelly discussed the matter of danger of ex- 
plosion and to health from the floating particles of pow- 
dered coal in the air. He advised these precautions: 

Permit no smoking. 

Prohibit the use of matches. 

Do not use naked gas light. 

Have no girders or open beams on which the coal dust 
may possibly lodge. 

Use only incandescent electric lamps for lighting. 

: Be sure that all machinery, floors and walls are kept 
ciean. 

Prevent the escape of dust by providing a short and dl- 
rect discharge to the furnace. 

Only a small part of the discussion was devoted to in- 
dustrial furnace installations, but that developed clearly 
the following points: Dividing the burning of powdered 
coal into the five processes of drying, pulverizing, storing 
and conveying, feeding and burning, there are no difficul- 
ties in any of the first four and the necessary machinery 
is of simple and inexpensive construction. As with all 
other fuels, the most important problem is at the fur- 
nace itself. This demands careful furnace design. 


WEDNESDAY Sessions 


At this session five papers were presented. The first 
was by J. W. Roe, on “Industrial Service in Engineering 
Schools.” This work has been commented on editorially 
in our columns, Vol. 39, page 797. The discussion took 
the form of commendation of the plan outlined, and in- 
cluded a suggestion intended to bring about close rela- 
tions between the Society and the student branches. This 
was to the effect that some member of the secretary’s of- 
fice should have the duty of visiting these branches to 
bring about codperation between the institutions that edu- 
cate engineers and the men who employ them. 

The second paper was entitled, “Classification and 
Heating Values of American Coal,” by William Kent. 
This was followed by a paper on “The Railroad Track 
Scale,” by W. W. Boyd. 

The only paper of this session dealing with machinery 
building, described the design of a gear-testing machine. 
This was by Wilfred Lewis, and was an outgrowth of the 
work of the now discharged Committee on Standardiza- 
tion of Involute Gear Teeth. This will be reprinted in a 
following issue. 

The final paper was by A. M. Levin, on “A Flow Me- 
tering Appliance.” 

The lecture of Wednesday evening was given by John 
Hearding, on “Iron-Ore Handling.” By means of motion 
pictures the interesting machinery and methods for load- 
ing and unloading ore at the head of the Great Lakes was 
shown. 
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THuRSDAY SESSIONS 


The Thursday professional session was held in the en- 
gineering building of the University of Minnesota, at Min- 
neapolis. Three papers were presented, dealing with local 
engineering features. The first, by Adolph F. Meyer, 
described the power development at the high dam be- 
tween Minneapolis and St. Paul. This dam will pro- 
vide a head of over 30 ft. and means for supplying some 
15,000 to 20,000 hp. The concluding part of the paper 
took up various factors involved in its utilization. 

The second paper, by G. H. Hutchinson, sketched and 
illustrated the great industry of handling coal on the 
Great Lakes. In interesting fashion were presented the 
early types of machinery used for this purpose and the 
gradual development was traced to the present methods 
in coal-handling plants of enormous size and capacity. 

The final paper was devoted to Minneapolis flour mill- 
ing. This was presented by Charles A. Lang. This 
concluded the professional sessions of a most successful 
and enjoyable spring meeting. 


SociaAL FEATURES 


The total registration of members and guests was 241. 
There were a number of entertainments and social fea- 
tures. These began with the acceptance of an invitation 
of the C., B. & Q, R.R., whereby a special train was 
provided for the members, who made Chicago their meet- 
ing place on the way to St. Paul. The railroad officials 
arranged for several features of technical interest, includ- 
ing inspection of dredge work on the Mississippi River 
and a visit to a large stoker-fired locomotive. 

On Tuesday evening, the reception and dance was held 
in the St. Paul Hotel, St. Paul, Minn., and on Thursday 
afternoon the members.and visitors were the guests of 
Gebhard Bohn at a garden party at his estate on Lake 
Minnetonka. A number of technical excursions were ar- 
ranged for in St. Paul and Minneapolis, and a small 
party visited Duluth at the invitation of the local mem- 
bers to inspect the harbor. 

# 


Exhibits at the Railway Master 
Mechanics Convention 


The annual meeting of the Railway Master Mechanics’ 
Association was held at Atlantic City, June 15-17, and 
an extremely interesting exhibit of machine tools was dis- 
played, although a number of the well known builders 
were not represented. 

Among those who exhibited were the following: 


Acme Machine Tool Co., Cincinnati, Ohio: American Brass 
Co., Ansonia, Conn.; American Steam Gauge & Valve Manufact- 
uring Co., Boston, Mass.; American Tool Works Co., Cincinnati, 


Ohio; Armstrong-Blum Manufacturing Co., Chicago, IIL; 
Baker Bros., Toledo, Ohio; Baush Machine Tool Co., Spring- 
field, Mass.; Besly & Co., Chas. H., Chicago, Ill; Hermann 


Boker & Co., N. Y.; S. F. Bowser & Co., Inc., Ft. Wayne, ind.; 
W. L. Brubaker & Bros., Millersburg, Penn.: C&C Electric & 
Mfe. Co., Garwood, N. J; the Carborundum Co., Niagara Falls, 
N. Y.: Celfor Tool Co., Buchanan, Mich.; Chicago Pneumatic 
Tool Co., Chicago, Ill: Chisholm-Moore Mfg. Co., Cleveland, 
Ohio; Cincinnati Bickford Tool Co., Cincinnati, Ohio; Cincin- 
nati Milling Machine Co., Cincinnati, Ohio; Cincinnati Planer 
Co., Cincinnati, Ohio: Davis Boring Tool Co., St. Louis, Mo.; 
Dazie Mfg. & Supply Co., New York, N. Y.; Dixon Crucible Co., 
Jos., Jersey City, N. J.; Duff Mfg. Co., Pittsburgh, Penn.; Earle 
Gear & Machine Co., Philadelphia, Penn.; Electric Controller 
& Mfe. Co., New York, N. Y.; The Walter H. Foster Co., New 
York, N. Y¥.: The Fastnut Co., Ltd., London, England: Gold- 
schmidt Thermit Co., New York. N. Y.; Greene, Tweed & Co., 
New York, N. Y.: Edwin Harrington, Son & Co., Inc., Phila- 
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delphia, Penn.; Harvey’s Sons Mfg. Co., Ltd., Detroit, Mich.; 
Hollands Mfg. Co., Erie, Penn.; Independent Pneumatic Tool 
Co., Chicago, Ill.; Ingersoll-Rand Co., New York, N. Y.; Inter- 
national Oxygen Co., New York, N. Y.; Jones & Lamson Ma- 
chine Co., Springfield, Vt., Landis Machine Co., Waynesboro, 
Penn.; Landis Tool Co., Waynesboro, Penn.; Lea Equipment 
Co., Philadelphia, Penn.; R. K. LeBlond Machine Tool Co., Cin- 
cinnati, Ohio; Lodge & Shipley Machine Tool Co., Cincinnati, 
O.; Manning, Maxwell & Moore, New York, N. Y¥.; Newton Ma- 
chine Tool Works, Inc., Philadelphia, Penn.; Niles-Bement- 
Pond Co., New York, N. Y.; R. D. Nuttall Co., Pittsburgh, 
Penn.; Henry Pels & Co., New York, N. Y.; Reed Mfg. Co., 
Erie, Penn.; Reliance Electric & Engineering Co., Cleveland, 
Ohio; Joseph T. Ryerson & Son, Chicago, Ill; William Sellers 
& Co. Inc., Philadelphia, Penn., Strong, Carlisle & Ham- 
mond Co., Cleveland, Ohio; United Engineering & Foundry 
Co., Pittsburgh, Penn.; Warner & Swasey Co., Cleveland, 
Ohio; Watson-Stillman Co., Aldene, N. J.; Wiener Machinery 
Co., New York, N. Y.; Wiley & Russell Mfg. Co., Greenfield, 
Mass.; Wilmarth & Morman Co., Grand Rapids, Mich.; Yale 
& Towne Mfg. Co., New York, N. Y. 


Many of the exhibits consisted of machines in opera- 
tion, some heavy cuts being taken to show the capacity 
of lathes, planers, milling machines, ete. 


& 


American Firm Wins South 
American Prize 


In an effort to obtain the best available plans for a 
general railroad shop, of capacity to handle 500 to 60U 
locomotives, 500 passenger cars and 6000 freight cars, 
annually, the Chilean Parliament appropriated $30,000 
last year to be used for this purpose. 

The competition drew plans from various parts of the 
world, and after a month’s consideration the first prize 
of $20,000 has been awarded the Niles-Bement-Pond Co. 
The plans submitted by the successful contestant repre- 
sented the latest practice of American railroading in 
every particular. They consisted of 40 sheets of draw- 
ings, showing the ground plan and elevation of every 
building; plan of the yard with tracks, yard cranes, pav- 
ing and the like; also plans of the wiring, power dis- 
tribution, central power station, and its equipment. Two 
complete plans of the machine and erecting shop were 
included, one on the transverse pattern and one longi- 
tudinal. The machine tools were in groups—one group 
for each item of the engine. The second prize of $10,000 
was awarded a combination, Belgian and English con- 
cern. 

It is expected that the shops will cost $3,000,000. 


Making Reamers and Hollow 
Mills with Blades Having 
Eccentric Relief--Erratum 


In the four formulas given in this articleon page 1032 a 
typographical errer was made in extending the square-root 
sign over the whole formula instead of as follows: 


B = Y (A? - G4) -2D 
B = y (A? — (C — 2E)*) -2D 
B = yp (A? —- ©) +2D 
B= y (A? — (C — 2E)) +2D 
& 
A Large Bottom Slide Drawing 
Press--Erratum ; 
In the article published on page 1013, the weight of the 


large press described was erroneously given as 65,000 Ib. It 
should have read 650,000 Ib. 
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NEW PUBLICATIONS 





BUSINESS ADMINISTRATION. By Edw. D. Jones. Two 
hundred and seventy-five 5x7\%4-in. pages; cloth bound. 
Price, $2. The Engineering Magazine, New York City. 


This book on the scientific principles of business adminis- 
tration is the outgrowth of a series of articles originally 
published in “The Engineering Magazine.” The author's ar- 
gument is, first, that success in business affairs depends upon 
certain basic propositions and laws, and that these can be 
discovered by studying the work of successful administrators. 
Second, that the rules and methods followed by masters of 
business and finance are hidden, and that no adequate records 
exist of their lives and doings. Third, on the contrary, lead- 
ers in war, statecraft, and science have left ample records of 
their lives and acts, and through a study of these, as shown 
in the histories and biographies of military leaders, diplomats 
and scientists, the definite primary rules of administration 
may be discovered. 

The book is divided into three sections with 12 chapters, 
with an introductory chapter on “The Rise of a New Profes- 
sion.” The first section is devoted to the administrator as a 
general; the second to the administrator as a scientist; and 
the third to the administrator as a diplomat. 

This is an interesting readable book, but it does not give 
or advocate any particular system for the shop manager, thus 
there is a lack of definiteness which may not be expected 
from the title and synopsis. But it is suggestive of ideas 
and clearly points out personal and general traits of charac- 
ter which have added to the success of great men. It seems 
almost unnecessary to attempt to prove that these same 
qualities will be of benefit to the business manager of today. 

The closing paragraphs of the book are a plea to dynamic 
men of industry to lend’ their talents and a portion of their 
business organizations to improving conditions of life for 
their employees and for the communities in which they live. 
To quote: 

Can they 
so multiply 


(business administrators) not in a thousand ways 
the use of expert talent and accumulated experi- 
ence and nation-wide credit as to transform employment 
with them for the common man, from a mere temporary 
cash-nexus into a coveted patent of nobility in the industrial 
world? 


Current Prices of Shop Ma- 
terials and Supplies 











PERSONALS 











Frederick M. Hitchcock, for the past 3% years manager 
of the Dexter Folder Co., Pearl River, N. Y., has’ been 
elected a director and vice-president of the company. 


Elmer E. Metzger recently resigned the position of works 
manager with the Esterline Co., Indianapolis, and has been 
appointed works manager by the Geometric Tool Co, New 
Haven, Conn. 

L. R. Pomeroy has become the New York representative 
of the United States Light & Heating Co., whose general 
offices and factory are at Niagara Falls, N. Y., with head- 
quarters at 16 West Sixty-First St. 


William A. Bole, in continuous employ of the Westing- 
house Machine Co., since 1882, serving successively in the 
capacities of general shop foreman, superintendent, manager 
of works and consulting engineer, has been elected vice- 
president in charge of production and erection. 

J. C. West, hitherto local manager at San Francisco for 
the Sullivan Machinery Co., has been transferred to the gen- 
eral offices in Chicago where he will act in the capacity of 
general sales engineer. Ray P. McGrath, for several years 
associated with the New England sales division, takes up 
the managership at San Francisco. 


Fred A. Geier, president, and E. M. Chace, general super- 


intendent, Cincinnati Milling Machine Co., A. H. Teuchter, 
president, Cincinnati-Bickford Tool Co., and Henry Dreses. 
president, Dreses Machine Tool Co., were members of a 


party of prominent Cincinnati manufacturers sailing on June 
16 for an extended tour of Europe. 


* 
Charles Bridgeford 


Charles Bridgeford, president of the Bridgeford Machine 
Tool Works, Rochester, N. Y.. died suddenly on May 18. 
After long employment with the Gleason Works, Mr. Bridge- 
ford founded and organized his own company some years ago. 


PIG IRON was snenee at the following prices, at the points 
and time indicated: 


June 20, May 23, June 21, 

1914 1014 1913 

No. 2 Southern Penedey. Birmingham $10.25 $10.50 $11.50 
No. 2X Northern Foundry, New York. 4.50 | 14.75 16.75 
No. 2 Northern wousary. (Ciieage.. 14.25 *- 15.50 
Bessemer, Pittsb aA.» ; 14.90 14.90 16.90 
Batis, POs occccvccsceescacgs 13.90 13.90 15.40 


MISCELLANEOUS 08 METALS Pee soseaae WAREHOUSE, 





————_——Cents per pound— 
00 14 





Copper, Ceaeetigt tic aorer lots)...... 14 25 15.875 
in tadiatiie» dbs wtiye sinks ev aee 606 30. 60 33.00 47.00 
Lead | MAB * ho ee ee 3.90 3.90 4.35 

iter. Tair ecitncen leet ene 5.10 5.20 5.35 

opper sheets, ee a «906 tae 19.75 19.75 24.00 
Copper wire (carload lots)... 15.50 15.50 19.00 
Brass rods, base... . ne! pad 14.00 14.00 18.25 
Brass pipe, base....... ast nas 16.00 16.00 22.00 
Brass sheets. . Lis MeniGdisd« Re Ke 14.50 14.50 18.50 
Solder } and i. cau ae : 22.00 24.50 31.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 
—§—Cents per pow 
1 





NN nn. . Siccccnesseas 1.80 2.25 
SR Oe is coves bade tence ed 1.95 1 Ar 2.30 
Machinery steel (bessemer).. . 1.85 1.85 2.05 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 





Prices to consumers range from % to le. per lb. higher, 
according to size of order and locality. 
—Cents per pound—————_- 
No. 28 Black. . 5 PPE an an tien 2.70 2.70 3.10 
De, Ge cde ibidcbhoscoicedctes 2.60 | 2.00 3.00 
Nos. 22 and 24 Black............ 2.55 2.55 2.95 
Nos. 18 and 20 Black............... 2.50 2.50 2.90 
NO Re YT Pr 2.45 2.45 2.85 
 % SAPP Ebseepge 2.35 2.35 2.75 
No. 12 Black... 2.30 2.30 2.70 
No. 28 Galvanized 3.70 3.7 4.20 
No. 26 Galvanized 3.40 3.40 3.00 
No. 24 Galvanized... 3.25 3.25 3.75 





STANDARD PIPE continues unchanged. The following 


discounts are allowed from store in New York. 
Black Galvanizd 
OO OE EE POT TT PE Pe 79% 70% 
in athe A ig a REAR eli 78% 69 % 
7 to 12-in.. . 75% 64% 
At gees gee ounts the net prices in cents per foot are: 
Black Galvanized Black Galvanized 
re 2.41 3.45 inasens 12.87 18.04 
DS waieee 3.57 5.10 elke cccce 16.83 23.71 
7 a 4.83 6.90 a 23.98 33.79 
J” SNe 5.87 8.25 ib odeee 32.56 45.88 
Seis ohne 7.77 11.10 Pit ctnee 42.24 50.52 


DRILL ROD sells to consumers at the following discounts: 
Third grade, 65%; second grade, 40% off and first grade, 
25% off. 

At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 
—P rice in Cents per Pound—— 


First Second Third 
Size, In. Grade Grade Grade 
ES ee ere 37.50 30 00 17.50 
33/64 to }-in.......... taint 41.25 33.00 19.25 
EES, ET STATE ERT 45.00 36.00 21.00 
tn Ga deen idadeareneee 56.25 45.00 26.25 
a ss pc ceu na bate 62.25 49.80 29.05 


0.101 to 0.120.. e675 54.00 
STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


but in the case of steady customers and big 
being made. At the rate of 
at dollars per 100: 


off the list price, 
orders, generous concessions are 
60% the following net prices hold, 








Diameter 
Length \y XN N % oA lin 
4 e, eae $0.68 $0.80 $2.08 $3.08 $4.20 $6.04 
- Det ihbacw’« 0.71 0.85 2.24 3.30 4.48 6.40 
ee ee 0.74 0.89 2.38 3.52 6.9 6.7 
ip esa enaree 0.77% 0.94 2.54 3.74 5.04 7.12 
See le wen ek an 0.81 0.99 2.69 3.96 5.32 7.48 


COLD-DRAWN STEEL 
at about 45% discount off list prices. 


SHAFTING is sold to consumers 
At that rate the net 


prices per foot are 4% in., 4.95c.: 1 in., 8.08¢.: 14% in. 12.65c.: 
1% in., 15.29¢c.; 1% in., 16.50c.; 1% in., 19.36c.: 1% im. 22.44c.: 
1% in., 5.79c.; 2 in., 29.28¢ 


ZINC SHEETS in cask lots sell in New York at 7.75¢. per Ib 
Smaller quantities will cost the consumer %c. per Ib. more. 

OLD METALS brine the following prices: Heavy copper 
12.50c.; light copper, 11.25c.: heavy machine composition. lic 
light brass, 6.75c.: bress chips, $c.: brass turning. 7.50c. 


COLD-ROLLED STEEL in rounds. squares, hexagons and 


flats, sells at 45% off the price lists which cives the fol- 
lowing net prices: Rounds, & @\-in.. 5.5¢ A @tM-in.. 4.4€Tc: 
% @Y-in., 3.85c.: A@M-in., 3.30c Squares. “\@U-in. 6 €e: 
M%@H-in., 5.5c Hexagons, \ @H-in. 5.5¢: KR @M-iIn, 4 4c. 

LARD OTL, in wholesale quantities. is avoted In New 
fork as follows, per gal.: Prime, $3c.; Extra, No. 1, 60c.: No 


Yor 
3, 532c. 
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New and Enlarged Shops 


METAL WORKHING 


NEW ENGLAND STATES 


Herbert Kimmons, Appteton, Me., has leased one of the 
carriage shops of the G e Co., and is remodeling it into 
a repair shop for motor vehicles, and stationary and marine 
engines. 


Johnson, Congress and Sheridan Sts., Portland, Me., 


> de 
will build a public garage. 


The Union Twist Drill Co., Athol, Mass., which is building 
two additions to its local plant, as noted Apr. 23, will also 
build two additions to its plant at Derby Line, vt Frost & 
Chamberlain, State Mutual Bldg., Worcester, Mass., have pre- 
pared the plans. 


Frederick T. Ley & Co., Winter St., 
build a four-story garage, 71x168 ft. 
arch, 


The Wells Chemical & Bronze Works, Harding and Temple 
Sts., Worcester, Mass., will build a $12,000 foundry, 40x60 ft. 


On June 8 fire destroyed the welding machine plant of the 
F. Cc. Sanford Manufacturing Co., 1245 Howard Ave., Bridge- 
port, Conn. Loss, $20,000. 


The Chapin & Stevens Co., Pine Meadow, Conn., will build 
a new forging and grinding shop. 


The Waterbury Farrell Foundry Co., Waterbury, Conn., is 
receiving bids for a trave .ng crane, 170 ft. Jong. Griggs & 
Hunt are the archs. 


MIDDLE 


The Egner Machine Co., 
garage and repair shop. 


Alexander Sutherland, Goshen, N. Y., plans to construct 
a one-story concrete block garage, 40x100 ft. 


The Weinlinger Steel Piling Co., 11 Broadway, 
N. Y., will build a fasters, 50x120 ft., in Kingston, N. Y. 
mated cost, $20,00 


J. A, Du Bois rail N. Y., has acquired a site of 70 ft. 
frontage, on which he will build a +e garage. 


James P. Whiskerman, New York, N. has filed plane for 
a four-story garage, to be built at 628 Ww est 162d St. It will 
be 100x100 ft., and will cost $55,000. 


The Maag Gear Co., 1876 Broadway, New York, N. Y., re- 
cently incorporated, is equipping a shop. Carl Klaiber is mgr. 

The Cascade Steam Laundry Co., 843 Myrtle Ave., New 
York, N. Y. (Borough of Brooklyn), plans to build a two- 
story laundry and garage, 100x100 ft. he cost will be about 
$30,000. Shampan & Shampan, 772 Broadway, are the archs. 

Katharine T. Moore, 191 Ninth Ave., New York, N. Y., has 
filed plans for a four-story brick garage, 92x175 ft. The cost 
is estimated at $120,000. Paul C. Hunter is the arch. 

Charles Cory, 286 Spring St., New York, N. Y., bell hanger, 
has filed plans for a six-story brick factory, 19x90 ft. The 
cost is estimated at $25,000. Whittal & Bolton, 55 Liberty St., 
are the archs. 

Hannan & Henry, Plattsburg, N. Y., agents for the Cadil- 
lac cars and operators of a motor bus line, will build an addi- 
tion to their garage. It will be 50x170 ft. 

The Erie Foundry Co., Rochester, N. Y., will build two 
additions to its plant. One, a moulding room, will be 30x145 
ft., and the other a cleaning shop, will be 40x100 ft. 

The Mobblett & Bettys Co., Rochester, N. Y., will build a 
one-story addition to its garage at Court and Cortland Sts. 
It will be 86x110 ft. 

Messuer & Swenson, Rochester, N. Y., will build a steel 
and brick addition to their garage at 64 Plymouth Ave. It 
will be 66x89 ft. 

The Victor Talking Machine Co., Cooper St., Camden, N. J., 
will build a five-story addition to its plant. It will be 91x241 
ft. Ballinger & Perrot, Philadelphia, Penn., are the archs. 

The Manufacturers’ Auto Sales & Repairing Co., Middlesex 
N. J., has been organized to operate a commercial garage and 
sales room. Martin Cook, Bound Brook, N. J., is head of the 
company. 

The Universal Flexible Conduit Co., Newark, N. J.. 
incorporated, has acquired property at 107 Tichenor St., 
it will establish a plant for the 
ties. Robert R. Henderson is pres. 

Frank Lebkoescher, Newark, N. J., will. build a commercial 
garage at Clinton Ave. and Astor St., to cost about $50,000. 
Hyman Rosensohn, Newark, N. J., is the arch. 

The Graves File Co., Newark, N. J., has acquired enlarged 
quarters in the Barrett-Brown Bldg. 

Cyrus Currier & Sons, Newark, N. 
50x125 ft., including a traveling crane. 


The Anaconda Copper Mining Co., Butte, Mont., plans the 
enlargement of the Raritan Copper Works, Perth Am oy, 
which it recently acquired. The various departments of the 
plant, which specializes in electrolytic copper, will be in- 
creased in capacity. A. C. Clark is supt. 


Ss plage. Mass., will 
enry Sprague is 


TLANTIC STATES 
§ Main St., Buffalo, N. Y., plans a 


New York, 
Esti- 


recently 
where 
manufacture of its special- 


J., plan a new foundry 


The Keystone Garage, Sixth and Chestnut Sts., Ashland, 
Penn., is building a new garage. 

Joseph Trethewey, Bagertown, Penn., has purchased a site 
on —— he will build a two- -story brick garage. 

Spang & Co., Butler, Penn., manufacturer of well supplies, 
will Pouild a four- -story concrete factory, 60x145 ft., with a 
wing 60x70 ft. 

On June 10 fire destroyed the plant of the Johnsonburg 
Machine Co., Johnsonburg, Penn. Loss, $40,000. 

On June 9 fire destroyed the building of the Keystone 
Motions Co., 225 South Second St., Philadelphia, Penn. Loss, 

0, le 

F. A. McClatchy, 2726 Thompson St., Philadelphia, Penn., 
has filed plans for a one-story garage. 

The Schenly Estate, Pittsburgh, Penn., has filed spans for 
a one-story steel pattern shop, to be built on 27th 

The Gibson & Kirk Co., 157 East Montgomery St., Balti- 
greta, Md., lock and bell manufacturer, will build a 3000 
oundry. 


SOUTHERN STATES 


The Standard Garage Co., Grafton, W. Va., 
garage on a site recently purchased for the purpose. The 
company is now located in the Holt Bldg., on alnut St. 

Burwell & Snodgrass, Parkersburg, W. Va., are building 
an addition to their garage at Eighth and Avery Sts. 

The Wheeling Ceiling & Roofing Co., Wheeling, W. Va., 
will establish a plant for the manu acture of metal ceilings, 
a i roofing, pipe, etc., and install machinery to cost 
65,000. 

The contract for the construction of a one-story oy 
Ninth Ave. and Demonbreun St., Nashville, Tenn., 
awarded by the Dixie Motor Car Co. 

The St. Bernard Mining Co., Earlington, Ky., is equipping 
a machine and repair shop at its Nashville, Tenn., branch. 

Cc. E. Webb, Fulton, Ky., is adding additional machinery in 
his machine shop and foundry. 

The Louisville & Nashville R.R. Co. will build machine 
shops, roundhouse, etc., at Lexington, Ky. Plans are not yet 
completed. W. H. Courtenay, Louisville, is ch. engr. 


will build a 


e at 
een 


MIDDLE WEST 


G. M. Montgomery, Canton, Ohio, will build a two-stor 
brick garage at Cleveland Ave. and Fifth St. orthwest. t 
will be 66x198 ft., and cost approximately $25,000 

The Mack Wire & Iron Works, Sandusky, Ohio, has been 
awarded a contract for the steel and corrugated metal to be 
used in the building of a large garage at Cedar Point. It 
will be 450 ft. long and accommodate one hundred cars. 

On June 11, fire destroyed the garage of Kuchenbacker 
Bros., 7906 St. Clair Ave., Cleveland, Ohio. Loss, $5000. 

Herbert W. Cole, 1386 East 40th St., Cleveland, Ohio, man- 
ufacturer of trolley-car accessories, plans to construct a two- 
story brick factory, 28x80 ft. Estimated cost, $9000. W. B. 
Lahr is the arch. 

The Ford Motor Car Co., Highiond Park, Mich., is plan- 
ning a four-story service building, 157x294, to be built in 
Cleveland, Ohio. John Graham, 3030 Woodward Ave., High- 
land Park, Mich., is the arch. The cost will be $50, 000. 

The Holland Trolley Supply Co., 1386 East 40th St., Cleve- 
land, Ohio, has awarded a contract for a two-story factory, 
28x90 ft. 

The Bessemer & Lake Erie R.R. is reported | to be building 
$500,000 additions to its shops at Greenville, Ohio. 

The Norwalk Machine & Foundry Co., Norwalk, Ohio, 
whose plant was recently destroyed by fire, will rebuild at 
once. 

The Pique Machine Co., Piqua, Ohio, recently organized by 
Frank O’Brien and Carl Herwig, is building a machine shop. 

Aiken Bros., Toledo, Ohio, manufacturers of vacuum clean- 
ers, will occupy a new two-story factory, 83x161 ft., in 
Front St. 

The Hawkins Cycle Car Co., renie. Ohio, is equipping a 
plant for the manufacture of cycle cars. 

Grant Jones, Youngstown, Ohio, is building a large garage 
on Holmes St. 

The Andrews & Hitchcock Iron Co., Youngstown, Ohio, will 
construct a blast furnace of the Julian Kennedy ‘type. The 
stack will have a capacity of 500 tons daily. 

Henry Morgel, Brazil, Ind., is building a brick garage on 
East National Ave. 

The Ohuhaus Automobile Co., Fort Wayne, Ind., 
a garage on Main and Webster Sts. 

McLaughlin & Sons, Garrett, Ind., 
50x125 ft. 

On June 10, fire Gestroy ed the garage of C. I. Martin, Ock- 
Ind. Loss, $25,0 

The Celfor Tool Co, Buchanan, Mich., will soon start the 

construction of an addition to its plant. It will be one story 

100x160 ft. 

The Parker Ave. Garage, 253 Parker Ave., Detroit, Mich., 
is being enlarged by a one-story addition. 


is building 


is building a garage, 


ley, 











